BOQ GIAO THONG VAN TAI BO GIAO DUC VA PAO TAO

TRUONG PAI HQC HANG HAI VIET NAM

/\
\l!k

NGUYEN THAI DUONG

PLSS T
A\ 7 L

NGHIEN CUU QUY HOACH TOI UU

MANG PAI BO MF

TRONG HE THONG GMDSS VIET NAM

CHUYEN NGANH: KHOA HOC HANG HAI - MA SO: 62840106

LUAN AN TIEN SI KY THUAT

Nguoi hwong dan khoa hoc:

1. PGS.TS. Nguyén Céanh Son 2. PGS.TS. Tran Xuan Viét

HAI PHONG - 2017



LOT CAM DOAN
T6i xin cam doan day la cong trinh nghién cttu cua riéng toi, khong co
phan noi dung nao dwgc sao chép mot cach bat hop phap tir céng trinh nghién
ctru cua tac gia khac.
Két qua nghién ciu, ngudn sé liéu trich dan, tai liéu tham khao 1a hoan

toan chinh xac va trung thuc.

Tac gia

Nguyén Thai Duong



LOI CAM ON
To6i xin chéan thanh cam on Truong Pai hoc Hang hai Viét Nam, Vién
DPao tao sau dai hoc truong Pai hoc Hang hai Viét Nam da cho phép va tao

diéu kién cho toi thyuc hién luan an nay.

T6i xin chan thanh cam on hai Thay huéng din khoa hoc, PGS.TS.
Nguyén Canh Son va PGS.TS. Tran Xuan Viét di tan tinh, tim huyét hudng

dan, dinh huéng nghién ctu gitp t6i hoan thanh luan an nay.

To61 xin chan thanh cam on Vién Pao tao sau dai hoc, khoa Hang hai, bo
mon Hang hai truong dai nhoc Hang hai Viét Nam luon gitp do va dong vién
t6i trong sudt qua trinh hoc tap va nghién ctu.

T6i xin chan thanh cam on cac Thay cb gi4o, nha khoa hoc da gop v,
phan bién va danh gia gitap t6i tirg budc hoan thién luan an nay.

Cubi cuing, tdi xin bay to long biét on sau sac t6i gia dinh va ban bé da
ludn dong vién, khuyén khich, tao diéu kién cho tdi trong sudt thoi gian toi

nghién cau hoan thanh cong trinh nay !
Hai phong, ngay 11 thang 01 nam 2017

Tac gia

Nguyén Thai Dwong



MUC LUC

LOI CAM DOAN ..ot ses s enes s ssn st i
MUC LUC ..ottt s sttt an st iii
DANH MUC CHU VIET TAT VA KY HIEU w..oooviieeceeeeeee s vi
DANH MUGC CAC BANG ... ivtieeeeeeeeeeeeeeeteeeee e et es e ee s, Xii
DANH MUC CAC HINH ......ovicviieceeeeeeseeeee et s s Xiii
Y TG 57N 6 1RO TR 1
1. Tinh cAp thibt CUA A8 A .......coveeeeeeeecee e 1
2. Muc dich nghi€n CU........cccviiiiiii i 4
3. Dbi tuong va pham Vi NGNIBN CTU.......c..eveeeeeeeeeeeeeeee e, 4
4.  Phuong phap nghi€n CUU.........ccccuveiiiiiiiiiie e 4

Y nghia khoa hoC VA thuC ti8N.........ccovivevieiees e 5
6. Nhitng dong gOp mEi ClA A8 TAl......cveveeieeeeeeeeee e, 5
7. NOIAUNG CUA TUAN AN...ociiiiececccee e 5
CHUGONG 1. TONG QUAN VE MANG DAI BO MF TRONG........c.ccoo...... 7
HE THONG GMDSS VIET NAM ..ottt 7
1.1 Gi6i thidu he thNG GMDSS ... eeeeeeeeeee e e 7
1.1.1  Chtic ning thong tin cta hé thdng GMDSS .......c.ovvveeveeieeeeeeee 8
1.1.2 Hé thdng thong tin thanh phan trong GMDSS..........cccevveeeevesieeeen. 13
1.1.3 Vung thong tin bién trong hé thng GMDSS.........ccovvveeeveeirieeeeen, 15
1.2 VAan d& quy hoach hé thong GMDSS..........ccceeveveeveeiieiesessesiesierenenn, 16
1.2.1 Vé quy hoach tong thé ctia hé thng GMDSS ..........cccevvveieeieeiieeniea. 16
1.2.2 Quy hoach hé thong GMDSS mét s6 nudc dién hinh..............cc.eeenee... 20



1.3 Quy hoach hé thong GMDSS Viét NaM ..........covveeereeeseeeeereeeseeeeeeen. 23

1.3.1 V& VAN A& QUY NOACN ...t 23
1.3.2 Hé théng dai thong tin duyén hai Viet Nam .........co.cooovvevversvenrecienn, 29
1.4 KEIUAN CHUONE L...voivveieieeeeeeeeee st 36
CHUONG 2. XAY DUNG BO CO SO DU LIEU CAC DAI BO MF.......... 38
2.1 Tiéu chuan thiét 1ap vang thdng tin DieN A2........ccco.ccvvveeeveeeeeeeeeae, 38
2.2 Phuong phép tinh ban kinh ving phu R cho dai bo MF.............c...ceee. 39
2.2.1 Dac diém truyn SONG MF .........ooevieeeeeeeeeeeeeeees et 39
2.2.2 Co sé ly thuyét tinh toan cu Iy vOng Dien A2.......c.oeeeveeeeeveeeeeeeeens 40
2.2.3 Phuong phap tinh ban kinh viung phu R cta dai bo MF........................ 45
2.3 Xay dung bd co so dir liéu cho cac dai MF ..., 59
2.3.1 Phan tich va thiét KE N8 thANG .........c..cvveeeieeeeeee e, 60
2.3.2 ThIEt K€ CO SO ATt TIBU.....vvevrircieieeieeseese e 61
2.3.3 CAL QAL NE TNONG oot 63
2.3.4 CO SO T TEU G DO +.vvvereeeeeeeeeeeeeeeee et e e eeee s e e e e eeeeeeeeees 66
2.4 KELIUAN CHUONE 2 ...ttt 67
CHUONG 3. CAC GIAI PHAP QUY HOACH MANG PAI BO MF.......... 68
3.1 Quy hoach @ON GIAN ......cccoieiiici e 68
3.1.1 KNOANG CACH TIEN K& ...t 68
3.1.2 Cac budC thuC NN .....ocvveiciiie e 70
3.2 Quy hoach hinh hoc theo khoang cach Hausdorff.............cccccooveieenennnn, 74
3.2.1 Thuat toan quy hoach mang ludi dai MF...........cccoovvvvviiineiecice, 75
3.2.2 Xay dyng chuong trinh .......ccccceviiiiiinie e 77



3.3 KELIUAN CRUONE 3 ..ot 91

CHUGNG 4. QUY HOACH TOI UU MANG PAI BO MF SU DUNG

THUAT TOAN DI TRUYEN . ...t eeseesestee e 92
4.1 Bai toan quy hoach t6i ru mang dai b MF .......c.cooeveveeeeeeeeeeeeeees 92
4.2 CAC thUAL TOAN 81 WU 1.ttt ettt st en e 93
4.2.1 Thuat todn VAL Can (ES).......cccocvveiiiiiiecece e 93
4.2.2  Thuat todn 180 @01 (HC)....c..oveveeeeeeeeeeeeeeeeeeeee et 94
4.2.3  Thuat todn TUYEN KimM (SA) ..c.ecie e 94
4.2.4  Thuat todn tim Kiém Tabu (TS) ....ceveeeeieeeseeeee e 95
4.25 Thuat todn t6i uu dan kién (ACO)......cceoieveeeeeeeieeeeeeee e 95
4.2.6  Thuat todn di trUYEN (GA) ....oveeeeeeceeeeeeee e 96
4.3 Quy hoach t6i ru mang dai BO MF ........c.ccoceveiieieieeeeeeeeee s 96
4.3.1 Nguy8n Iy thuat todn di trUYEN...........ccovieeeeeeeeeeeee e 96
4.3.2 Quy hoach téi wvu mang dai bd MF st dung thuat toan di truyeén.......... 08
4.4 KELTUAN CRUONE 4 ...ttt 117
KET LUAN VA HUONG NGHIEN CUU TIEP THEO .....o.oovveeeeeeeien. 118
DANH MUC CAC CONG TRINH DA CONG BO ...c.oooveeeeeeeeeeeeenn, 119
TAI LIEU THAM KHAO . ......coiiiiieieeeeeeee et esses st 121
TAT HEU tIENG VIBL.....eeeeeeeeeeeeeeeeeeee e ee s 121
TATHEU TIENG ANN ...ttt 123



DANH MUC CHU VIET TAT VA KY HIEU

Chir viét tit Giai thich
Ant Colony Optimization
ACO , ,
Thuat toan toi wu dan kién
Automatic Identification System
AIS ,
H¢ thong nhan dang tw dong
Auto ReQuest re-transmit
ARQ N ‘
Phuwong thire swa 161 tw dong phat lai khi phia thu yéu cau
KOCIIAC- Kocmuueckass Cucrema Iloncka ABapuiiHBIX
COSPAS Cynos - COsmicheskaya Sistyema Poiska Avariynikh Sudov
SARSAT - Search And Rescue Satellite Added Tracking - Space
system for the search of vessels in distress
Coast Radio Station
CRS ’
Dai thong tin vo tuyén duyén hai
Digital selective calling
DSC ,
Cong nghé goi chon so
Enhanced Group Call
EGC
Dich vu goi nhom tang cuong trong Inmarrsat — C
Emergency Position Indicating Radio Beacon
EPIRB

Phao vé tuyén phat bdo vi tri khdn cdp

Vi




Chir viét tit

Giai thich

Exhausted Search

ES
Thuat toan vet can
Forward Error Correction
FEC N
K7V thudt swa 161
Genetic Algorithm
GA ‘
Thuat toan di truyén
Global Maritime Distress Safety System
GMDSS , ‘
H¢ thong thong tin ciru nan va an toan hang hai toan cdu
Ground Wave
GRWAVE L ‘ ,
Phan mém tinh khoang cach truyén song dat
Gridded Binary
GRIB data )
Dir lieu du bao dang ky thudt so
Gross Tonnage
GT ‘
Dung tdi toan phan
Hill Climbing
HC ‘
Thuat toan leo doi
High Frequency
HF N\ N\ 7
Dai tan HF (tan so cao)
International Hydrographic Organization
IHO

T6 churc thuy van quoc te

Vii




Chir viét tit

Giai thich

International Maritime Organization

IMO 7 o
T6 chirc hang hdi quoc té
INMARSAT | International Mobile Satellite Organization
T6 chirc théng tin vé tinh di dong quoc té
Indian Ocean Region
IOR ’
Viing An Pé6 Duong
International Telecommunication Union
ITU N o
Lién minh vién thong quoc té
Low Earth Orbit Satellite for Search And Rescue
LEOSAR ‘ , ,
Vé tinh tam thap trong hé thong Cospas — Sarsat
Land Earth Station
LES ,
Dai vé tinh mat dat
Long — Range Identification and Tracking
LRIT ’ ‘
H¢ thong nhdn dang va truy theo tam xa
Local User Terminal
LUT
Tram su dung khu vuc
Mission Control Centre
MCC ‘ ’
Trung tam dieu hanh tim kiem ciru nan
Meteorology
MEOQO

Khi twong

viii




Chir viét tit Giii thich
Medium Earth Orbit Satellite for Search And Rescue
MEOSAR ‘ ,
Vé tinh tam trung trong hé thong Cospas — Sarsat
Medium Frequency
MF
Soéng trung
Maritime Mobile Service Identity
MMSI
Ma nhan dang dich vu di dong hang hai
Maritime Rescue Coordination Centre
MRCC ‘ , ,
Trung tam diéu phoi cvuu tim kiem cuu nan hang hai
Mobile Satellite
MSAT
Vé tinh di dong
Maritime Safety Information
MSI
Thong tin an toan hang hai
Navigation
NAV N
Hang hai dan duwong
Navigation Data
NAVDAT ’
Dich vu phat bao an toan hang hadi toc do cao
Navigation Text
NAVTEX
Dich vu phat bao an toan hang hai NBDP phuong thirc FEC
Narrow Band Direct Printing
NBDP ‘
Phuwong thirc thong tin truyén chir bang hep




Chir viét tit

Giai thich

Noise Data
NOISEDAT L ,
Phan mém tinh todn tap dm vo tuyén
Rescue Coordination Centre
RCC ‘ , ,
Trung tam diéu phoi cuu tim kiém va ciru nan
Radio frequency
RF \ 7 4
Tdan so vo tuyén
Simulated Annealing
SA
Thuat toan luyén kim
Signal to Noise Ratio
S/IN ,
Ty so tin hiéu trén tap am
Safety network
SafetyNet
Mang thong tin an toan hang hai qua vé tinh
Internatinal Convention on Maritime Search and Rescue, 79
SAR -79 o ’
Cong woc quoc té vé tim kiém va cuu nan hang hai, 1979
Super High Frequency
SHF ‘ o
Dai tan SHF (tan so Siéu cao)
Search and Rescue Mission Coodinator
SMC ,
Don vi chi huy tim kiém ciru nan
Safety of Life at Sea convention
SOLAS

Cong woc quoc té vé an toan sinh mang trén bién




Chir viét tit

Giai thich

Search and Rescue units

SRU ,
Don vi tim kiem cuu nan
Tabu Search
TS
Thuat toan Tabu
United Nations Convention on the Law of the Sea 1982
UNCLOS . ?
Cong woc quoc té vé ludt biéen nam 1982
Very High Frequency
VHF \ \ 4 7
Dai tan VHF (tan so rat cao)
Vessel Traffic Service
VTS , ‘ ,
H¢ thong diéu phoi giao thong hang hai
World Health Organization
WHO 9 o
T6 churc y té the gioi
World Meteorological Organization
WMO 9 ’
T6 churc khi twong the gioi
World Wide Navigational Warning Service
WWNWS

Dich vu canh bao hang hai toan cdu

Xi




DANH MUC CAC BANG

S6 bang Tén bang Trang
1.1 Quy hoach tong thé hé thong GMDSS 18
1.2 | Hé théng dai bd MF cua Viét Nam 33
2.1 | biéu kién tinh ban kinh ving pha R cho dai bo MF 38
2.2 | Két xudt NOISEDAT cho vi tri dai Ba Ning 46
2.3 Hé sd tap 4m vo tuyén cua dai Pa Nang 48
2.4 Cuong do truong va khoang cach dai Pa Nang 52
2.5 CAu tric thong tin tinh ban kinh ving pha séng 60
2.6 Thong tin Nguoi dung 60
2.7 | Céu tric thong tin dai bd 61
3.1 | Tong hop 82 vi tri dai co s 78

Xii




DANH MUC CAC HINH

S6 hinh Tén hinh Trang
1.1 Téng quan vé hé thbng GMDSS 9
1.2 Vung trach nhiém tim kiém ctru nan Viét Nam 23
1.3 | Trung tdm phdi hop tim kiém ctru nan cia Viét Nam 28
1.4 Khoang cach gitra cac dai bo VHF 31
2.1 Quan h¢ cuong doé tin hi¢u va tap am theo thoi gian 43
2.2 Luu d6 thuat toan tinh ban kinh R 53
2.3 So do phéan cap chirc ning cta hé thong 55
2.4 Giao di¢n chinh ctia chuong trinh 56
2.5 Tinh ban kinh R ctia dai MF Pa Nang 57
2.6 So d6 ludng dit liéu mirc ngir canh 58
2.7 | So @6 ludng dit liéu mirc dinh 59
2.8 Giao dién chinh ctua hé théng 62
2.9 Dang nhap va quan tri Nguoi dung 62

2.10 | Sao luu va phuc hdi dit liéu 63
2.11 Thong tin dai bo 63
2.12 Tinh ban kinh R ctia dai MF Nha Trang 64
2.13 Co s¢ dir liéu vi tri dai bo trong hé théng 66
3.1 | Khoang cach hinh hoc cia hai dai lién ké 65

Xiii




S6 hinh Tén hinh Trang
3.2 Quy hoach don gian 68
3.3 | Vung phu cua dai tht nhét - A 69
3.4 Vung phu cia dai A va Al 69
3.5 Quy hoach don gian khong tinh dén dai sin co 70
3.6 | Vung phu 03 dai: Hai Phong, Pa Nang, H6 Chi Minh 71
3.7 Quy hoach don gian c6 tinh dén dai sin co 71
3.8 Mo ta phuong phap quy hoach hinh hoc 73
3.9 Thuat toan quy hoach hinh hoc 74

3.10 | Giao dién chinh cta hé thong 76
3.11 Tap hop vi tri dai co so trén duong bo bién Viét Nam 77
3.12 Giao dién thém bét vi tri dai co so 81
3.13 Hiéu chinh vi tri dai s6 33 — Hué va sb 36 — Pa Nang 82
3.14 Tap hop cac diém trong dudng gidi han ngoai 83
3.15 Hiéu chinh vi tri giéi han s6 36 va 45 84
3.16 Quy hoach véi ban kinh thtr nghiém R = 131hai ly 85
3.17 Quy hoach véi ban kinh thtr nghiém R = 163 hai ly. 85
3.18 Quy hoach véi ban kinh thtr nghiém R = 144hai ly 86
3.19 Quy hoach véi ban kinh thtr nghiém R = 200 hai ly. 87
3.20 Quy hoach véi ban kinh thtr nghiém R = 215 hai ly. 87
4.1 Thuat toan di truyén 95
4.2 Thuat toan GA cho bai toan t6i vu mang dai bd MF 96
4.3 | Lai ghép da diém 99

Xiv




S6 hinh Tén hinh Trang
44 | Dot bién dao nguoc 99
4.5 Giao dién chinh ctia chuong trinh 100
4.6 Quy hoach téng quét véi s6 lan lip 1a 10 101
4.7 Quy hoach tong quat véi sb 1an lip l1a 100 101
4.8 | Quy hoach tong quat voi s6 1an lap 1a 1000 102
4.9 | Quy hoach tdng quat voi s6 1an lap 1a 5000 102

4.10 | Quy hoach tong quat véi s6 lan l1ap 12 10000 103
411 | Quy hoach tong quat véi s6 lan lap 12 20000 103
4.12 Quy hoach ké thira dai Hai Phong 105
4.13 | Quy hoach ké thira dai Pa Nang 105
4.14 | Quy hoach ké thira dai H6 Chi Minh 106
4.15 | Quy hoach ké thira dai Miii Ca Mau 106
4.16 Quy hoach ké thira dai Hai Phong - Pa Ning 107
4.17 | Quy hoach ké thira dai Hai Phong - HO6 Chi Minh 108
4.18 | Quy hoach ké thira dai Pa Nang - Ho6 Chi Minh 108
4.19 Quy hoach ké thira dai Hai Phong - Miii Ca Mau 109
4.20 | Quy hoach ké thira dai H6 Chi Minh - Miii Ca Mau 109
4.21 | Quy hoach ké thira: Hai Phong, Pa Nang, Ho6 Chi Minh | 110
4.22 | Quy hoach ké thira: Pa Ning, HO Chi Minh, M.Ca Mau | 111
4.23 | Quy hoach ké thira: Hai Phong, Pa Nang, M.Ca Mau 111
424 Quy hoach ké thura: Hai Phong, ba Nﬁng, Ho6 Chi 119
Minh, Miii Ca Mau
4.25 Quy hoach ké thura: 08 dai trong 13 dai co so 112

XV




MO PAU
1. Tinh cap thiét caa dé tai

Véi duong bo bién dai hon 3260 km, trai dai trén 13 vi d9, Viét Nam c6
vi tri dia 1y trung tdm trong khu vuc chau A va 13 mat xich quan trong trén cac
tuyén hang hai huyét mach thong thuong gitta An D6 Duong va Thai Binh
Duong, gitta chau Au va Trung Can Pong véi Trung Qudc, Nhan Ban va cac
nuéc trong khu vue. Bién Pong dong vai tro 1a chiée “cau ndi” cuc ky quan
trong, 1a diéu kién rat thuan loi dé giao luu kinh té gitta Viét Nam véi cac
nude trén thé gioi, dac biét la cac nude cod nén kinh té bién phat trién. Bén
canh cac chién lugc phat trién kinh té hang hai, khai thac va nudi trong hai
san, khai thac dau khi,...thi cac dich vu tim kiém, ctu nan hang hai cling
dugc dau tu thich dang trong dinh hudng phat trién kinh té bién, dic biét khi
Viét Nam da tham gia Céng udc Qudc té vé tim kiém ctru nan hang hai SAR -
79 [17, 14, 52].

Pau nhimg nam 80 cua thé ky trude, Viét Nam di xay dung mang ludi
cac dai bo MF trong hé thong thong tin ctru nan va an toan hang hai toan cu,
dap Gmg cac cong udc qudc té va phu hop véi didu kién qudc gia [11]. Tuy
nhién, dé c6 duoc mot hé théng GMDSS bao dam cung cip tot cac dich vu
thong tin va truyén thong cho ngudi va phuong tién hoat dong trén cac ving
bién, dao; phuc vu coéng tac quan 1y diéu hanh, phong chong thién tai, tim
kiém, cru nan; an toan, an ninh hang hai, bdo vé moi trudong bién,... van dé
khong phai don gian. Nhan thic duoc tam quan trong cia van dé nay, Chinh
pht dd dua ra nhiéu quyét sach [13, 15] nhim ting budc quy hoach, quy
hoach t6i wu hé théng GMDSS phu hop véi diéu kién dia 1y, chinh tri, kinh té

- x4 hoi cta Viét Nam dong thoi theo kip xu hudng phat trién kinh té va cong



nghé cua thé gi6i, dinh huéng phat trién cia TH chic Hang hai Qudc té -

IMO.

Dé c6 dugc mot giai phap quy hoach mang tinh téng thé nhu vay, cac

van dé can quan tdm va nghién ctru nhu sau:

Thir nhét 12 nghién ctru Xac dinh co s& phéap ly, khoa hoc va thuc tién

cho viéc thiét 1ap hé théng GMDSS [24, CT2].

Thr hai 13 can phai xay dung bo co s& dit liéu cac dai bo trong hé thong
GMDSS Viét Nam cho phép quan ly, hoach dinh chién lugc phat trién 1au dai
va bén viing.

Vién dé tiép theo 13 quy hoach, 1 trinh quy hoach va tién t6i quy hoach
t61 uvu mang dai bo theo cac muc tiéu nhu: sb luong dai duge st dung 13 it
nhat; cac dai duoc phan bd doc theo cac vung bién, dao sao cho pham vi vung
phil (xép chong) phu hop, tinh tdi co so ha tang san co va cac yéu td kinh té,

quéc phong an ninh, ...
Tinh hinh nghién ctru trong va ngoai nuwdc

Mot soO tai liéu, cong trinh nghién ctru khoa hoc trong va ngoai nudc lién

quan dén chu dé cua dé tai luan an da dugc cong bo gan day:

Cong uwéc, nghi quyét, huéng dan cia IMO: SOLAS, GMDSS manual,
Resolution A.801 (19), GMDSS.1/Circ.., Resolution A.804, ...[54, 55, 57,
59].

Khuyén nghi cta ITU: Recommendation R P.368-9, Recommendation R
P.372-11, R M.1467-1, ...[65, 67, 70].

Marcos Crego Gacia (2009). “Calculation of radio electrical coverage in
Medium-Wave Frequencies”. Universitat de Vic Technical Industrial
Engineering [36].



Daniel Humire. “MF Groundwave Propagation Modelling for Maritime
Networks”. 11/2008. [29].

Quyét dinh s6 597/QP - TTg ngay 30/07/1997 cua Thu tudng vé viéc
phé duyét du an kha thi dau tu xay dung hé thdng cac dai thong tin duyén hai
dén nam 2000 va dinh hudng sau naim 2000 [12].

Chuong trinh khoa hoc cong nghé trong diém cdp nha nudc giai doan
1996-2000 (KC.10). Pé tai nghién ctru khoa hoc cap nha nude: “Nghién ciru
tmg dung dinh vi toan cu trong nganh Hang hai Viét Nam”. Chii nhiém dé

tai: PGS. TS. Tran Pac Stu - 1997 [22].

Luan vin thac si k¥ thuat: “Nghién ctru thiét 1ap hé thong thong tin hang
hai Viét Nam trong hé théng thong tin an toan va ctru nan hang hai toan cau

(GMDSS)”, Tran Xuan Viét, 2000 [23].

Luan vian thac si k§ thuat: “Nghién ctru danh gia quy hoach tong thé hé
théng thong tin an toan va ctru nan hang hai toan cau (GMDSS)”. Truong
Thanh Binh, 2011 [19].

Tran Xuan Viét, “Co sé khoa hoc danh gia ké hoach tong thé phat trién
hé théng GMDSS”, Tap chi khoa hoc cong nghé hang hai s6 31 - 2012 [24].

Béo cdo cudi ky: “Quy hoach phat trién hé thong thong tin duyén hai dén
nam 2020, dinh hudng dén nam 20307, Cuc hang hai Viét Nam, B giao
thong van tai, 2014 [16].

Nhan xét:

Van dé quy hoach, quy hoach t6i vu mang dai bd MF trong hé thong
GMDSS moi chi duoc dé cap ¢ mirc d6 tong quan, hoic dua ra céc tiéu

chuan, khuyén nghi. Hé thong GMDSS néi chung, mang dai bd MF néi riéng



dugc xay dung, quy hoach c6 tinh dic thu phu hop véi diéu kién kinh té, dja
1y va chinh tri ctia mdi nude.

B4o céo du an [29] trinh bay vé viéc ung dung mot phan mém
MATLAB véi giao dién GUI (Graphical User Interface) tinh toan truyén lan
song dét cho cac dai phat thanh quang ba.

Cong cu phan mém [36] 1a mot giai phap do ATDI phat trién nhim
huéng t6i thi trudng tng dung mo hinh héa méi trudng truyén song ¢ dai tan
du6i 30 MHz, trong linh vuc truyén thong dan su va quan sy

Céc cong trinh khoa hoc trong nudc ¢ lién quan dén dé tai tuy da co
nhimg dé xuét, thir nghiém nhung con han ché. Co s¢ dit liéu vé mang cac dai
bo chua thdng nhét, phuong phép tinh toan cu ly cac ving thong tin bién con
thil cong va roi rac. Cac tham so k¥ thuat trong phuong phap tinh toan cu ly
ving bién A2 chua dugc xem xét, danh gia day du vé co so khoa ho. Pic biét,
c4c giai phap quy hoach chua thyuc sy khoa hoc va thiéu tinh thuyét phuc. Do
vay, dé tai nay duoc thuce hién nham timg bude khic phuc nhitng han ché néu
trén va hudng téi giai phap quy hoach toi uvu cho hé thong.

2.  Muc dich nghién ciru

Quy hoach t6i wru mang dai bd MF trong hé théng GMDSS Viét Nam.
3. Péi twong va pham vi nghién ciu

Déi twong nghién ciu: Mang dai bo MF.

Pham vi nghién ctru: Mang dai bd MF trong hé théng GMDSS Viét Nam
4.  Phwong phap nghién ciru

Phwong phdp Iy thuyét: Co s khoa hoc thiét 1ap hé thong GMDSS.

Phwong phdp gidi tich: Tinh toan va xay dung phan mém hd tro.



Phwong phdp phdén tich: Phan tich kinh nghiém cua cac qudc gia khac.

Phwong phdp mé phong: Dé thir nghiém, kiém chung.
5. Y nghia khoa hoc va thuc tién

Y nghia khoa hoc: nghién ctru co so phéap 1y, khoa hoc, thyc tién cho
viéc thiét 1ap hé thong va dé xudt cac giai phap quy hoach, quy hoach téi vu
mang dai MF trong hé théng GMDSS Viét Nam.

Y nghia thuc tién: Luan an xdy dung dugc bod co so dir liéu cac dai bo
MF, phan mém quan 1y va quy hoach, quy hoach t6i vu mang dai bo MF
trong hé thong GMDSS Viét Nam. Giai phap dé xuét c6 tinh md, ¢ thé phat
trién 4p dung cho ving bién A2 khac.
6. Nhirng déng gép méi ciaa dé tai

Trén co sd xay dung duoc bo co so dir liéu chung cua cac vi tri dai bo
MF Viét Nam, két hop véi thuat toan hinh hoc quy hoach téng quat, st dung
thuat toan di truyén, luan an da giai quyét thanh cdong muc dich nghién ciu 1a
“Quy hoach téi wu mang dai bd MF Viét Nam”, voi két qua cu thé, tin cay va
duogc kiém chiing bang mé phong.
7. Noi dung cia luan an

Luén an ¢6 bd cuc gém phﬁn mé dau, ndi dung, két luan va duoc trinh
bay trong 122 trang, vdi 4 chuong, 10 bang va 62 hinh vé minh hoa. Noi dung
chinh nhu sau:
Chuwong 1 - Tong quan vé mang dai bd MF trong hé théng GMDSS Viét
Nam.
Chuong 2 - Xay dung bd co s¢ dit li¢u cho cac dai bo MF.

Chuong 3 - Céc giai phap quy hoach mang dai bo MF.



Chirong 4 - Quy hoach tdi wu mang dai MF sir dung thuat toan di truyén.



CHUONG 1. TONG QUAN VE MANG PAI BO MF TRONG
HE THONG GMDSS VIET NAM
1.1 Giéi thiéu hé théng GMDSS

T6 chirc hang hai qudc t& IMO bat dau dé cap vé mot hé thong thong tin
clru nan va an toan hang hai toan cau GMDSS tir ndm 1973. Tuy nhién, dén
nam 1979, IMO méi tién hanh hoi nghi vé cong tac tim kiém va clru nan hang
hai. Hoi nghi nay da thong qua Cong udc tim kiém va ctru nan trén bién SAR-
1979 vé1 muc dich tién quyét la thanh 1ap mot ké hoach toan cau cho cong
tac tim kiém va ciru nan trén bién. Hoi nghi ciing da yéu cau IMO phat trién
mot hé théng théng tin ctru nan va an toan hang hai toan cau voi nhitng qui
dinh bat budc vé thong tin 1ién lac ddm bao cho cong tac tim kiém va cru nan

dat hi€u qua cao nhat.

B sung stra d6i cia Cong wéc Qudc té vé an toan sinh mang con ngudi
trén bién SOLAS 74/88 dugc cac nudc thanh vién ciia IMO théng qua vao
thang 11/19 88 va c6 hiéu luc vao ngay 01/02/1992 [59]. Néi dung chu yéu
ctia bo sung stra doi nay 1a van dé ap dung hé thong thong tin an toan va ciu
nan hang hai toan ciu GMDSS. Su ra doi hé théng GMDSS 1a mét nd luc 16n
lao ctia IMO trong qué trinh thuc hién muc tiéu phét trién hoan thién hé thong

thong tin lién lac phuc vu cdng tac cliru nan va an toan hang hai toan cau.

Hé théng GMDSS do T6 chirc Hang hai Qudc té IMO dé xudng va phat
trién. Hé thong GMDSS co ban di dap umg cac yéu cau thong tin hang hai va
ngay cang dugc hoan thién. Pay 1a két qua cua sy hop tac gitta IMO v&i nhiéu
t6 chtrc qudc té khac c6 lién quan nhu [6]:

Lién minh vién théng qudc té 1TU;

T chac Thong tin vé tinh di dong qudc té INMARSAT;

Hé théng vé tinh trg gitp tim kiém cau nan COSPAS - SARSAT;



T chirc khi twong thé giéi WMO;
T chic y té thé giéi WHO...

Heé théng GMDSS ¢6 hiéu lyc timg phan tir ngay 01/02/1992, ¢6 hiéu luc
day du tir ngay 01/02/1999 va tiép tuc duoc bd sung hoan thién [57]. Theo qui
dinh trong cong udc SOLAS 74/78 [59], hé thong GMDSS ap dung cho tét ca

cac tau khach va tau hang c6 dung tai 300 GT tré Ién chay tuyén qudc té.
1.1.1 Chirc nang thong tin ctia hé thong GMDSS

SOLAS74/88 quy dinh, chitc ning thong tin ciia hé thong GMDSS bao
gém ba nhom co ban: Thong tin phuc vu muc dich tim kiém va ctru nan hang
hai; thong tin an toan hang hai; thong tin thuong mai va khai thac tau. Do do,
tat ca cac tau hoat dong trén bién 1a dbi twong ap dung cua hé thong GMDSS
phai c6 kha nang thyc hién cac nhiém vu cu thé sau [6, 59, 32]:

Phat tin hiéu bao dong tir tau tdi bo bang it nhat hai phuong phap riéng

biét va doc lap;

Thu tin hiéu bao dong cip ctru tir bo tdi tau;

Phat — thu tin hiéu cap ctru tir tu — tau;

Phat — thu thong tin phdi hop tim kiém va ctru nan;

Phéat — thu thong tin hién truong;

Phét — thu thong tin thong tin dinh vi;

Phét — thu thdng tin an toan hang hai;

Phéat — thu thong tin lién lac thong thuong;

Phét — thu thong tin tau — tau.

1.1.1.1 Théng tin phuc vu muc dich tim kiém va citu nan hang hai

Thong tin tim kiém va ctu nan 13 chic ning quan trong nhat cua hé
théng GMDSS. Quy trinh thuc hién théng tin tim kiém ctru nan dugc hudng
dan trong “ IAMSAR Manual” [60]. Tin hiéu bao dong ctru nan tir mot tau bi



nan phai dugc bao dong khan cép va tin cdy téi trung tim phdi hop ctru nan
RCC hodc cac tau dang hoat dong trong vung lan can. Trung tdm RCC nhan
dugc tin hi¢u bdo dong ctru nan thong qua mdt dai duyén hai hodc mot dai bo
mit dat INMARSAT, trung tdm sé& chuyén tiép bao dong ctru nan t6i don vi
tim kiém ctru nan SAR hoic céc tau dang hoat dong trong ving bién lan can.
Mot buc dién bao dong clru nan phai bao gém thong tin vé s6 nhan dang cua

tau, vi tri tau, tinh chat bi nan va cac thong so lién quan khac.

Hé thong GMDSS duoc thiét ké thuc hién sy phdi hop thong tin theo ba
chiéu: tir tau dén tau, tir tau dén bd va tir bo ti tau trén tat ca cac ving bién.
Nhiém vu ndy duoc thuc hién bang hai phuong thirc théng tin vé tinh va mat
dat. Tin hiéu bao dong ctru nan tur tau bi nan dugc phat theo phuong thirc
DSC trén dai tin HF, MF hodc VHF, khi do, céc tau c6 trang bi DSC trong

vung phu song cua tau bi nan s€ nhan dugc bao dong nay.

Mot tin hiéu bao dong ciru nan thong thuong duge thuc hién bang thao
tac nhan cong va viéc thuc hién xac bao cling phai dugc thyc hi¢én nhan cong.
Tin hiéu chuyén tiép bao dong ctru nan tir mot trung tdm RCC t6i céc tau
trong vung lan can tau bi nan dugc thyc hién bﬁlng phuong thirc thong tin vé
tinh va mat dat trén cac tan sé quy dinh. Tranh bao dong toi tit ca cac tau
trong vung bién rong, chi chuyén tiép bao dong tdi cc tau trong ving lan can
tau b1 nan va dugc thuc hién theo cach dia chi vung dia ly. Nhan duoc chuyén
tiép bao dong clru nan, cac tau trong ving lan can tau bi nan phai thiét 1ap
thong tin v6i trung tim RCC lién quan ngay lap tirc dé phéi hop tim kiém ctru
nan. Hinh 1.1 minh hoa tong quan céu triic va phuong thtic trién khai tim

kiém ciru nan trong hé théng GMDSS [23].



( INMARSAT Q« | COSPAS
@ .“e}‘

]
MN 3‘ . €5 SARSAT

Rescue : - NI | Rescue
Coordination 4 S Coordination
Centre

L
Local User

| Terminal/Mission
Control Centre

: _ |National/International '
networks

Coast Radio
Station HF, MF, VHF

Hinh 1.1 Téng quan vé hé théng GMDSS [62]

Sau khi thong tin bao dong ctru nan duge nhan va chuyén tiép, thong tin
phdi hop tim kiém ctru nan duoc trién khai trong qua trinh t6 chirc phdi hop
tim kiém ctru nan. Thong tin phdi hop giira cac phuong tién tham gia hoat
dong tim kiém ctru nan. Trong d6 bao gdm ca thong tin giita trung tim RCC
v6i ngudi chi huy hién truong hodc nguoi diéu phdi tim kiém ciru nan ¢ trong

vung xay ra tai nan.
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Phuong thirc thong tin dugce st dung trong viéc tim kiém céu nan 1a
thoai hodc telex hodc ca hai. Nhitng thong tin nay dugc thyc hién qua thong

tin mat dat hodc vé tinh tuy thude vao diéu kién thong tin trong vung bi nan.

Thong tin hién truong 1a thong tin tryc tiép tai ving bién dién ra hoat
dong tim kiém ctru nan, thudng duogc thyc hién trén dai tan MF, VHF voi cac
tan sé quy dinh danh riéng cho hoat dong ctru nan va an toan bang phuong
thirc thoai hodc telex. Nhitng thong tin nay gitra tau bi nan voi cdc phuong
tién trg giup tim kiém ctru nan phai tuan thu theo quy trinh tro gitip cho tau bi
nan va ngudi bi nan. May bay khi tham gia tim kiém ctru nan c6 thé sir dung
tan so 3023kHz, 4125kHz, 5680kHz va ciing c6 thé duoc trang bi thiét bi
thong tin ¢ tan s6 2182 kHz va 156.8 MHz hoic céac tan so luu dong hang hai
khéc [6, 23].
1.1.1.2 Thong tin an toan hang hdi

Thong tin an toan hang hai MSI phat cac ban tin thiét yéu vé hang hai,
thoi tiét, khi tuong va cac thong tin quan trong khac. Théng tin an toan hang
hai ¢6 ba loai co ban sau:

Thong tin lién quan dén tim kiém ctru nan trén bién. Loai thong tin nay
dugc cung cp tir cac trung tAm phdi hop tim kiém ctru nan (RCC/MRCC);

Théng tin du bio, canh bao thoi tiét, khi tuong, thiy vin (MET). Cac
thong tin nay duoc cung cip tir cac to chirc qudc té cling nhu cac don vi thanh
vién co lién quan IHO, WMO,;

Thong tin an toan hang hai khac (NAV), nhu cac thong tin lién quan dén
ludng lach, bang trdi, tu chinh hai dd, hiéu chinh cac hé théng din dudng,
cong trinh trién khai trén bién, tap tran, cudp bién,... Nhiing thong tin niy
dugc cung cip boi cac to chirc qudc té hodc cac don vi thanh vién lién quan

dén bao dam an toan hang hai.
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Trong hé thong GMDSS, thong tin an toan hang hai 1a dich vu dugc phat
toan cau (WWNWS) bai 3 hé théng [6, 23]:

Hé thong NAVTEX qudc té: phat thong tin an toan hang hai qua hé
thong cac dai phat song trung 518 kHz;

Hé thong SafetyNET: phét thong tin an toan hang hai qua dich vy EGC
ctia hé thong INMARSAT C;

Hé théng HF NBDP ché do FEC: phat thong tin an toan hang hai cho
ving bién xa khong phu song boi INMARSAT.

Yéu cau trang bi may thu thong tin an toan hang hai 1a bat budc ddi vai

dai tau trong hé théng GMDSS, véi su két hop linh hoat cac loai thiét bi sau :
May thu NAVTEX tan s6 518 kHz va 490 kHz;
May thu EGC (dich vu tich hop trong hé thong INMARSAT - C);
May thu dai song HF c¢6 phuong thire NBDP ché do FEC.

Trong ké hoach tong thé nham dai hoa hé thong GMDSS, dich vu théng
tin méi NAVDAT da duoc nghién ctru trién khai. H¢ thong NAVDAT st
dung tan s6 500 kHz, day 1a tan s6 dang duoc st dung cho cac btrc dién ciru
nan va tit ca cac bang thong c6 san trong dai tan s6 NAVTEX tir 490 kHz +
518 kHz.

Tuong tu nhu NAVTEX, hé thong NAVDAT phat — thu ty dong thong
tin an toan, an ninh hang hai bang phuong thtrc dién bao in chit tryc tiép bing
hep NBDP trén dai tan 495 = 518 kHz va mot sd tan s6 khac. Hé théng
NAVDAT c6 thé hoat dong trong dai tain NAVTEX nhd ap dung phuong thirc
tai su dung tan sb. Tdc do dix lidu cua hé théng NAVDAT cao hon NAVTEX,
gia tri thuc té vao khoang 12 = 18 kbps véi may phat NAVDAT 500 kHz , 10
+ 15KHz véi may phat NAVDAT HF, ty 1& ma hoa tir 0.5 = 0.75 so vdi toc
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do dir liéu caia NAVTEX chi dat 0.1 kbps. Ngoai cac thong tin tuong tu nhu
NAVTEX hién hanh, hé thong NAVDAT c6 thé gui di dit liéu du bao dang
ky thuat s nhu GRIB data, thong tin chi tiét v& VTS, tu chinh hai d6 gidy
hodc dién tir va mot sb dich vu tang cuong khac.

Thong tin chi tiét vé hé théing NAVDAT duoc trinh bay trong céc
khuyén nghi va thong bao cta ITU, cu thé nhu sau:

Khuyén nghi ITU — R M.2201[68] mé ta phuong phap ky thuat cho
phép dich vu thong tin di dong hang hai c6 thé cung cip theo chibu tir b t6i
tau cac ban tin k¥ thuat s6 lién quan dén an toan va an ninh trén dai tan 495 +
505 kHz.

Khuyén nghi ITU — R M.2010 [69] m6 ta hé thong NAVDAT hoat dong
trén tan s6 500 kHz ;

Khuyén nghj ITU — R M.2058 — 0 [71] mé ta hé théng NAVDAT hoat
dong trén tan s6 HF;
1.1.1.3 Thong tin thuwong mai va khai thac tau

Chirc nang thu phat thong tin thong thuong trong GMDSS 1a nhiing
thong tin gitra cac dai tau vo1 mang thong tin bo, phuc vu muc dich quan ly va
hoat dong tau. Thong tin chu yéu 1a cac thong tin gitta tau véi cac sd thué bao
trong mang thong tin cong cong va thong tin gitra tau — tau nhung chi gidi han
cho muc dich an toan. Hé théng EGC tich hop trong hé thong INMARSAT—
C cung cap dich vu FleetNet, dung dé phat thong tin cong cong hay thong tin
quan 1y khai thac doi tau Non — GMDSS.

1.1.2 Hé thng théng tin thanh phan trong GMDSS

Nghi quyét A.283 (VIII) [51] ciia IMO di x4c dinh mot s6 nguyén tic co
ban xay dung hé théng GMDSS nhu sau:
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Thong tin vé tinh can phat trién tmg dung rong rai va triét dé;

Thong tin v6 tuyén HF gitt nguyén phuong thirc thoai don bién SSB, loai
b6 phuong thic dién bao Morse, thay thé bang phuong thic truyén chit truc
tiép bang hep NBDP véi cé hai ché 46 ARQ va FEC;

Thong tin mit dat can phat trién phuong thirc DSC & cac dai song MF,
HF va VHF dé tang muc do tu dong hoa;

Tau 4ap dung tiéu chuan GMDSS nhét thiét phai trang bi hai hé thong
thong tin riéng biét dé co thé bao dong ciru nan tGi tram bd ciing nhu cac tau
xung quanh & bat ky vi tri nao trén bién. Yéu cau nay nham dam bao kha ning
bao dong cua tau va han ché dén muc th:?ip nhét sy cham tré trong viéc t6 churc

tim kiém ctru nan.
1.1.2.1 Thong tin vé tinh

Thong tin vé tinh 13 mot thanh phan quan trong trong hé théng GMDSS.
Thong tin vé tinh bao gom hé thong INMARSAT, COSPAS SARSAT va ¢
thé s& phat trién thém cac hé thong theo nghi quyét A.888(21) [66] cua IMO.

INMARSAT stir dung hé théng v¢ tinh dia tinh hoat dong trén dai tan
1,5GHz va 1,6GHz (bang L), dam bao bao dong ctru nan va thdng tin hai
chiéu bang cac phuong thirc thoai va telex cho cac tram dai tau vé tinh [6, 32].
Mit khac, phao vo tuyén EPIRB vé tinh bang L phat vi tri khan cip ciing
dugc dung cho muc dich bao dong ctru nan. H¢ théng SafetyNet phat thong
tin an toan hang hai cho cac vung khong phu song NAVTEX.

COSPAS — SARSAT la hé thong vé tinh qudc té véi cac EPIRB hoat
dong trén tan sb 406MHz bao dong ciru nan [58], cho phép xac dinh va nhan

dang vi tri tau hoac nguoi bi nan trong GMDSS.
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Thong tin vé tinh 13 xu hudng phét trién tit yéu, tuy nhién, trong hoat
dong phdi hop tim kiém ctru nan, thong tin mat dat van co vai trd quan trong

dé dam bao tinh sin sang va toan ven cua hé thong.
1.1.2.2 Théng tin mdt ddt

Thong tin mit dat st dung phuong thirc goi chon s DSC trong ciru nan
va an toan. Sau két ndi DSC, thong tin ctru nan va an toan co thé tiép tuc thuc

hién bang phuong thirc thoai hoic NBDP hoic ca hai.

Thong tin cu ly dai, bang tin HF cho phép thong tin hai chiéu tir tau dén
bo va nguoc lai. Bang tan HF st dung céc dai tan 4, 6, 8, 12 va 16 MHz.
Ving phtt song INMARSAT c6 thé tiy chon thong tin vé tinh hodc mat dat.

Thong tin cy ly trung binh, bang tan MF cho phép két ndi thong tin theo
chiéu tir tau dén bo, tau dén tau va bo dén tau. Tan sé 2187,5 kHz dung cho
lién lac ctru nan va an toan bang phuong thic DSC. Tan s6 2182 kHz dung
cho lién lac ctru nan va an toan bang phuong thuc thoai. P6i véi thong tin
phéi hop tim kiém ctru nan va thong tin hién trudng thi tan s6 2174 kHz dugc
st dung trong phuong thurc telex;

Thong tin cu ly ngin, bang tin VHF véi tan s6 156,525 MHz (kénh 70)
ding cho lién lac ctru nan va an toan bang phuong thitc DSC. Tan s 156,8
MHz (kénh 16) dung cho lién lac ctru nan va an toan bang phuong thirc thoai,
ca trong thong tin phdi hop tim kiém ciru nan va thong tin hién truong.

1.1.3 Vung thdng tin bién trong hé thong GMDSS

GMDSS 1a hé thong thong tin hang hai ¢ chirc nang dam bao thong tin
clru nan va an toan cho tat ca tau ap dung tiéu chuan GMDSS hoat dong trong
cac vung bién trén toan thé gidi. Mdi hé théng thong tin thanh phan trong

GMDSS c6 han ché nhat dinh nén dé dam bao tinh toan cau, s€ c6 cac vung
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thong tin bién trong GMDSS. Quy dinh tai diéu 2 chwong IV Céng udc
SOLAS 74/78, ving bién hoat dong cta tau trén toan thé gidi dugc phan chia

lam bon vung dic thu nhu sau:

Viing bién AI: Ving bién dugc phu séng bdi it nhat mot dai bo VHF —
thoai ¢o truc canh bdo dong lién tuc bang phwong thirc goi chon sé6 DSC.
Thong tin thoai dai tin VHF hoat dong theo phuong thtic truyén song thing
nén cu ly thong tin hi¢u qua vao khoang 20 + 30 hai ly.

Viing bién A2: Ving bién nam ngoai ving Al, duoc phu song boi it
nhat mot dai bod MF — thoai ¢6 truc canh bao dong lién tuc bang phuong thirc
goi chon s6 DSC. Thong tin thoai dai tin MF truyén séng theo phuong thirc
song dat nén cy ly thong tin hiéu qua vao khoang 100 + 150 hai ly.

Viing bién A3: Ving bién nam ngoai ving cac Al va A2, dugc phu
song boi cac vé tinh dia tinh trong hé théng INMASART. Ving phu séng cta
cac vé tinh dia tinh trong hé théng INMASART trong khoang 70°N +70°S.

Viing bién A4: Ving bién nam ngoai ving cac Al, A2 va A3 gin hai
cuc trai dat. Thong tin tim kiém va ciru nan hang hai dugce cung cp boi dich
vu ctia hé théng vé tinh qudc té COSPAS — SARSAT.

1.2 Véan dé quy hoach hé théng GMDSS
1.2.1 Vé quy hoach tong thé caa hé théng GMDSS

Nghi quyét A.801(19) cia IMO quy dinh vé tiéu chuan thiét l1ap, trang
thiét bi va kha nang cung cap dich vu GMDSS. Cac Chinh phu thanh vién
phai thong bao cho IMO quy hoach xay dyng tram bo va kha ning cung cap
dich vu théng tin GMDSS. Hé thdng dai ven bién cua hé théng GMDSS ludn

duogc cac nudc quan tam va khong nging phat trién tuan thii cac quy dinh cua
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IMO. Hé théng GMDSS toan cau duoc xiy dung va phat trién theo mot quy
hoach tong thé (GMDSS Master Plan).

Hang nam, IMO tap hop sb liéu tir cac qudc gia va cong bd thuc trang

quy hoach tong thé cua hé thdng trong thong tw GMDSS.1/Circ.xx, ndi dung

co ban bao gém céc van dé:

Toéng quan vé trang thiét bi thong tin hang hai cta cac nudc, bao gdm

thong tin vé tinh, thong tin mat dt va thong tin an toan hang hai;

Danh ba dai bo truc canh DSC, bao gom céc théng sb: Tén dai, loai dai,
s6 nhan dang MMSI, vi tri, cu ly thong tin ..., cac loai dai VHF/MF/HF;
Danh ba cac dai trung tAm phdi hop tim kiém ciu nan RCCs, bao gém
cac thong s6: Tén trung tam, vi tri, loai INMARSAT duoc st dung cling
véi sb nhan dang MMSI va vé tinh hoat déng. Thong tin nay gilp cho
dai tau co thé lién lac tryuc tiép véi trung tm RCC dé dang,

Danh ba cac dai phat thong tin an toan hang hai MSI. Trong d6 c6 thong
tin vé qudc gia, tén dai, vi tri, cu ly thdng tin va thoi gian phét cua cac
dai phat NAVTEX trén tan s 518KHz véi cac ban tin tiéng Anh cling
véi danh ba caa cac dai NAVTEX phat trén tan s 490KHz hoic 4209.5
kHz véi cac ban tin tiéng dia phuwong duoc Latin hoa.

Danh ba cac dai dich vu SafetyNET qua vé tinh trong do6 trinh bay loai
dich vy, tén qudc gia, dai LES duoc str dung, vé tinh hoat dong va ving
dich vu cua céc ban tin SafetyNet quéc té.

Danh ba cac dai voi tén qudc gia, tén dai bo, vi tri, tan s6 sir dung va thoi
gian phat cua cac dai phat thong tin an toan hang hai qua hé théng HF —
NBDP véi ché a6 phéat FEC;

Danh ba cac dai LES trong hé théng INMARSAT — 3;
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- Danh ba cac dai LUT thudc hé thong COSPAS — SARSAT trong hé
théng vé tinh LEOSAR va GEOSAR.

Théng tin vé cac dai ven bién, dai dich vu tim Kiém cau nan, dai phat
théng bao an toan hang hai lién tuc dugc cap nhat, luu trit va xu ly. T6 chuc
hang hai IMO c6 trach nhiém duy tri quy hoach tong thé tat ca cac viing bién
phu song boi tram bo GMDSS va dinh ky théng béo téi cac Chinh phu thanh
vién bang thong tu GMDS.1/Circ.xx hang nim. Theo thong tu
GMDSS.1/Circ.18 méi nhat ngay 01/09/2015 [61], trén co sé dich vu trong
GMDSS da dang ky c6 thé biét quy hoach hé thdng thong tin hang hai cia cac
qudc gia thanh vién trén thé gi¢i. Chuong trinh xdy dung cac dai bd cung cap
dich vu théng tin GMDSS nham muc dich thuc hién trach nhiém thanh vién,
nghia vu qudc té va yéu cau cua qudc gia. Chinh pha thanh vién phat trién hé
théng thdng tin hang hai dua trén diéu kién dia ly, kinh té va chién luoc phét
trién riéng. Sau day 1a théng ké mo ta quy hoach tong thé mot so hé thong
GMDSS dién hinh trén thé gidi (bang 1.1).
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Bdng 1.1 Quy hoach tong thé hé thing GMDSS toan cau [61]

DISTRESS MS|
COMMUNICATION o COSPAS
. &) SARSAT
2 Country o S X Safety NET a
N - m
A3 CU’J) <>E E
Al B/ C| F Z NAV | MET saR| T/ Q5
Al a4 = | -
1 USA P O 0O0oj]O0O O O] O @) O O 0O
2 | UK O O 0O, o0ojo0o O0/0 O ) ) O O
3 | Japan O 0O O0O/0 O O O @) @) O |0
4 | Norway OO0 O/ 0 0O O o] T T O | T O O
5 | France OP O OO0 O OO0 O O O O O
1 Vietnham |OP | O O (O|O PO O |O
2 | Turkey O 0] O O O OO0 O
3 | Indonesia | OP | O OP O O P OO
4 | Malaysia O |0 0] O
5 | Thailand |OP O O O O @] @] O |O
1 | P.R.Korea O
2 | Kenya P P
3 | Cameroon | P P P
4 | Comoros P P
5 | Cuba
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Trong do:

- O: dang hoat dong (Operational);
- T: dang nghién ctu thiét 1ap (Under trial);
- P: d4 c6 ké hoach thiét 1ap (Planned or to be decided).

Quy hoach hé thong GMDSS cua cac nudc rat khac nhau phu thudc vao
diéu kién dia ly, kha nang phat trién khoa hoc cdng nghé va tiém luc kinh té.
Phan tich quy hoach téng quan theo théng tu GMDSS.1/Circ.18, ¢6 thé chia

lam ba nhom nudce co ban:

Nhom 1: Bao gom cac nudc phat trién quy hoach hé thong thong tin hang
hai day du cac dich vu tir thong tin mat dat dén thong tin vé tinh nhu: Hoa Ky,
Anh, Phap, Nauy, Thuy Pién, Nhat Ban, Han Quéc,

Nhom 2: Bao gdm cac nudc dang phat trién quy hoach hé théng thong tin
hang hai tuy con thiéu nhiéu dich vu nhung dang c6 ké hoach phat trién hoan
thién nhu: Indonesia, Tho Nhi Ky, Thai lan, Malaysia, Viét Nam,...

Nhom 3: Bao gdm cac nudc hau nhu chua phét trién hé thong thong tin
hang hai theo Cong uéc GMDSS nhu: Cong hoa dan chil nhan dan Triéu
Tién, Cameroon, Comoros, Congo, Cuba, ...

1.2.2 Quy hoach hé théng GMDSS mét sé nude dién hinh
1.2.2.1 Quy hoach GMDSS Nhdt Ban [61]

Nhat Ban c6 bo bién dai thuoc ving vi do trung binh tir 24°N+ 46°N va
kinh do tir 123°E + 126°E véi 2456 hon dao l1on nho khac nhau. Thong tin
vé tinh INMARSAT, COSPAS-SARSAT, MSAT va mot s6 hé théng vé tinh
khac duoc phdi hop st dung & Nhat Ban. Thong tin mat dat duoc phat trién
nhu phuong thitc bd sung nén Nhat Ban khong co ké hoach phat trién ving

bién A1 ma chi chl trong phu song ving bién A2 truc canh dai séng trung
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MF. Quy hoach tong quan hé théng GMDSS cua Nhat Ban dugc cong bd
trong thong tu GMDSS.1/Cir.18 :

Nhat Ban khong phét trién phu séng truc canh VHF cho cing Al trong
hé théng GMDSS, tuy nhién, van c6 hé théng dai bd VHF cho thong tin hang
hai.

Hé thdng dai MF cua Nhat Ban gom 11 dai chinh (main station) va 24
dai giam sat (mornitor station). Mdi dai chinh diéu khién mot sé dai giam sat
c6 cung sé nhan dang MMSI va chiu trach nhiém véi mot viing bién nhat

dinh. Hé théng cac dai bod MF phu song kin toan bo ving ven bién Nhat Ban.

Nhat ban chi duy tri 01 dai bd HF Tokyo Coast Guard Radio, s6 nhan
dang MMSI - 004310001, tryc canh lién tuc trén céc dai tan 4, 6, 8, 12, 16
MHz, cung cip dich vu théng tin an todn va ciu nan hang hai cho cu ly xa.
Pai bo HF Tokyo két ndi hoat dong véi toan bo 11 trung tam phdi hop tim

kiém ctru nan hang hai cia Nhat Ban.
1.2.2.2 Quy hoach GMDSS Na Uy [61]

Na Uy la mot nudc Tay Bac Au thude ving vi do cao nén thong tin vé
tinh khdng hiéu qua. Do vay, thdng tin mit dat voi cac dai bo VHF va MF
dugc uvu tién phat trién ca sd luong, chat lugng va cau trdc hé théng. Quy
hoach hé théng GMDSS ciia Na Uy theo thong twu GMDSS.1/Cir.18 :

Hé thdng dai bo VHF ciia Na Uy phat trién phil song toan bd ving bién
Al trong hé théng GMDSS. Pai VHF dugc cau triic theo mo hinh dai chinh
va dai giam duoc bd tri tai cic vi tri thich hop dé c6 thé phu song toan bo
ving bién A1 phu hop véi dic diém riéng ciia Na Uy. Hé thong bao gdm 05
dai chinh diéu khién 104 dai giam sat. Dai giam sat VHF dit trén cac vi tri co
d6 cao 16n dé cy ly phii song duoc xa hon theo tiéu chuan khuyén nghi trong

phu chuong 3, nghi quyét A.801(19). Thuc té, theo sé liéu cong bd trong
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thong tu GMDSS.1/Cir.18, tam xa hoat dong cac dai VHF cua Na Uy rat khac
nhau, ngan nhat 1 dai Ligtov - 17 hai 1y, xa nhat 1a dai Sogndal — 93 hai ly;

Na Uy phat trién hé théng dai MF phu soéng toan bd ving bién A2. Hé
théng dai MF cua Nauy gom 05 dai chinh va 11 dai giam sat. Mdi dai chinh
diéu khién mot sd dai giam sat cd cung s6 nhan dang MMSI va chiu trach
nhiém véi mot ving bién nhat dinh. Na Uy khong x4y dung phat trién dai HF
tryc canh ving bién A3/A4.

Nhdn xét:

Na Uy va Nhat Ban 14 hai qudc gia c6 tiém luc hang hai manh va diéu
kién kinh té phat trién. Ca hai nudc déu triét dé su dung thong tin v¢ tinh cho
hang hai qua hé thong INMARSAT va COSPAS — SARSAT. Tuy nhién, do
diéu kién dia 1y, Na Uy & vung vi tuyén cao, khu vuc thong tin v¢ tinh dia tinh
kém tin cdy. Do vy, Na Uy phét trién thong tin mat dat hoan chinh hon ca vé
phu séng MF/DSC ving bién A2 va phii song VHF/DSC ving Al. Nhat Ban
& vung vi d§ trung binh, thong tin vé tinh dugc st dung nhu 1a phuong thic
thong tin chinh vi ngoai hé thong thong tin vé tinh INMARSAT va COSPAS
— SARSAT ¢ Nhat con c6 hé thong thong tin vé tinh dung cho thoai goi 12 hé
théng Coastal Telephone. Thong tin mit dat duoc phat trién nhu théng tin bd
sung nén Nhat Ban chi cha trong phi séong MF/DSC cho ving bién A2 ma
khong phat trién phu song VHF ving Al.

Phan tich hé théng GMDSS cua Na Uy va Nhat Ban rt ra mot so kinh
nghiém c6 thé ap dung cho Viét Nam nhu sau:

Thiét 1ap mo hinh dai chinh (Main) va dai phu (Monitor). Dai chinh dat
& vi tri trung tam, thuan loi cho khai thac, diéu khién truc tiép va xir Iy thong
tin. Dai phu dit tai vi tri cao, gan bd bién dé ting cu ly phu song theo tiéu

chuén tinh ban kinh A/B trong nghi quyét IMO.801(19). Pai phu cé chirc
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ning chil yéu 1a Thu — Phat thong tin, két ndi dai chinh va duoc diéu khién tu
dong;

X4y dung mot sd dai xa bo (offshore) 1a giai phap phat trién ving phu
song tai cac vung xa bd hay duong bo cong phtic tap. Pai xa bo dat trén cac

dao doc lap hodc tan dung gian khoan da ngung hoat dong;

B6 sung mét sd dai chuan qudc gia phuc vu doi tau khoéng theo chuan

GMDSS va cac muc dich thuong mai khéac.
1.3 Quy hoach hé thong GMDSS Viét Nam

Viét Nam chinh thic gia nhap Cong udc qudc t& SAR - 79 tir ngay
15/04/2007. Thi tuéng Chinh pha da ky quyét dinh s6 06/2009/QDb — TTg
ngay 15/01/2009 phé duyét ké hoach thyc hién Coéng udc SAR - 79 [14].
Trong linh vyc thong tin lién lac, Viét Nam thuc hién déy du nghia vu cua
qudc gia thanh vién. Hé théng GMDSS Viét Nam di dugc xay dung va lién
tuc phat trién tuan thu céc tiéu chuan quéc té va phu hop voi diéu kién thuc

tién ctia qudc gia.
1.3.1 Vé van dé quy hoach

Tim kiém ctru nan trén bién 1a hoat dong mang tinh toan cAu, can su phéi
hop lién két giira cac qudc gia. Viét Nam ludn coi trong cong tac phdi hop tim
kiém ctru nan quéc té. Cong wdc quoc té vé tim kiém ctru nan hang hai SAR—
79 chinh thire ¢6 hiéu luc dbi véi Viét Nam tur ngay 15/4/2007. Do do, Viét
Nam c6 trach nhiém va nghia vu ctia qubc gia thanh vién. Muc tiéu co ban 1a
phat trién hoat dong tim kiém ciru nan thong qua viéc thiét 1ap mot ké hoach
chung; thuc ddy hop tac gitta cac t6 chtic va lyc lugng tham gia hoat dong tim
kiém ctru nan trén bién. Vung gi61 han trach nhi¢m tim kiém va ctru nan hang

hai ciia Viét Nam (hinh 1.2) dugc IMO cong bd trong an pham NP. 285 [62].
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Hinh 1.2 Vung trach nhiém tim kiém ctru nan Viét Nam [62]

Hé théng thong tin duyén hai Viét Nam, bao gdm céc dai thong tin

duyén hai CRS, dai thong tin vé tinh mat dat INMARSAT Hai Phong LES,
dai thong tin vé tinh COSPAS - SARSAT Viét Nam VNLUT/MCC. Hé thong
dugc trang bi dﬁy du cac thiét bi thong tin lién lac hién dai, phu hgp voi tiéu
chuan hé thong GMDSS qudc té, san sang dap ung cic yéu cau chic ning
thong tin lién lac trong ving trach nhiém tim kiém ctru nan cua Viét Nam va
phéi hop qudc té. Hé thong GMDSS Viét Nam xay dung theo Quyét dinh sd
269/QD - TTg ngay 26/04/1996 [11] ctia Thi tuéng Chinh pha vé viée: “Quy
hoach hé thong cac d¢ai TTDH Viét nam dén nim 2000 va dinh huéng dén
nam 2010”. Quyét dinh 269/QP - TTg hét hiéu luc, ngay 26/06/2014, Thu
tuéng Chinh pha ky Quyét dinh sé 1054/QD - TTg phé duyét Quy hoach phat
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trién hé théng thong tin duyén hai Viét Nam dén nim 2020, dinh hudng dén

nam 2030 v&i cac ndi dung va dinh hudng phat trién cu thé nhu sau [16]:
Quan diém phdt trién

Phét trién hé thong thong tin duyén hai phu hop véi dinh hudng phat
trién mang thong tin truyén thong qudc gia, vu tién s dung ha ting sin co,
dam bao ddng bo véi quy hoach phat trién nganh hang hai va cac nganh kinh
té khac c6 lién quan; dap (mg nhu cau nhiém vy phat trién kinh té bién, dao va

nhiém vu qudc phong, an ninh trén bién, ddo;

Pam bao hé théng thong tin duyén hai 12 hé thong thong tin chu dao vé
cung cr?ip, tiép nhan, xtr ly thong tin cép clru, an toan, an ninh; tim kiém, ctru
nan, phong chong thién tai va (mg phé 6 nhiém mai truong bién; gép phan

dam bao thong tin lién lac va ting cuong bao vé qudc phong, an ninh;

Phat trién hé théng thong tin duyén hai theo hudng hién dai véi chat
luong cao dap tmg xu hudng phat trién cia thé gisi, phu hop véi 16 trinh gia
nhap cac diéu udc qudc té vé hang hai va phu hop voi diéu kién cua Viét
Nam.

Mouc tiéu quy hoach

Phat trién hé thong thong tin duyén hai nham bao dam cung cap dich vu
thong tin va truyén thong cho ngudi va phuong tién hoat dong trén cac ving
bién, dao; phuc vu coéng tac quan 1y diéu hanh, phong chong thién tai, tim
kiém, ctru nan; an toan, an ninh hang hai, bao v&€ moi truong bién; phuc vu

nhiém vu qudc phong, an ninh va phat trién kinh té bién, dao;

Phat trién hé thong cac dai thong tin duyén hai Viét Nam nham dap ung
10 trinh hién dai hoa hé théng cép ctru va an toan hang hai toan cau GMDSS

ctia T6 chire hang hai qudc té IMO;
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Pa dang hoa dich vu nham dap tng cac yéu cau phat trién kinh té bién,
bao dam qudc phong, an ninh. Phét trién ngudn nhan luc chat luong cao dap

mg yéu cau hdi nhap qudc té trong linh vuc thong tin duyén hai.

Muc tiéu cu thé @én nam 2020:

Néng cao ning lyc sin sang cung cdp dich vu thong tin duyén hai theo
tiéu chuan quéc té va tiéu chuin qudc gia cho 100% tau thuyén (bao gdm tau
van tai va tau cd), phuong ti€n hoat dong trén cac vung bién, dao cua Viét
Nam va tau thuyén, phuong tién cia Viét Nam hoat dong trén cac ving bién
quéc té;

Pap tng yéu cau quan 1y giam st vi tri 100% tau thuyén theo quy dinh
tai Cong udc qudc té vé an toan sinh mang con nguoi trén bién SOLAS 74/88
ma Viét Nam la thanh vién.

Dinh hwedng dén nam 2030:

Mo rong d6i tuong quan 1y giam sat vi tri d6i véi cac tau thuyén khong
tuan theo tiéu chuan ctiia Cong udc SOLAS 74/88;

Phat trién hé thong hd tro hang hai, dap tmg dinh huéng hang hai dién tur
trong tuong lai.

Noi dung quy hoach
Phat trién ha tang hé thong thong tin duyén hai:

- Trién khai cong nghé s6 cho céac dai thong tin duyén hai loai I;

- Nang cao nang luc thong tin cho cac dai thong tin duyén hai tai nhitng
khu vic c6 mat do tau thuyén, luu luong thong tin lién lac 1on;

- Thiét 1ap moi mot s6 dai thong tin duyén hai va dai thu du phong nham

nang cao chat lugng thdng tin;
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Nang cip cac dai thong tin vé tinh mat dat INMARSAT (LES) va trung
tam diéu khién - xt ly dir liéu bao dong cip ctu COSPAS - SARSAT
(LUT/MCC):

Thiét 1ap hé théng quan Iy tau thuyén (AIS) tram bo va ang dung AlS vé
tinh nhiam hd trg hanh hai, quan Iy va theo ddi tau thuyén hoat dong trén
bién, két ndi, ddng bo vai cac hé théng thong tin khac nhw LRIT, VTS;
Ting budce dau tu hé théng thong tin hd tro hang hai, giam sat tau (VTS)
phuc vu khai thac, diéu hanh, kiém soat va quan 1y cac phuong tién hoat
dong tai cac cang tong hop quoc gia quan trong, luu lugng phuong tién
giao thong 16n;

Nang cap va phét trién hé thong thong tin duyén hai dap tng dinh hudng
hang hai dién ttr (e-navigation) cua T6 chirc hang hai quéc té nham cung
cap cac dich vu thong tin da dang, dugc chuan hoa giira tu bién véi cac
co quan quan ly nha nudc chuyén nganh nhu Cang vu hang hai, Hoa
tiéu, Bao dam an toan hang hai, tim kiém, ciru nan va doanh nghiép cang

bién, doanh nghiép van tai bién.

Phat trién cdc dich vu thong tin trén bién:

Duy tri, bao dam chat lwgng dich vu truc canh théng tin cip ctiu, khan
Cép, an toan, an ninh va thong tin thong thuong trén cac phuong thuc
séng mat dat va vé tinh;

Trién khai cung cap cac dich vu truc canh cap ciu méi trong linh vuc
théng tin vé tinh theo dinh huéng caa T6 chirc hang hai Quéc té;

Trién khai cung cap dich vu giam sat, theo ddi vi tri tu; hang hai dién
tar; dap tng nhu cau théng tin phuc vu quan 1y nha nudce dbi véi phuong

tién hoat dong trén bién;
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Phat trién va cung cip céac dich vu thong tin duy@n hai méi, st dung
cong nghé sd trén bang tan VHF/MF/HF va cong nghé vé tinh bing

rong.

Mot s6 gidi phdp chii yéu:

Xay dung bo sung cac tiéu chuan, quy chuan kg thuat quc gia vé trang
thiét bj théng tin an toan cho tau, thuyén khong tuan theo tiéu chuan
qudc té, quy dinh tai Cong wdéc SOLAS 74/88;

Xay dung 16 trinh chuyén d6i cong nghé sang cdng nghé sé cho cac dai
thong tin duyén hai; chuyén doi trang thiét bi thong tin lién lac dau, cudi
cua tau thuyén, phuong tién hoat dong trén bién, dic biét 12 tau cé;

Ting budc tng dung céng nghé sb cho hé théng cac dai thong tin duyén
hai nham hién dai hoa, ting cuong ning luc cho hé thong thdng tin
duyén hai pht hop véi xu huéng phat trién cua thé gidi;

Ap dung cac tiéu chuan, quy chuan ky thuat trén thé giéi d6i véi he
théng thdng tin nganh hang hai; hoan thién hé thong quy chuan ky thuat
dbi véi hé thdng théng tin duyén hai phd hop véi cac diéu ude qudc té co
lién quan ma Viét Nam la thanh vién;

Tich cuc tham gia cac hoat dong hoi nghi, hoi thao, dao tao cua td chuc
hang hai qudc té va cac t6 chic quc té khac; day manh hoat dong hop
tac trong linh vuc thong tin cap ctu, an toan an ninh, tim kiém, ctu nan
hang hai véi cac nudc trong khu vuc;

Khao sat va hoc tap mé hinh phat trién mang ludi thdng tin duyén hai
ctia cac nudc trén thé gioi. Théng béo to chic hang hai thé gioi IMO vé

viing trach nhiém va hé théng thdng tin tim kiém ciu nan trén bién cua
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Viét Nam. Hién nay, Viét Nam da xac dinh vung trach nhiém va cac
trung tam phéi hop tim kiém cau nan trén bién, tuy nhién con mot sb

ranh giéi van 1a viing chong 1an hozc tuyén bd don phuong hinh 1.3.
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Hinh 1.3 Trung tAm phdi hop tim kiém ctru nan cta Viét Nam [15, 16]
1.3.2 Hé thdng dai thong tin duyén hai Viét Nam

Thong tw GMDSS.1/Circ.18 ngay 01 thang 09 nam 2015 cong bd quy
hoach tdng thé cac dai bo trong hé théng GMDSS cua Viét Nam. S6 nhan
dang MMSI cua cac dai lam nghiép vu hang hai trong hé théng GMDSS Viét

Nam theo cong udc qudc té: 00574 Axxx

- 00: Nhan dang cua dai bo;
- 574: M& nhan dang qudc gia MID;
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- Axx: Ma nhan dang dai bo.

Quy dinh cua Viét Nam, A = 1 — 2 — 3 — 4 biéu thi két ndi véi céc trung
tam phdi hop tim kiém ciu nan hang hai MRCC khu vuc 1 -2 — 3 — 4.

1.3.2.1 Mang dai bo VHF

Cong b trong théng tur GMDSS.1/Circ.18 ctia IMO, quy hoach tong thé
hé théng GMDSS Viét Nam gém 18 dai VHF da hoat dong va co ké hoach
phat trién thém 14 dai VHF tiép theo. Tat ca cac dai by VHF déu dang ky 1a
dai chinh va c6 vung phu song 1a 30 hai ly. Tuy nhién, theo phan tich kinh
nghiém cua cac nude hang hai phat trién, Viét Nam ¢ ving vi do thap nén tap
trung khai thac cac dich vy cua h¢ théng thong tin v¢é tinh INMARSAT va
VISAT nhu Nhat Ban. Mt khac, Viét Nam can phat trién hé théng dai bo phu
song VHF ¢ nhimg noi c6 mat do tau thuyén cao, tuyén ludng giao thong va
cac dao xa bo; khong nén xay dung mang ludi dai bo VHF véi1 muc dich phua

song toan bd ving bién A1 nhu Na Uy vi cac ly do sau:

- Hé théng cac dai ven bién VHF vin con c6 vung bién khéng thé phu
s6ng hoic mot s6 dai bé tri qua gan nhau gay lang phi. Theo quy hoach tong
thé cong bé trong thong tu mdi nhat GMDSS. 1/Circ.18 ngay 01 thang 09 nim
2015, ving bién gitta dai Hai Phong - Thanh Hoéa 1 102.6 hai ly, Thanh Hoa -
Bén Thay 14 108 hai ly, Bén Thuy - Hué la 162 hai ly, Pa Nang - Quy Nhon
la 151.8 hai 1y, ... Trong khi do, viing pha song theo cong b cua tat ca cac
dai VHF déu l1a 30 hai 1y, nhu vay s& c6 khu vuc bién khong dugc phua song.
Truong hop hoan thién quy hoach tong thé theo quyét dinh cua Thu tudng
Chinh phu 269/TTg s& c6 thém dai 14 dai dang lap dit néu duoc dua vao s
dung thi van ton tai ving khong thé phia song VHF. Cu thé khi b6 sung dai
Bach Long Vi, khoang céch truyén séng Hai Phong - Bach Long vi 13 68,7 hai
ly, Thanh Héa - Bach Long Vi 1a 117.4 hai ly. Khoang cach nay van lén hon
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nhiéu so véi ving phu song truc tiép giita hai dai 13 60 hai 1y. Tuong tu,
khoang cach dai Bén Thay - Hué 1a 155 hai ly, khi thém vao giita hai dai Hon
La va Cira Viét thi van con khoang cach dai Hon La - Cua Viét la 79 hai ly.
Khoang cach dai Pa Nang - Quy Nhon 1a 150 hai 1y, c6 thém dai Ly Son va
Dung Quat thi khoang cach dai Ly Son - Quy Nhon van 1a 96 hai ly.

- Xay dung mang ludi dai VHF phu song toan bo ving bién Al thi sb
lugng s& rat 1on. Truong hop ap dung ving Al phu Kin viing bién han ché I,
cach bd hodc noi tra an gan nhit khéng qua 20 hai ly thi khoang cach hinh
hoc gitta 2 dai lién ké vao khoang 45 hai ly. Véi hon 3260 km (1760 hai ly)
duong bo bién, tinh gan dang don gian vé mit hinh hoc, s luong dai can ¢ it
nhat 1a: 1760/45 = 40 dai, chua ké cac dao xa bd. Nhu vay, rat ton kém va
khong phu hop vai diéu kién hoan canh Viét Nam.

- M0t van dé khac can quan tam Ia viéc phu song VHF dé tau chay tuyén
noi dia chi can trang bi dai tau cho ving Al. Tuy nhién, do diéu kién dia ly
cua Viét Nam nén tuyén hang hai noi dia Bac - Nam thuong chay cat thang tir
Hai Phong vao Ly Son - Pa Ning. Tuyén duong nay cé nhiéu doan khong thé
c6 bat ky mot dai bd VHF nao da tim xa dé phu song dugc. Cu thé, truong
hop dan tau tir Hai Phong - Pa Ning theo tuyén duong hang hudng truyén
théng, khu vuc 1an can vi tri s6 (1), toa do: 19°00°0N; 107°10°0E s& c6
khoang cach ngoai tm phu séng cua cac dai VHF gan nhat trong quy hoach
tong thé 1a: Hai Phong/63 hai ly — Bach Long Vi/63 hai ly) - Thanh H6a/69
hai ly. Hoac vi tri s6 (2), toa do: 17°59°0N; 108°18°8E ciing c6 khoang cach
t6i cac dai VHF gan nhat 12 Hon La/66 hai ly — Cira Viét/86 hai Iy (hinh 1.4).
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Hinh 1.4 Khoang cach gitra cac dai bo VHF [62]
1.3.2.2 Mang dai bo HF

Cong bé trong théng tw GMDSS.1/Circ.18, Viét Nam hién c6 3 dai bo
HF dang hoat dong lién tuc 24/24 véi muc dich truc canh ciru nan va an toan,
két ndi voi mang vién thong qudc gia, quoc té. Pai Hai Phong truc canh cap
ctru DSC trén cac bang tan HF 4 — 6 — 8 — 12 - 16 MHz va duoc két ndi véi
Hai Phong MRCC. Pai Pa Ning tryc canh DSC trén hai bang tan 6 - 8 MHz
va két ndi véi Pa Nang MRCC. Pai H6 Chi Minh chi tryc canh DSC duy nhét
trén dai tn s6 8MHz va két ndi voi Viing Tau MRCC.

Vé mit k¥ thuat, chi cAn duy nhat dai HF Pa Néng 1a c6 thé phi song

ving bién A3 cia Viét Nam. Tuy nhién, do dic diém lich sir va ving dia 1y,
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nén tap trung sir dung 02 dai HF tai Thanh phd H6 Chi Minh va Hai Phong dé

dam bao thong tin hang hai mot cach t6t nhat.
1.3.2.3 Mang dai bo MF

Viét Nam c6 ké hoach phat trién hé théng dai MF phu toan bd ving bién
A2 [15]. Cong bd trong thong tw GMDSS.1/Circ.18, hé théng dai bo MF cua
Viét nam gém 13 dai dang hoat dong. Tt ca cac dai MF déu ding ky 1a dai
chinh va c6 ving phu 1a 200 hai 1y (bang 1.2). Tuy nhién do diéu kién dia 1y,
kinh té va ké thira lich stt nén mang dai MF tdn tai mot sd van dé can nghién
ctru dé c6 thé phat trién hoan thién hon theo dinh huéng dén nam 2030 trong
quyét dinh s6 1054/QD-TTg [15, 16].

Viéc b6 tri cac dai chua that hop 1y, nhiéu khu vuc cac dai qua gan nhau.
Vi du nhu khoang cach tir dai Hai Phong dén dai Mong Cai 1a 77 hai 1y, dat
bbn dai bd MF nén khoang cach giira cac dai rat ngin, chi tir 19 + 45 hai ly.
Ving phi ciia cac dai ndy chong lan nhau giy lang phi. Nhu vay, can c6 su

Ira chon va phan b mang dai bd MF hop 1y hon.

Théng tin trong thong tw GMDSS.1/Circ.18, ving pht cia cac dai déu 1a
200 hai Iy. Van dé nay ciing can nghién ctru thém vi theo tiéu chuan cia IMO
va hudng dan cta ITU thi cu ly pha song MF cua dai bo 1a R, phu thudc vao
nhiéu yéu té nén chic chin cac dai bd MF khac nhau sé& tinh toan dugc gia tri
ban kinh R kh&c nhau. Viéc tinh toan cu ly phu séng cho cac dai bo MF cua
Viét Nam cho gia tri rat khac nhau tuy thudc vao yéu cau thyuc té nhu d3 duoc

cong bo trong cac tai lidu tham khao [20, 25] va ¢ ng trinh [CT3, CT4].
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Bang 1. 2 Hé théng dai bd MF cua Viét Nam [61]

TT Tén dai Manhan Vi tri culy Tinh trang
dang DD (hai ly)
1 | Méng Cai 005741010 | 21°31'38N 107°58'19E 200 | Hoat dong
2 | Cira Ong 005741020 | 21°01'12N 107°24'01E 200 | Hoat dong
3 | Hon Gai 005741030 | 20°57'15N 107°04'22E 200 | Hoat dong
4 | HaiPhong | 005741040 @ 20°50'55N 106°41'19E 200 | Hoat dong
5 BénThuy | 005741070 | 18°30'57N 105°42°21E 200 | Hoat dong
6 | Hué 005742020 | 16°32'38N 107°38'24E 200 | Hoat dong
7 | baNing 005742030 | 16°03'32N 108°12'32E 200 | Hoat dong
8 PhaYeén 005742070 | 12°53'40N 109°27'12E 200 | Hoat dong
9 | NhaTrang | 005742080 | 12°16'00N 109°10'00E 200 | Hoat dong
10 | H Chi Minh | 005743030 | 10°23'32N 107°08'57E 200 | Hoat dong
11 | Viing Tau 005743020 | 10°20'72N 107°05'67E 200 | Hoat dong
12 | Kién Giang | 005743080 | 09°22'00N 104°26'00E 200 | Hoat dong
13 | Ca Mau 005743070 | 09°12'01IN 105°10'48E 200 | Hoat dong
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Tinh toan &p dung cho dai Hai Phong vé6i yéu cau ha t6i muc thap nhat
theo tiéu chudn ctia nghi quyét IMO — 801(19), ban kinh ving phu tinh toan
dugc 1a R = 174 hai Iy [CT3]. Trong trudng hop ndy, co thé xay ra kha ning,
tau chi trang bi may thu phat MF s& khong thé lién lac ctru nan bang thong tin
thoai mic dii ndm trong ving phu ciia dai Hai Phong khi & khoang cach tir
174 + 200 hai ly. Mat khac, cling chua c¢6 tai liéu nao cong bd co s& khoa hoc
ctia viéc cong nhan ban kinh ving phi cia cac dai bo MF déu 1a 200 hai 1y.
Trong khi d6, bén kinh gidi han 12 mot yéu té co ban quyét dinh sb lugng dai

can thiét dé pha séng ving bién A2.

Thong tin lién lac trén bién, ngoai hé théng thong tin cho tau thuyén theo
tiéu chuan GMDSS, con c6 hé théng thong tin phuc vu cho cac tau khong
thudc ddi twong yéu cau bat budc theo GMDSS. Giai doan hién tai, thong tin
lién lac phuc vu d6i tau tau ca va dic biét 1a doi tau sdng cap VR - S1 nang
cap 1én thanh tau VR - SB chay tuyén vén tai ven bién dang dugc Chinh phu
quan tdm dau tu phat trién [8, 9, 10]. Do vay, can xac dinh ving thong tin
bién A2 mdt cach tot nhat dé co thé két hop t6 chic cung cap cac loai hinh
thong tin hiru ich cho d6i tau khong theo chuan none - GMDSS. Hudng phat
trién nay cho phép sir dung co s ha ting sin co ctia hé thong GMDSS. Hon
nita, viéc nghién ctru bo sung hoac xay dung mot hé théng méi cho loai ddi

tugng nay déu gay ra ton kém va khong hiéu qua.

Quan diém phat trién hé thong GMDSS cua Viét Nam rat toan dién, co
tinh lich sir, khong chi cung cip dich vu thong tin nganh hang hai ma con
cung cap dich vu thong tin phat trién kinh té bién dao; nhiém vu quéc phong,
an ninh, giit vitng chii quyén [15]. Cung voi hudng khai thac triét dé cac dich
vu thong tin vé tinh trong thong tin hang hai, can c6 ké hoach phat trién hop
Iy hé théng cac dai thong tin duyén hai st dung phuong thirc théng tin song

mit dat. Viét Nam khong can quan tim dén cung cap dich vu thong tin cho
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ving bién A4. Hé thong dai bd HF cung cap dich vu thong tin két hop véi
INMARSAT cho viing bién A3 chi can duy tri hoat dong ctia dai Hai Phong
va dai H5 Chi Minh. Hé théng cac dai bo VHF truc canh viung bién A1 hién
nay la mgt quy hoach hop 1y, v6i ¥ nghia dam bdo thong tin cho cac vung
bién c6 mat do tau thuyén cao, cang bién, ludng lach va dao 16n. Hé théng dai
bo MF Viét Nam pha ving bién A2 theo quy hoach giai doan trudc nam 2010

c6 1& can dugc phan bé mot cach hop 1y hon.

Trén co s& phap 1y va két qua phan tich danh gi4 mang dai bo trong hé
théng GMDSS Viét Nam, hudng phat trién quy hoach chil yéu tap trung vao
ving bién A2. Van @& quy hoach mang dai bd MF can c6 day du co sd khoa
hoc va phu hop vdi dinh huéng cua Chinh pha. Gidi phép quy hoach, quy
hoach t8i wu can dugce xem xét va ¢6 19 trinh thuc hién. Trong do, do tinh lich
str nén can tinh dén viéc st dung co sé ha ting sin c6. Phan tich rat kinh
nghiém quy hoach hé thong ciia Na Uy va Nhat Ban cho thay, Viét Nam can
tap trung phat trién quy hoach t6i vu mang dai bd MF phu hop diéu kién thuc
té, tuan thu cac tiéu chuan qudc té va cdp nhat cac thong tin cong bd trong
thong tu hang nam GMDSS.1/Circ. ctia IMO. Nhu vay, sé co diéu kién tap
trung nang cap cac dai trong quy hoach, phan co s& ha ting con lai s& hoat
dong theo tiéu chuan qubc gia va thiét ké tro thanh dai du phong cia hé
théng.

1.4  Kétluan chuong 1

Chuong 1 da trinh bay nhiing khai niém co ban nhat vé hé thong théng
tin citu nan va an toan hang hai toan cau. Trong d6 cha trong dé cap toi chic
nang thong tin va cac hé thong thanh phan GMDSS. Ciing trong chuong nay,
van dé& vé quy hoach hé thdng GMDSS di duoc dé cap. Bé dua ra cac giai
phap quy hoach téng thé cho hé théng GMDSS néi chung va hé théng
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GMDSS Viét Nam ndi riéng, nhiing van dé nhu: dic diém ving bién Viét
Nam, thyc trang hé théng GMDSS Viét Nam dic biét 1a cac hé thong dai bo
(VHF, MF, HF) d4 dugc nghién ctu mot cach chi tiét. Khi quy hoach mang
ludi dai bd MF, thong tin mat dat ving bién A2 dugce xem 13 co sé nén tang
cho céac giai phap quy hoach. Phuong phap tinh todn ban kinh gidi han ving
bién A2 cho dai bo MF d3 duoc t6 chitc IMO quy dinh tiéu chuan ap dung va
Lién minh vién thong qudc t& ITU dua ra cic khuyén nghi huéng din thuc
hién cu thé. Tuy nhién, viéc tinh toan hién nay van con thu cong va roi rac,
mic du co s dung hai phan mém NOISEDAT [72] va GRWAVE [63] do
ITU dé xuét. Trong chuong tiép theo, nghién ctru sinh tip trung nghién ctru
xay dung mot phan mém tich hop két qua tinh toan thii cong va sir dung céc
phan mém do ITU dé xuit dé xac dinh cu ly ving bién A2. Xay dung co s
dir liéu chung cho cic dai bo, tir két qua d6 co thé dua ra cac giai phap quy

hoach, quy hoach t6i vu mang dai bd MF trong hé thong GMDSS Viét Nam.
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CHUONG 2. XAY DUNG BQ CO SO DU LIEU CAC PAI BO MF

Thong tin lién lac trong hang hai duoc thyc hién bang hai phuong thirc 13
thong tin vé tinh va thong tin mat dat. Thong tin mat dat st dung cac dai tan
s6 VHF, MF va HF. Thong tin mat dat truyén lan song dién tir theo hai
phuong thtrc co ban 1a truyén lan bang song dit va truyén lan bang song troi.
Truyén lan bang song dat img dung nguyén 1y nhifu xa trén bé mat trai dat va
truyén thang. Truyén lan séng troi 1a phuong phap truyén lan bang song phan
xa tir ting dién ly. Song vo tuyén trong thong tin mat dat lan truyén qua hai
vung dém co ban la mat dat va mat bién. Cac thong s6 dién cua ca hai loai

mit dém noi trén déu co sy bién d6i phirc tap trong thuc té.

Khi nghién ctru dic diém truyén lan ciia song dat, thong thudng cc diéu
kién thuc ctia méi truong truyén song s& duogc 1y tudng hoa. Doi voi mat dat,
mot s gia thiét duoc dit ra 1a thay thé mat dat 16i 1dm bang mat dat bang
phang c6 hang s6 dién méi va do dan dién tuong duong, boé qua su bién dbi
lién tuc cua chat dat trén dudng truyén lan, bé qua sy bién doi ctua chat dat
theo chiéu sdu, coi mit dat 1a dong nhét voi cac thong sb dién gay ton hao
tuong duong mat dat thuc trén timg vung dém. Trong hang hai, dai bd MF
thuong dit gan bo bién nén mé hinh dudng truyén voi viing chinh 13 mit bién,
duoc coi 1a bang phang va ¢ hing s6 dién moi “ € ° va dién dan suat * ¢’
khéng doi [1, 6].

2.1 Tiéu chuan thiét lap vung thong tin bién A2

Ving bién A2 1a ving bién nam ngoai ving Al VA nam trong vong tron
cd ban kinh R, tdm 1a vi tri dat ang-ten thu cua dai bo. Ban kinh R duogc xac
dinh cho mdi dai bo dua trén cac khuyén nghi ITU - R P.368-9 [67] va ITU -
R P.372-11 [70] cho thdng tin lién lac thoai don bién J3E véi cac diéu kién
tiéu chuan trong bang 2.1[54]:
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Bdng 2. 1 Biéu kién tinh ban kinh ving phti R cho dai bd MF [54]

Tan s6 2182 kHz

Bang thong 3 kHz

Phuong thirc truyén song Song dat

Cong suét phat dai tau 60W

Hiéu suét anten dai tau 25%

S/N (RF) 9dB (voice)

Cong suat khai thac 8dB (dudi cong suat dinh)
Do du trit pha-dinh 3dB

Thoi gian trong ngay *

Mua *

(*) Can xdc dinh khodng thoi gian va mia phit hop véi khu viee dia Iy
dya trén mirc d tap am. Cy ly théng tin ving bién A2 cdn phdi dwoc tham

dinh bc%ng viéc do dac cuwong do dién truong thuc té.

Ving bién A2 phai duoc truc canh song trung trén tan sd bao dong ciru
nan va sb luong dai bd MF dam bao phi toan bo viing bién ven bd. Co so tinh
toan cy ly ving bién A2 trong vin dé quy hoach hé théng GMDSS can tuan
thu tiéu chuan IMO, khuyén nghi ctia ITU va phu hop véi diéu kién thyc té
cua Viét Nam.

2.2 Phwong phap tinh ban kinh vung phu R cho dai bo MF
2.2.1 Bic diém truyén song MF

Song vo tuyén dién tan sé 300kHz + 3MHz thudc dai song trung, thudng

dugc tmg dung trong thong tin thoai. N6 c6 thé truyén lan bang séng dit va
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song troi. Thuc té, cu ly truyén lan song trung bang song dat thuong khong
vugt qua 700 km, véi cy ly 16n hon phai thyc hién truyén song bang phan xa

qua tang dién ly.

Ban ngay, 16p D cia tang dién ly xuat hién c6 mat d6 dién tr nho nén
song s& truyén qua va bi hap thu. Nhu vay, truyén lan séng trung vao ban
ngay chi c6 hiéu qua dbi véi song dat. Ban dém, 16p E cua ting dién ly c6 mat
d6 dién tir tot nén soéng trung cé thé lan truyén bang phan xa trén 16p E. Su
truyén lan cia song trung vao ban dém c6 thé thyuc hién bang ca séng dat 13n
song troi. Tuy nhién, do su giao thoa gita song troi véi song dat hodc song
troi v6i song troi tai diém thu gay nén hién tugng thang giang tin hiéu hay con
goi 1a hién tuong pha-dinh cta song trung [1, 18, 64].

Do céc dic diém néu trén, tiéu chuan thiét 1ap ving bién A2 duoc IMO
quy dinh ap dung cho phuong thirc truyén song 1a song dat véi va do du trix
pha-dinh la 3dB (bang 2.1).

2.2.2 Co so ly thuyét tinh toan cu ly viing bién A2

Theo quy dinh trong diéu 1V/2.13 - SOLAS 74/88 va phu chuong 3 —
nghi quyét A.801 (19) cua IMO, ban kinh ving phi R caa dai bo MF phu
thudc vao nhiéu tham sd:

R=f(P, h, hy,o, &, Eg).
Voi:

P: Vi tri dai bo.

h; : 36 cao anten dai tau.

h, : d6 cao anten dai bo.

¢’ hang sé dién méi twong d6i cua mit bién.

o: d0 dan dién cta mat bién.
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Eg: cuong d6 truong tin hiéu twong duong.

Cac tham sb P, h, h,, o, €' ¢6 thé xac dinh duya trén cac két qua khao sat.
Riéng cudng do truong tin hiéu trong duong Eg can tinh toan theo cac diéu
kién cua nghi quyét A.801 va khuyén nghi ITU-R M.1467—1 vdi cac budc cu
thé nhu sau:

Buwoc 1: Tinh cuong do truong tap am Ey

Khuyén nghi ITU-R P.372-12 1a phién ban duoc ITU phé chuan vao
thang 07 nam 2015 cung cap s6 liéu vé tap 4m ngoai anh hudng toi may thu.
Tap am 1a nhiing tin hiéu khong mong mudn hoic khong can thiét trong hé
théng théng tin, n6 ludn 1a yéu td han ché hiéu qua thong tin. Co nhiéu ngudn
tap am, ngoai ngué)n tap am ndi bd cua hé théng thong tin, cac nguén tap am

bén ngoai co thé ké dén 1a [70]:

- Tap am khi quyén: birc xa tir cac qua trinh phong dién trong khi quyén
- Tap am vii tru: bic Xa tir c&c nguon séng vo tuyén tir cac thién thé

- Tap &m nhan tao: bic Xa tir cac may dién, thiét bi dién - dién ta, ...

- Tap am do brc xa tir dat va céc cau tric trong tam hoat dong cua anten

- Tap am do phat xa tir khi va hoi nuéc trong khi quyén.

Hé sb tap am F ddi véi mot may thu 1a mot gid tri tong hop cua nhiéu
ngudn tap Am dau vao. Ca tap am noi bd va tap 4m bén ngoai déu phai duoc
xem xét. Hé sb tap am F cua hé théng duoc tinh nhu sau:

F=f +(f. -+ (f,-D+I.1(f -2 (2.1)
Trong do:

£,: hé s tap am ngoai tinh theo cong thic:

n (2.2)
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F. — hé s tap am ngodi tinh bang dB : F, =10.log f, | dB
P, : cONg suat tap &m nhan tir mot ang - ten khdng tén hao twong dwong;
k : hang sb Bolzman k =1,38.10% J/K;
t, : nhiét do chuan (°K) = 290K
b : dai thong cua hé théng (Hz);
I : hé sb ton hao anten;
l;: hé sb ton hao dudng truyén:
f.: hé sb tap am cua may thu;
F, — hé s6 tap &m ciia may thu tinh bang dB: E. = 10logf. (dB)
f.: Hé s6 tap am tuong tng Vi ton hao anten:
fo=1+L-D(5) (23)
f.: He sb tap am twong duwong véi ton hao duong truyén
fo=1+ W=D (F) (24)
Trong do:
T, : nhiét do anten va mat dat gan anten (°K);
T, : nhiét d6 duong truyén (°K);
Néu T, = T, = T, thi phuong trinh (2.1) c¢6 dang:
F=f -1+f f f, (2.5)
Phuong trinh (2.2) viét thanh :
P.=F,+B-204 dBW (2.6)
Trong do:
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P, = 10log p, la cong suét hién co tinh bang W;

B =10logh va —204 = 10log k Ty .

Dbi v6i mot ang-ten don cuc ngan (h<<i) dit thang dung trén mat dat
phang, gia tri trung binh cudng do trudng tap &m duoc tinh nhu sau [2, 19,
67]:

En =F.+ 20 logfyy, +B—-955 , dB(uV/m) (2.7)
Trong do:
En : cuong do truong tap am vai dai thong b = 3000Hz , dB(uV/m).
fvinz - tan s6 trung tm (fun, = 2,182MH2);
Thay vao (2.7):
En =F,+ 20 log(2,182) + 10 log(3000) — 95,5
=F,+6,78+34,77-955=F,-53,95 ,dB(uVv/m) (2.8)

Gidi han trén cua hé sé tap am ngoai F, twong ung véi thoi gian yéu cau
12 90% hodc 95% dugc xac dinh theo cong thac sau [47]:

F, = Fam + +/DZ + D2 (2.9)

Trong do:

Fam: hé so tap &m trung binh,
. D, : @6 bién thién tin hiéu do pha-dinh (duy trir suy giam tin hiéu vé
dém);
Dy : bién d6 gia tang tap am so v&i mac trung binh;
Ving bién A2 trong GMDSS dugc xac dinh theo cy ly pha song thdng
tin thoai tan s6 MF. Cuy ly nay phu thudc vao cong suat dai phat, ton hao
duong truyén va tap &m. Tuy nhién, hé thong phai dam bao tin hiéu lan at tap

am trong khoang thoi gian tiéu chuan dugc goi 1a mirc d6 san sang, tinh theo
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phan tram. Mtrc d sén sang dugc xac dinh theo thoi gian tin hiéu 1an &t tap

am nhu minh hoa trong hinh 2.1 .

. . /-'-'—‘--\ ,.--'""—“‘-u\
ol \/ \ |
Ds
Tin hiéu trung binh ! | I

Thang mang
tin hiéu dém

30% thon gian

Tap dm

t N,
i wﬁu\ ﬂﬁ\;

Hinh 2.1 Quan h¢ gitra cuong d6 tin hi¢u va tap am theo thoi gian [65]

Buwoc 2: Xac dinh cuong do truong tin hiéu tuong duong Eg

Cuong dd truong tin hiéu twong duong théa man cac diéu kién cua nghi
quyét A.801 va phi hop véi khuyén nghi ITU-R P. 368-9 duoc tinh nhu sau:

Eec=Es— Dg (2.10)
Trong do:

- Eg : cuong do truong tin hiéu twong duong dé tinh theo GRWWAVE;
- Es : cuong d0 truong tin hiéu (Es = En + Dsy);
- En :cudng do truong tap am;
- Dgn: ty $6 tin hiéu trén tap &m (Dsy = 9dB);
- Dg : hé s6 diéu chinh céng suat dé tinh theo GRWAVE (Dg = Dg; +

De¢2);
- Dgi: d0 Ui cOng suat so véi cong suat gia dinh 1kW
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Do = 10l0g(0.06 x 25%) = - 18,24dB
- Dgg: d6 lui cong suat dinh (Dg, = - 8dB)

Thay cac sb liéu trén vao cong thtc (2.10) tinh duoc:
Ec=Es—Dg =En+ Dsy + Dg1 + De2
=F,—5395+9+18,24+8
=F,—- 18,71 ,dB (2.11)

Trudng hop xac dinh gié tri 16n nhat hé s6 tap am F caa hé théng, vai do
san sang yéu cau 1a 95% , tinh theo hé sé tap &m 16n nhat nén bién do gia ting
tap &m so v4i muc trung binh duoc du tinh theo thoi gian yéu cau D, = D, +
3dB (D, 1a do léch 16n nhat so véi tap &m trung binh), hé s6 tap &m ngoai tinh
nhu sau [65]:

Fo = Fam ++/D? + D2 = F,, ++/(Dy + 3dB)2 + (3dB)? (2.12)
Trudng hop téng quét, xac dinh gia tri trung binh hé sé tap am F cua hé
théng, voi mac sin sang yéu cau la 50%, tinh theo hé sé tap am trung binh
nén bién do gia tang tap &m so v&i muc trung binh Dy = 0, d6 thang giang tin
hiéu vao ban dém 1a Ds = 3dB, hé s6 tap am ngoai duoc tinh:
Fa=Fam + Ds (2.13)
- D, : d6 bién thién gia ting tap &m so v&i muc trung binh;
- Ds=3dB: trong khoang thoi gian ban dém (2000 + 2400 + 08.00);
- Ds = 0: trong khoang thoi gian ban ngay (0800 + 1200 + 2000);
Béan kinh R c6 thé tinh theo cuong do trudng yéu cau bang d6 thi hoic
phan mém GRWAVE trong khuyén nghi ITU-R P.368-9.

2.2.3 Phuong phap tinh ban kinh vung phu R cua dai bo MF
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Trén co so 1y thuyét dd xay dung, phuong phap tinh béan kinh R duoc

tién hanh theo trinh ty nhu sau:
- Xac dinh hé sb tap am Fabﬁng dd thi hoac phﬁn mém NOISEDAT;
- Tinh todn cuong do truong twong duong Eg voi thoi gian yéu cau 50% ;
- Xéc dinh ban kinh R bang d6 thi hodc phin mém GRWAVE;
2.2.3.1 Xac dinh cuong do truong tin hiéu twong duwong Eg

Xac dinh hé s6 tap am vo tuyén bang cach tra do thi sai sé 16n. Do vay,
khuyén nghi ITU-R P.372-12 cung cap phan mém NOISEDAT gip viéc tinh
toan thuan loi va chinh xac hon.

Phan mém NOISEDATE la trinh ung dung dé tinh tap am khi quyén, tap
Am nhan tao, tap 4m vil try Va gia tri tap &m tong hop véi cac dic tinh va co
so dir liéu trong khuyén nghi ITU-R P.372-12. Khi chay chuong trinh, phan
mém tu sinh ra cac tép ghi sb liéu dau ra 1a NOIS.LST va NOISBW.OUT.
dung dé tinh toan hé s tap am khi quyén Fa [68].
Truong hop ap dung:

Str dung phan mém NOISEDAT xac dinh hé sb tap 4m ngoai Fa cho dai

thong tin duyén hai Da Nang voi cac d6i s6 dau vao nhu sau:

- Vi tri : 16°04°0N, 108°13°0E
- Tansé : 2182 kHz

- Thoi gian : Ca nam

- Ving tap &m : rural (ving dong bang)

Phan mém NOISEDAT cho phép tinh toan cudng do tap am vo tuyén tai
mét vi tri dia ly bat ky trén trai d¢at. Nhap dit liéu dau vao, chay chuong trinh
cho két dudi dang file NOISEDAT.LST (bang 2.2).
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Bang 2.2 Két xuat NOISEDAT cho vi tri dai Pa Nang

LAT = 16.04N, LONG =108.13 E, DA NANG
FMHZ =2.182, RURAL NOISE
- - MEDIAN NOISE VALUES, FA(DB) - - STATISTICAL VALUES IN DB
OVERALL NOISE
TIME BLOCK ATMO GAL MANMADE OVERALL DL DU SL SM
Winter

0000-0400 728 442 57.8 73.1 73 92 23 36
0400-0800 68.7 44.2 57.8 69.0 105 119 33 35
0800-1200 36.4 44.2 57.8 57.9 59 97 15 52
1200-1600 40.6 44.2 57.8 58.0 58 96 15 52
1600-2000 66.8 44.2 57.8 67.3 105 122 36 4.0
2000-2400 73.9 442 57.8 74.1 75 95 25 43
Spring

0000-0400 817 442 57.8 81.7 87 91 26 35
0400-0800 70.1 442 57.8 70.2 127 140 3.2 3.8
0800-1200 489 44.2 57.8 59.3 56 94 16 39
1200-1600 57.0 442 57.8 58.0 98 151 6.6 6.8
1600-2000 744 442 57.8 74.4 139 164 43 3.8
2000-2400 829 442 57.8 82.9 78 81 23 37
Summer

0000-0400 795 442 57.8 79.6 84 84 26 49
0400-0800 69.0 44.2 57.8 69.2 125 140 39 51
0800-1200 498 442 57.8 56.6 6.1 122 31 7.3
1200-1600 629 442 57.8 62.9 135 17.7 58 7.9
1600-2000 729 442 57.8 72.9 146 159 44 48
2000-2400 78.4 442 57.8 78.5 64 66 17 45
Autumn

0000-0400 795 442 57.8 79.5 87 91 23 3.2
0400-0800 69.5 44.2 57.8 69.6 126 13.7 3.1 3.9

SuU

2.6
2.7
15
15
2.9
2.8

2.3
3.7
15
6.5
4.7
2.3

2.4
3.8
3.8
6.4
4.8
2.0

2.3
3.5

47




0800-1200 50.6 44.2 57.8 59.2 54 100 18 40 1.7
1200-1600 55.9 442 57.8 58.1 76 135 46 59 438
1600-2000 740 442 57.8 74.0 129 146 35 3.7 37
2000-2400 815 442 57.8 81.5 76 83 22 37 23

Trong do -

- TIME BLOCK : Khoi thoi gian ;

- ATMO : Gid tri trung binh tap &m khi quyén ;

- GAL : Gia tri trung binh tap am vii tru ;

- MAN-MADE : Gia tri trung binh tap @m nhéan tao ;

- OVEALL (Faw)  :Fan Giatrj trung binh hé s tap &m ngoai ;

- DL (D) - Gia tri giang so vai gia tri trung binh ;

- DU(D) . Gia tri thang so vai gia tri trung binh ;

- SL(~D) : Gia tri d6 léch chuén cua Dy;

- SM (& Fam) : Gia tri do léch chuan cta Fan,

- SU(-Dy) : Gi4 tri do léch chuan cua D,

Tir s6 lidu két xuat NOISEDAT trong bang 2.2, cac hé sb tap 4m vo
tuyén cho dai Pa Nang duogc thé hién trong bang 2.3.

Trén co s& sO liéu bang 2.3, x4ac dinh dugc hé so6 tap am ngoai vdi thot

gian yéu cau 50%, thing giang tin hiéu 3dB vao ban dém la F,= 72,9dB.

Gia tri cuong do truong tin hi¢u twong duong tinh theo cong thuc 2.11

duogc két qua nhu sau:

Ec =F,—18,17dB = 72,9 — 18,17 = 54,73dB (2.14)
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Bdng 2.3 Heé s6 tap am v tuyén tai vi tri dai Ba Nang

H¢ so tap am

Mua | Thoi gian -
Khi quyén | Viitru | Nhantao | Trung binh | Ngoai
0000-0400 72.8 44.2 57.8 73.1 76.1
0400-0800 68.7 44.2 57.8 69.0 72.0
% 0800-1200 36.4 44.2 57.8 57.9 57.9
é 1200-1600 40.6 44.2 57.8 58.0 58.0
1600-2000 66.8 44.2 57.8 67.3 67.3
2000-2400 73.9 44.2 57.8 74.1 77.1
0000-0400 81.7 44.2 57.8 81.7 84.7
0400-0800 70.1 44.2 57.8 70.2 73.2
:% 0800-1200 48.9 44.2 57.8 59.3 59.3
é 1200-1600 57.0 44.2 57.8 58.0 58.0
1600-2000 74.4 44.2 57.8 74.4 74.4
2000-2400 82.9 44.2 57.8 82.9 85.9
0000-0400 79.5 44.2 57.8 79.6 82.6
0400-0800 69.0 44.2 57.8 69.2 72.2
£ | 0800-1200 49.8 44.2 57.8 56.6 56.6
é 1200-1600 62.9 44.2 57.8 62.9 62.9
1600-2000 72.9 44.2 57.8 72.9 72.9
2000-2400 78.4 44.2 57.8 78.5 81.5
’%E 0000-0400 79.5 44.2 57.8 79.5 82.5
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0400-0800 69.5 44.2 57.8 69.6 72.6
0800-1200 50.6 44.2 57.8 59.2 59.2
1200-1600 55.9 44.2 57.8 58.1 58.1
1600-2000 74.0 44.2 57.8 74.0 74.0
2000-2400 81.5 44.2 57.8 81.5 84.5

2.2.3.2 Xac dinh ban kinh R

Cuong d6 truong tin hiéu twong duong t6i thiéu tinh toan nhu trén thoa
man tiéu chuan cta IMO, dam bao va lan 4t cuong d6 truong tap am trén 50%
thoi gian trong viing A2 theo khuyén nghi ITU-R M.1467-1. Bé xac dinh béan
kinh R, khuyén nghi ITU-R P.368-9 dua ra phuong phap xac dinh mdi quan
hé giita cuong do truong tin hiéu va khoang cach trong phuong thirc truyén
lan song dat dai tan tr 10kHz dén 30MHz trén miat dém c6 do dan dién va
hang sb dién méi khac nhau. Khuyén nghi giéi thiéu phan mém tinh toan ban

kinh R theo cuong do truong twong duong Eg .

Phan mém GRWAVE 14 trinh Gng dung dé tinh toan cudng do trudng
song dat ¢ dai tan 10kHz dén 30MHz. G6i phan mém GRWAVE c¢6 3 tép:
Chuong trinh chinh GRWAVE.EXE, chuong trinh nguén GRWAVE.FOR va
hudng dan str dung GRWUSR.MAN [63]. Sé liéu déu vao nhu sau:

- IDEBUG: tham s6 diéu khién thu tuc xuat dit liéu ra,

- ANS: d6 khuc xa cta tang doi luu, mic dinh 1a 315,

- HSCALE: 14 @6 cao cua tang ddi luu, mic dinh 12 7.35 km,

- IPOLRN: ma phan cuc (1- phan cyc thang diing, 2 - phan cuc ngang),
- FREQ: tan s phat, don vi tinh 1a MHz,

- EPSLON: hang sé dién méi twong ddi cuia chat dat (&),

- SIGMA: dién dan xuat caa chat dat (o),
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- DMIN: cu ly tinh todn nho nhét,

- DMAX: cu ly tinh toan 16n nhat,

- DSTEP: budc tinh khoang céch,

- LOGIN: la tham sé tu dong diéu khién budc tinh toén,

- JHT: Ia tham sé twong quan gitta ¢ cao anten phat va anten thu,
- HRR: la day sé liéu do cao anten thu,

- TT: 12 day sé liéu do cao anten phét,

Truong hop ap dung :

X4c dinh ban kinh viing phu R cho dai Pa Nang theo huéng dan trong
khuyén nghi ITU-R P.368 - 9 [67].

Gia str mat dém khu vuyc truyén séng dai Pa Nang 1a nuéc bién dong
nhat. Theo s6 liéu khao séat , chat luong thay hoéa ving nuéc ven bién Pa
Ning c6 d6 man trung binh véi cac thong so dién 1a ¢ = 55/m, £'=70 [1,
18]. Ban kinh R ¢6 thé xac dinh bang phan mém GRWAVE véi cac tham sd
dau vao:

JHT 3

HRR 10 50
HTT 10 50
IPOLRN 1
FREQ 2.182
EPSLON 70
SIGMAS
DMIN 200

DMAX 400
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DSTEP 10
GO
Phan mém GRWAVE tinh toan cho két qud:
*Fxkxxk GRWAVE (RELEASE 2 AT 23/10/1985 )******._
*xxxE*X COPYRIGHT (C) GEC PLC 1985 *#*****.
CCIR Personal Computer Version 1989 Study group 5 IWP5/1
GRWAVE COMPUTERS FIELD STRENGTH — VARIATIONS
FOR A HOMOGENEOUS CURVED WITH EXPONENTIALLY
DECREASING REFRACTIVE INDEX
ATMOSPHERIC CONSTANTS
REFACTIVITY = 315.00 (N- UNITS)
SCALE HEIGH = 7.350 KM
GROUND CONSTANTS
RELATIVE PERMITIVITY = 70.000
CONDUCTIVITY = 5.0000D +00 SIEMENS/METRE
VERTICAL POLARISATION
MINIMUM DISTANCE =300 KILOMETRES
MAXIMUM DISTANCE =500 KILOMETRES
DSTEP =10 KILOMETRES
FREQUENCY =2.182 MHZ
TRANSMITTER HEIGH = 10.0 METRES

RECIEVER HEIGH = 50.0 METRES
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Bang 2.4 1a két xuét tir két qua chay phan mém GRWAVE thé hién méi
quan hé gitra cuong do truong va khoang cach tuong wng tir vi tri ang-ten

phat tgi may thu.

Cuong d6 truong twong duong tinh theo cong thac 2.14 1a Eg = 54,73dB.
Déi chiéu va noi suy vai sb liéu trong bang 2.4, ban kinh ving phu R cuaa dai
MF Da Ning tinh toan theo ly thuyét 1a: R = 261 Km = 141 Hai ly.

Bdng 2.4 Quan hé cudng do trudng va khoang cach dai Pa Ning

KHOANG CACH (Km) | CUONG PO TRUONG / dB (UV/M)
200 59.04
210 58.3
220 57.58
230 56.86
240 56.16
250 55.47
260 54.78
270 54.11
280 53.44
290 52.78
300 52.12
310 51.47
320 50.83
330 50.19
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340 49.55
350 48.92
360 48.29
370 47.67
380 47.04
390 46.43
400 45.81

2.2.3.3 Phan mém tinh ban kinh R

Phuong phap tinh toan ban kinh ving pha R cho dai by MF nhu da dé
cip trén con thu cong va rdi rac. Bé khic phuc cac han ché nay, nghién ctru
sinh tap trung nghién ciru xdy dung mot phan mém xac dinh ban kinh R, tich

hop két qua tinh toan thi cong va sir dung cac cong cu do ITU gidi thiéu.

Thuét toan tinh ban kinh R dugc dé xuét nhu hinh 2.2.
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Nhap vi tri dai bo
) ITU-R P.372-12
I NOISEDAT
Tinh EN
) IMO-A,801(19)
v ITU-R M.1467-1
Tinh EG
< ITU-R P.368-9
v GRWAVE
Tinh ban kinh R

\4

KET THUC

Hinh 2.2 Luu db thuét toan tinh ban kinh R
Cdc budc tién hanh nhir sau:
Budc 1: Nhap thong tin vi tri dai bo ;
Budc 2: Tinh cuong d6 tap am Ey ;
Budc 3: Tinh cuong do tin hiéu yéu cau Eg ;
Buoc 4: Tinh ban kinh R .

Trén co s& thudt todn da dé xuat, dong thoi nham xay dung mot phan
mém mang tinh tong quat, c6 kha nang m¢ va bao gom nhiéu phan hé, cac mo

dun chinh ctia phan mém duoc thiét ké:
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M6 dun Hé théng: cho phép Quan tri ngudi ding, Cap nhat danh muc
Tinh, Thanh phd,... Sao luu dit liéu du phong, phuc hdi khi gap su cd.
Mo dun Co s dir liéu: cho phép B6 sung dai méi vao hé thong GMDSS,
Cap nhat co so dit liéu cac dai trong hé, Tra ciu tham sb dai, Tinh toan
cu ly ving phi cua dai va Két xuat dit liéu dai, hé thong cac dai trong
GMDSS

Mo dun Thao tac trén ban d6: cho phép B sung truc tiép dai vao hai d6
bang viéc nhap théng tin vi tri dai, Hién thi thong tin dai bo trén ban do
s6, vi tri tuong d6i cua cac dai trong hé thong GMDSS,..

M6 dun Quy hoach: cho phép nguoi dung lua chon phuong an quy

hoach bang thii céng, quy hoach ty dong dua trén thuat toan di truyén.

So do phan cap chirc niang duoc chi ra trong hinh 2.3.
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Tinh cu ly

vung bién A2
Hé théng Co s¢ dir liéu Thao tac hai d6 Quy hoach Tro gitp
| Quan tri || B0 sung dai || BO6 sung dai | Thu cong
Cép nhat Cap nAhét‘ ' || Hién thi7 Ll Tu dong
danh muyc tham s dai vung phu
|| Saolwu | || Traclu L|{ Ban dd phan
dir liéu tham so dai bo gia tri Fam

Tinh toan cy
ly vung phu

Két xuat
dir liéu dai

Giao dién chuong trinh dugc chi ra trong hinh 2.4,
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Hinh 2.3 So d6 phan cip chuc niang cta hé thong




irliéu  Thao tac trén ban do

Hinh 2.4 Giao dién chinh ctia chuong trinh
Truong hop sir dung: Tinh ban kinh R cho dai MF Da Néng
Tur két quéa két suat cia NOISEDAT thu dugc trong bang 2.2
Fam = 70,2dB
D, = 14,0dB
F.=72,9dB
Ec = 54,73dB.

St dung phan mém GRWAVE véi cac tham sd:
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D0 cao ang-ten phat: 10m (mdc dinh)
Do cao ang-ten thu: 50m (mac dinh)
D6 dan dién: 6 =5 S/m [1, 18]

Hang s6 dién moi: €' = 70 [1, 18]

Hinh 2.5 thé hién théng tin va két qua tinh toan ban kinh R cta dai MF
Da Ning 1a R = 261Km (141hai 1y)

Vi tri hién tai

 [22-48'97N

Tén dai: |Pa Néng v|

Vi tri- [16-040N108-130E |

Tan s5: |2182kHz |

Tap am: lvcmg ddng bing "l

Thdi gian: | 24h/ngdy/ndm |

Kt xut NOISEDAT

Fam: [70.2 dB

Du: 140 dB

Ec: [547 dB
 Gid tritheo GRWAVE

D6 cao ang ten phat: [1p mét

Db cao ang tenthu: |50 mét

Sodinaen [ |om

Wing s denmsi [0 |
Két qua:
\Ving phu song: 141 hdily |

Hinh 2.5 Tinh ban kinh R ctia dai MF Pa Nang

2.3 Xay dung b co sé dir liéu cho cac dai MF
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Nhu dd dé cap trén, ngoai chirc ning cho phép tinh ban kinh R cho cac
dai, phan mém ma nghién ctru sinh hudng t6i con bao gdm viée xay dung bd
co s& dit liéu cho cac dai mang tinh tong quat va tinh md cao, c6 thé phat trién
thanh b6 CSDL dung chung cho nha quan ly, ngudi diung. So dd phéan cép
chirc ning va cac mo dun ciia hé théng nhu chi ra trong muc 2.2.3.

2.3.1 Phan tich va thiét ké hé théng
2.3.1.1 So' d6 luong dir liéu mirc ngit canh

So do ludng dit liéu mirc ngir canh cua hé thong dugc chi ra trong hinh 2.6.

(

Nguoi ding |—— Théng tin yéu cau chirc ning —» Hé thong

L/

Thong tin dap tng

——Théngtin cip nhit héthong —

«— Théngtin phan héi

Nguoi quan tri

Hinh 2.6 So d6 ludng dit liéu murc ngit canh

2.3.1.2 Luéng dir liéu vao/ra:
Thong tin cap nhat hé thong tir Nguoi quan tri: quan tri ngudi dung, cp

nhat danh muc, sao luu, phuc hdi dit liéu,..bd sung, quy hoach hé théng dai.
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Thong tin yéu cau cua Nguoi dung: tra ctru tham so cac dai, thong tin dai
trén ban do so,..

Dap tmg cua hé thdng véi cac yéu cau ciia Ngudi quan tri, Ngudi dung,...
2.3.1.3 So' d6 luong dir liéu mikc dinh

So dd ludng dir liéu muc dinh cia hé thong dugc chi ra trong hinh 2.7.

Dit liéu chuong trinh

Yéu céu sao lu, phuc hoi dit liéu

Thong tin cap nhét nguoi dung——» -
—Théng tin ngudi ding >| Ngudi ding

Nguoi quan tri «~————Thong tin phn hoi )
Thong tin cap nhét danh myc——» Hé th@ng

Thong tin cap nhat ngudi ding———» ——Théng tin danh myc—>| Danh muc

|\ Thong tin phan hoi

]

Thong tin cap nhat dai bo————»{

Thong tin danh muc
Bne tin cAn nhat di be Thoéng tin dai bo———»| o
Thong tin caF) nhat dai bo Dii b
Thoéng tin phan hoi
2 -
= Tro gitp
S
g
=
i=]
)

Nguoi dung N
Thong tin yéu cau ket xuat dir licu——» C 5 dit lié <
A 0 s6 dir liéu E
L Thongtintraciubindd__ | : 8
R =
Thong tin phan hoi S
B=]
2 2
o =
E
Théng tin két qua phan hdi . W
Thao tac trén dai £
H

Théng tin yéu cu hién thi ving phii song > bo

Thong tin cap nhat dai bo———»

Két qua quy hoach

Qui hoach

Théng tin yéu cau quy hoach—————

Thong tin yéu chu trg gilp

Théng tin tra l6i———— Trg glﬁp
Thong tin yéu cau trg gitip
Thong tin tra 1ot

Hinh 2. 7 So db ludng dit liéu mutrc dinh

2.3.2 Thiét ké Co so dit lidu
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Nhim théng nhat chung khuon dang dit liéu cho cac dai trong hé théng,

co sO dit li€u cho hé dugc xay dung.
Bang 2.5 chi ra mot cdu trac thong tin tinh ban kinh ving phu séng:

Bdng 2.5 Cau tric thong tin tinh ban kinh ving phii song

STT Tén truwong Mo ta
1 Season Mua trong nam
2 Time Thoi gian trong ngay
3 Fam Gia trj trung binh ctia hé sb tap am
4 Du G161 han d0 1éch trén cua Fam
5 Fa Hé s6 tap 4m
6 En Cuodng do tap am
7 Es Cuong do tin hiéu yéu cau

Bang 2.6 Chi ra cau tric thong tin nguoi dung:

Bang 2.6 Thong tin Nguoi dung

STT Tén truong Mo ta
1 TaiKhoan Tai khoan nguoi dung
2 MatKhau Mat khéu tai khoan nguoi dung
3 Quyen Quyén cta ngudi ding

Bang 2.7 Chi ra cau trac thong tin vé dai bo:
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Bdng 2.7 CAu tric thong tin dai bd

STT Tén trudng Mo ta

1 TenDai Tén cua dai bo

2 ViTri Vi tri cua dai bo

3 TanSo Tan s6 dai

4 TapAm Kiéu tap 4m tai ving dai bo

5 ThoiGian Thoi gian anh huong

6 DoCaoAntenPhat Do cao anten phat

7 DoCaoAntenThu D0 cao anten thu

8 DoDanDien Do dan dién

9 DienMoi Hing s dién moi
2.3.3 Cai dat hé thong

Trén co so phén tich va thiét ké nhu da dé cap, hé théng duogc cai dat

trong moi truong Windows cho giao dién (hinh 2.8):
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Vi tri hién tai

Vitri cia dai
Téndai:  |MéngCéi
Vi tri: [213124N 107-58'2E |
Tan s6: [2182kHz |
Tap am: [Viing dang bang v|

Thai gian:  [24h/ngay/nam | |

K&t xuit NOISEDAT
Fam: 679 dB
Du: 122 dB
Ec: [520 dB

Gid tri theo GRWAVE
D5 cao ang ten phat: |1 mét
Po angtenthu: |50 mét
Bodingen 5 |sm
Wingssanms: [0 |

Két qua:

|Ving phua song:- 163 haily |

Hinh 2.8 Giao dién chinh ctia hé thdng

Ding nhap hé thong, Nguoi quan tri sir dung chirc ning Hé théng/Pang nhap:

g Quan tri l‘gu&im
Théng tin ngudi ding
T khodn: duongrt
Nhdc Iai mat fhdu: ~

Hinh 2.9 Dang nhép va quan tri Nguoi dung
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Dé sao luu dit liéu, Ngudi quan tri st dung chirc nang Hé théng/Sao luu
di liéu (hinh 2.10):

)
o Sao luu vé phuc hdi dit liéu (o | B )

Chon ché dd

@ Saohiu () Phuc hdi Chan t3p tin

0:\DatatTinhCulyPhuSong'Saoluu'dil110.dta

‘ Thuic: hign ‘ ‘ Thoat ‘

Hinh 2.10 Sao luu va phuc héi dit liéu

Pé hién thi thong tin cac dai, str dung chic ning Co so dir liéu/Cap nhat
tham sd dai (hinh 2.11): Khi d6, & xem ban kinh ving phu R cua dai bo,

nguoi dung s€ chon tén dai trong danh sach duogc ligt ké.

[ Théng tin vé céc dai E=ETT)

STT  Chon  Téndai Vitri Thidi gian Tap &m Tan sd

1 [[] |HaTién 10-22' 5N 104-20°2E 24 Viing d8ng béng 2182
2 [ |Méng Cai 21-3174N 107-58'2E L Viing déing bang 2182
3 [ |D&mHa-GN 21-200.0N 107-39'0E Pl Viing déing bang a2
4 C4i Bau - QN 21-10°0N 107-34'0E Viing déing bang

5 [ |Cialng 21-1IN 107-24'0E 24 Viing d8ng béng 2182
& ] |HonGai 205720 1074"2E L Viing déing bang 2182
7 [C]  |Hai Phang 20-52°3N 106-42'0E pL| Vg déing bang pakivd
8 [] |P&Sdn-HP 20-40°.0N 106-48"0E 24 Viing d8ng bang 2182
k] [] |Diém Bign- TR 20-300.0N 106-35"0E 24 Viing d8ng béng 2182
10 [[] |Balat-NB 20-200.0N 106-35".0E M Viing déing bang 282
1Al [ |Giao Lam - ND 20-10°0N 106-22' 0E pL | Viing déing bang pakivd
12 [[] |LachGiang-ND 200N 106-11°0E 24 Viing d8ng bang 2182
13 [[] |CtaHai-TH 1950°.0N 10558 .0E 24 Viing déing bang 2182
14 [[] | Thanhhéa 19-46". 0N 105-46'0E Pl Viing déng bang a2
15 O] | Mii Tréo -TH 15-40° ON 105-50" 0E pL | Viing déing bang pakivd

Hinh 2.11 Thong tin dai bo
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Tuong tu, dé hién thi thong tin cua dai trén ban dd sb, str dung chirc nang
Thao tac trén hai do/Hién thi ving pha song (sau khi nhap tham sé dai, hé
théng s& ty dong tinh ban kinh R va hién thi ving phu trén hai dd). Ban kinh
R cua dai MF Nha Trang (12-16".0N, 109-10'.0E) chi ra trong hinh 2.12.

= Vi tri hién tai

! 23-2".30N
TRUNG QuOC
i = 108-35".72E

- ®
TRUNG

e Thodt

Xoa

WPRPOE Vitri clia dai
Tén dai: INha Trang v l

‘/’( Y

A

e \
THAI LAN \ =

Vi tri [12-16:0N 109-10°0E |

; Tan s5: [2182kHz |

Tap am: |Vt‘mg ddng béng v ‘

Thdi gian:  [24h/ngay/nam | |

Két xuat NOISEDAT
Fam: 726 |aB
Du: 159 |aB
Ec: [55.4 |aB

Gid tri theo GRWAVE

D6 cao ang ten phat: [1p mét

D6 cao angtenthu: |50 mét
B

Hang s5 dién méi: 70

Két qua:
\Ving phu song: 135 haily |

. s
PR Uxdw ddo Texdet

Hinh 2.12 Tinh ban kinh R cta dai MF Nha Trang
2.3.4 Co s¢ dit li¢u dai bo

Co so dit liéu cac dai trong hé thong GMDSS cia Viét Nam duoc két
xuat theo thdng béo nhu chi ra trong hinh 2.13 (Chirc ning Co so dit liéu/Két

xuat dit liéu dai).
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& & | (D) IEE oML A+ 48 @ - SAP CRYSTAL REPORTS®
Main Report
TONG HOP THONG TIN DAl BO’

. . Viod ES B

$o IT Téndaf = T dB km
1 Mang Cai 21-3114N 107-561.2E 32 301
2 Bim Ha-QN 21-200 0N 107-381.0E 503 301
3 C4i Béu -QN 21-10L0N 107-341.0E 50.2 300
4 Cira Ong 21-111N 107-241.0E 30.6 298
5 Hon Gai 20-571.2N 1074128 50.6 294
[ HaiPhang 20-521.3N 106-421.0E 50.6 322
7 Dé Son-HP 20-4001.0N 106-481.0E 0.4 295
8 Diém Bién - T8 20-301.0N 106-351.0E 642 294
9 Ba Lat- ND 20-201.0N 106-351.0E 503 292
10 Giao Lam - NE 20-101.0N 106-221.0E 504 292
11 Lach Giang - ND/ 20-01.0M 106-111.0E 502 292
12 Cira H&i - TH 19-501.0M 105-581.0E 503 289
13 Thanh haa 19-461 0N 105-461.0E 504 288
14 Mii Trao -TH 19-401.0N 105-501.0E 503 288 1

Current Page No.: 1 Total Page No.: 1+ Zoom Factor: 120%

Hinh 2.13 Co s dit liéu vi tri dai bo trong hé théng
2.4 Két luan chwong 2

Chuong 2 di trinh bay tong quan vé tiéu chuan thiét 1ap ving phua cia
cac dai bd MF, co s¢ va phuong phép tinh toan ban kinh R theo tiéu chuan
cia IMO va khuyén nghi cua ITU. Trén co s& d6, nghién ciru sinh tap trung
nghién ciru xay dung mot phan mém tich hop két qua tinh toan thu cong va sir
dung cac phén mém do ITU dé xuét, dé xac dinh ban kinh R. Xay dung bd s&
dir liéu cac vi tri dai bo MF cling nhu ban kinh ving phu R tuong tmg. B co
so dit liéu cho cac dai mang tinh tong quan va tinh mé cao, cho phép tra ciru
thong tin vé cac dai b trén bo co so dir lidu cling nhu trén ban d6 s6. Thém
vao do, bd co so dit li€u cling gitp cho viéc quy hoach mang Iudi dai bo MF
don gian, truc quan va chinh x4c. Céc giai phap quy hoach nay s& duoc dé cap
chi tiét trong chuong tiép theo. Két qua nghién ctru trong chuong 2 dugc dé
xudt, thir nghiém va dang tai & céng trinh [CT3] va [CT4] trong danh muc

cac cong trinh da cong bo cua tac gia.
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CHUONG 3. CAC GIA| PHAP QUY HOACH MANG PAI BO MF

Pau nhimg nam 80 cua thé Ky trudc, Viét Nam da xdy dung mot hé
thng cac dai dai bd MF dap tng cac Cong wdc Qudc té va phu hop véi diéu
kién dia ly, kinh té co dic thd riéng. Tuy nhién, véi muc tiéu phat trién hé
théng thdng tin duy@n hai nham bao dam cung cap cac dich vu théng tin cho
ngudi va phuong tién hoat dong trén cac ving bién, dao; phuc vu cong tac
quan 1y diéu hanh, phong chéng thién tai, tim kiém, cttu nan; an toan, an ninh
hang hai, bao vé méi trudng bién; phuc vu nhiém vu quéc phong, an ninh va
phat trién kinh té bién, ddo; nang cao nang lyc sian sang cung cap dich vu
thong tin duyén hai theo tiéu chuan qudc té va tiéu chuan qudc gia cho 100%
tau thuyén, phuong tién hoat dong trén cac ving bién, dao cia Viét Nam va
tau thuyén, phuong tién cua Viét Nam hoat dong trén cac ving bién qudc
té,...thi van d& quy hoach, quy hoach téi vu hé thdng théng tin duyén hai van

dang 1a bai toan kho véi cac nha hoach dinh chién luoc.
3.1 Quy hoach don gian
3.1.1 Khoang cach lién ké

Bai toan quy hoach ban dau dugc xem xét trén co s& cac rang budc:
pham vi bao phu tbi da, sé luong dai tdi thiéu. Nhu vay, trén quan diém hinh
hoc thuan ty c6 thé dua ra 10i giai cho bai toan tir viéc tinh toan khoang cach
hinh hoc giita hai dai lién ké [38, 49].

Khoang cach hinh hoc giira hai dai A (ban kinh R,) va B (ban kinh Rg)
duoc tinh todn dua trén ban kinh ving phu ctia mdi dai va khoang cach h tir
diém giao nhau gitta hai ving giéi han C t6i doan thing ndi hai tam dai AB

(hinh 3.1). Khoang cach AB tinh theo cong thirc:

AB=/R? —h2? +,/R% —h?
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Khéng 1am mét tinh tong quét, gia sit Ra ~ Rg, khi d6 d6 dai AB sé&

duogc tinh theo cong thic:

D =AB=2x./RZ — h?

Hinh 3.1 Khoang cach hinh hoc cta hai dai lién ké

Truong hop thir nghiém véi ban kinh giéi han R 13 gid tri nho nhat trong
cac ban kinh cta 82 vi tri dai co s¢ (bang 3.1):
R=min (Rj)véii=1,23,....,.82 =R =242 Km
Khoang cach nho nhét t4i bo trong ving bao phi ciia hai dai lién ké gia
dinh lah =150 haily = 93 Km.
Khoang cach tdi thiéu giita hai dai lién keé la:
D=2x+V2422 —-93%2 = 446 Km
Gia sir ap dung cho dudng bo bién Viét Nam, duge coi 13 duong thing,
c6 chiéu dai tir Mong Cai téi Ca Mau la MC ~ 3260 km. Tai c4c diém cuc
Bic — Nam, hai vi tri dai twong tmg 1 A — Z phai théa mén diéu kién: ME >

h va CK > h. Khi d6 khoang céach gidi han dugc tinh nhu sau (hinh 3.2):
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AM ~ ZC =vVR? — h2 =+/2622 — 932 = 223 Km.

Hinh 3.2 Quy hoach don gian

Vi tr dai thtr nhét dat tai A, véi khoang cach hai dai lién ké 13 446 km,
lan luot xac dinh duoc vi tri dai tiép theo doc bo bién tr M — N. Vi tri dai
gidi han cubi 1a Z, khoang cach: AZ = 3260 — 2 x 223 = 2814 km. Khi d6, so
lwong dai toi thiéu 1a:

N =[2814 : 446 +1] +1 = 7 (dai)
3.1.2 Cac buac thuc hién

Trén co sé khoang cach lién ké va sb luong dai ti thiéu di tinh toan,
hoan toan c6 thé tién hanh quy hoach don gian mang dai bd MF trong hé
théng GMDSS Viét Nam mdt cach thu cong bang thudc ké va compa trén hai
d6. Mit khéc, sir dung phan mém va bo co s¢ dir liéu di xay dung, quy hoach
don gian co thé thuc hién mot cach truc tiép trén hai dd sd theo cac budc:
Buwoc 1: Xac dinh vi tri dai tha nhat - dai A. Trén phan mém mo phong s&
hién thi viing phu caa dai A (hinh 3.3).

Buwoc 2: Tur dai A, xac dinh vi tri dai tiép theo A, (dai thir hai) véi khoang
cach lién k& AA; =~ 446 Km. Tuong ty, trén md phong s& xuat hién tiép ving
phu cua dai A; (hinh 3.4).

70



Hién thi ving phi séng  Qui hoach thi céng cée dai

Danh sach cac dai

STT Chon  Téndai Vitri

20-30".0N 106-35'.0E

Vels | | Madwhsichas | | Thoa

Hinh 3.3 Ving phu cia dai thir nhat - A

Hign thi ving pht séng  Qui hoach thi céng céc dai

Danh sach cac dai
STT  Chon Téndai Vitri
1 Daithldnhat - A 20-30°.0N 106-35'.0E

2 [ | paithihai-Al 17-10°0N 106-58'7E

Vel | Meadhsichds | | Thok

Hinh 3.4 Vung phu cua dai A va Al
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Buwéc 3: Lap lai budc 2 cho téi khi vi tri dai thtr A, vuot qua dai gisi han cudi
cung Z theo huéng tir M — C, khi d6 c6 thé chon vi tri dat dai cudi cing nam
trong khoang tir Z — A,. Toan b ving bién A2 duoc phu séng bai cac dai
MF theo quy hoach don gian nhu trén (hinh 3.5)

Qui hoach thi céng cac dai

Danh sach cac dai

TRUNG QUGC STT  Chon Tén dai Vitri
1 4 |Station 1 (A) 20-30".0N 106-35".0E
2 [ |Station 2 17-10"0N 106-58'7E
3 [ | station3 14-40°.0N 108-2'.8E
4 4 |Station4 12-40°.0N 108-3'5E
5 (4 | station5 10-45"0N 107-5'.0E
6 [ |station6 |2) 10-2°.0N 105-6'.0E

VE lai ' [Xéadanhsa'duﬁ’ | Thodt

Hinh 3.5 Quy hoach don gian khong tinh dén dai sin co
Truong hop tinh téi viée st dung co sé ha t?mg san co, gia st lya chon
ké thira 03 dai 1a Hai Phong, Pa Ning va H5 Chi Minh. Gi6i han ving bién
A2 dugc thé hién trén md phong nhu hinh 3.6.
Phan tich truc quan trén mo phong, c6 thé lwa chon thém 03 dai 1a Phu
Yén, Phan Thiét va Rach Gia. Két qua cho théy, vung bién A2 dugc Xxéc lap
bdi quy hoach 06 dai bo MF (hinh 3.7).
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Qui hoach tha cdng céc dai

Danh sach cac dai

STT Chon Tén dai Vitri
] Hai Phéng 20-52".3N 106-42".0E
Pa Nang 16-4ON 108-13'.0E
H8 Chi Minh 10-45".0N 107-5".0E

TRUNG QUGC

VE Iai | ’Xéadzhséd’ldﬁ| | Thodt

Hinh 3.6 Vung phu ctia 03 dai: Hai Phong - Pa Nang - H6 Chi Minh

Qui hoach thi céng céac dai

Danh sach cac dai

STT  Chon Tén dai Vitri
[ | HaiPhong 20-52'.3N 106-42'.0E
2 M |paNing 16-4'0N 108-13'0E
3 [ |Hg Chi Minh 10-45"0N 107-5"0E
4 B |PhaYén 12-53'4N 108-27.1E
5 [ | Phan Thigt 10-54'6N 108-6"1E
6 [ |RachGia 10-2.0N 105-6".0E

V& lai | I)Q':ada'hséchd&| ] Thodt

Hinh 3.7 Quy hoach don gian c6 tinh dén dai sin co
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Nhan xet.

Tir khoang céach gitra hai dai lién ké dé dang tinh dugc sd dai tdi thiéu dé
c6 thé bao phu cho toan b vung bo bién Viét Nam. Tuy nhién, trong thuc té,
ban kinh ving pha cua cac dai 1a khac nhau, mat d6 phuong tién tau thuyén
hoat dong trén cac vung bién 1a khac nhau va vi tri dit cac dai con phu thudc
diéu kién dia Iy cu thé cia timg ving. Dé tong quat hoa bai toan, giai phap
quy hoach hinh hoc dya trén khoang cach Hausdorff dugc dé xuét.

3.2 Quy hoach hinh hec theo khoang cach Hausdorff

Bai toan quy hoach tong quat mang dai bod MF duoc thiét lap theo cac

diéu kién co ban sau:

Diéu kign 1: Mang ludi dai bd MF duoc quy hoach véi ban kinh R twong
g phu kin ving bién A2, viing bién A2 duoc x4c dinh tir duong bo bién co
sO “C” tdi duong gidi han ngoai “S” nhu hinh 3.8, trong do:
- Duong bo bién C 1a cac vi tri co thé dit dai bd MF xac dinh boi tap hop
cac diém:

C={M:i=1,p}
- Duong gi6i han ngoai S 1a tap hop cac diém:

S={N;:j=1q}
Diéu kién 2: Béan kinh ving phit R cta cac dai MF co thé coi gan dung la
bang nhau véi diéu kién R > d (d 1a khoang cach Hausdorff tir tap C téi tap S

tinh theo cong thuc d = max( max min M; N ;, max min N;M;)) [5, 50, 41, 46].
i ] 1

Trong thuc té, c6 thé 14y gn dung R 1a gid trj nho nhat trong sé cac ban kinh
gi61 han cua bo 82 dai bo (bang 3.1).

Diéu kien 3: MMy <R —-d voimoii=1.2,..,p-1vaNjNj<R-dvoéi
moij=1.2,..,9-1,
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Diéu kign 4: MiN; < R va M;N,< R.

Hinh 3.8 Mo ta phuong phap quy hoach hinh hoc

3.2.1 Thuat toan quy hoach mang luéi dai MF

Trén co sé cac dicu kién da néu, nghién ctru sinh dé xuat thuat toan

hinh hoc quy hoach mang ludi dai MF nhu hinh 3.9:
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Mi i=1,p
Nj:j=1,q
Ban kinh R

4—

/ Chon thém Mp.1
vao danh sach /

v
N
!
N—
1
H
v
-«

/\ // . o
b Hién thi cac
dai da chon

/

/

| l

&

i=i+l

_ - b
<{jl\/|i.1 <}>—>

~—

Chon Mi-1 2
Ao danh sach / h
/ /

Hinh 3.9 Thuat toan quy hoach hinh hoc
Mo ta thudt toan:
Buwée I: Bit dau tir diém N; xac dinh lan luot céc khoang céach tir Nj t61 My,
M,, Ma,... cho t6i khi N;Ma.; > R va N; M, < R, chon dai tht nhat: T, = M,.
Buwoc 2: Tiép tuc tir diém T, = M,, x4c dinh 1an luot cac khoang cach tu M,

t6i N1, No, Na,... cho t6i khi MyNys1 > R, chon vi tri trung gian thtr nhét 1a Ny;
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T diém trung gian tha nhat 14 N, , tién hanh xac dinh lan luot cac
khoang cach tir Ny td1 Maiq, Ma+;, Ma+s,... cho tdi khi NyMg+x+1 > R, chon
dai thtr hai: T, = Mauy ;

Lap lai budc 2 cho téi khi chon dugce dai tha n: T, = M,+m thdéa man
diéu kién Masm Ng < R. Néu ManM,< R thi dai T, 1a dai cudi ciing, nguoc lai
dai cudi cung s€ 1a Tny1M,

Vi cac diéu kién da néu, c6 thé chimg minh dugc voi $6 luong n hodc
n+1 dai bo ¢6 ban kinh ving phu R, s& phu kin toan bo ving bién A2 (1a mién
xac dinh tir duong bo “C” t6i duong gidi han ngoai “S”).

3.2.2 Xay duyng chuong trinh

Trén co s& thuat toan da dé xuat, phan mém mé phong dugc xay dung
va tich hop vao phan mém tinh toan cy ly ving bién A2 trong [CT5]. Hinh

3.10 chi ra giao dién chinh cua hé thong:
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Mé phéng quy hoach mang Iudi dai MF

TRUNG QUGC

Hinh 3.10 Giao dién chinh cta hé thong

Tap hop 82 vi tri dai co s& trén dudng bo bién (C) duge chi ra trong hinh
3.11:
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Hién thi viing phu séng M8 phéng quy hoach mang luidi dai MF

Danh sach dai MF

S o e STT Chon  Ténda Vitr
67 [0 TuyPhong 11-131.0N 108-45!.2E
68 O MG 11-41.0N 108-271.0E
69 [J | MaiRom 10-59!.0N 108-211.1E
7 [0 Phan Thigt 10-541.6N 108-61.1E
71 [ HgChiMinh 10-45!.0N 107-5!.0E
72 [0 | MiiKeGa 10-421 6N 107-581.2E
7 [0 HamTan 10-391.0N 107-45! 9E
74 [0 Xuyén Méc 10-331.0N 107-26!.3€
7 [0 |Ving Tau 10-211.1N 107-61.0E
76 [0 T Vich 3-57.0N 106-201.0E
77 [0 |Séc Trang 9-35.0N 106-11.0E
78 [0 Bacliéu 9-261.1N 105-241 6E
7 [0 |TP.CaMau 9-91.1N 105-11.3E
80 [J | MiiCaMau 8-381.0N 104421 0E
81 [0 |RachGid 10-21.0N 105-6!.0
82 [0 |HaTén 10-221.9N 104-301.8E

Chinh va Hién thi cac dai ..

Hinh 3.11 Tap hop vi tri dai co sd trén dudng bd bién Viét Nam

Theo s liéu tinh toan duoc téng hop trong bang 3.1, véi 82 vi tri co thé
dit dai co s& dam bao thé hién gﬁn nhu lién tuc duong bo bién Viét Nam.
Khoang cach giira hai vi tri lién tiép hau hét chi vao khoang 10 =+ 20 hai 1y,
ngoai I¢, mot s6 khu vuc c6 dic diém dia hinh dic biét nén khoang cach nay
tang thém dén 60 hai 1y. Tuy nhién, van dé quan trong la trong khoang khong
gian gitra hai vi tri dat dai lién tiép, ban kinh R va cuong d6 tap am Ey thay
d6i khong dang ké. Tir bo co so dir liéu xdy dung trong chuong 2, théng tin

tong hop 82 vi tri dai co s& chi ra trong bang 3.1:
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Bdng 3.1 Tbéng hop 82 vi tri dai co s

Vi tri Khoang cach Ec R

No. | Tén dai co s&

Vi do Kinh do Km dB Km
1 Moéng Cai 21-31'.38N 107-58'.19E 21.3 52,0 301
2 Dam Ha- QN 21-20'.0N 107-39'.0E 11.0 52,0 301
3 Cai Bau - QN 21-10'.0N 107-34'.0E 12.9 52,1 300
4 Ctra Ong 21-01".12N 107-24'.01E 18.8 52,2 298
5 Hon Gai 20-57'.15N 107-04'.22E 21.6 52,5 294
6 Hai Phong 20-52'.32N 106-42'.00E 13.7 52,4 295
7 Db Son - HP 20-40'.0N 106-48'.00E 15.8 52,5 294
8 Diém Dién - TB 20-30'.0N 106-35'.00E 10.0 52,5 292
9 BaLat- NDB 20-20'.0N 106-35'.00E 15.8 52,6 292
10 Giao Ldm - NDB 20-10'.0N 106-22'.00E 14.4 52,6 292
11 Lach Giang - NB 20-00'.0N 106-11'.00E 15.8 52,6 292
12 Ctra HGi - TH 19-50'.0N 105-58'.00E 125 52.8 289
13 Mdai Trao -TH 19-40'.0N 105-50'.00E 10.0 52,9 288
14 Mai Bang - TH 19-30".0N 105-50'.00E 12.0 52,9 288
15 Thanh héa 19-17'.99N 105-49'.16E 08.2 53,0 286
16 Quynh Lwu-NA 19-10'.00N 105-47'.52E 14.0 53,0 286
17 Nghi Lc - NA 19-00'.00N 105-37'.20E 11.0 53,1 285
18 TX. Clra Lo 18-50'.00N 105-42'.10E 11.2 53,2 283
19 TP. Vinh 18-40'.00N 105-47'.52E 10.7 53,2 283
20 Bén Thay 18-30'.57N 105-42'.21E 16.2 53,2 283
21 TP. Ha Tinh 18-20".00N 105-55'.00E 30.4 53,4 280
22 Ky lgi - HT 18-10'.00N 106-25'.00E 15.4 53,6 277
23 Hon La 17-56'.10N 106-31'.90E 08.0 53,6 277
24 Bb Trach 1 - QB 17-50'.00N 106-26'.46E 10.7 53,6 277
25 B& Trach 2 - QB 17-40'.00N 106-30'.36E 11.3 53,6 277
26 TP. Bdng Héi 17-30'.00N 106-35'.82E 13.7 53,7 276
27 Quang Ninh-QB 17-20'.00N 106-45'.60E 16.1 53,8 274

80




Vi tri Khoang cach Ec R

No. | Tén dai co s&

Vi do Kinh do Km dB Km
28 Lé Thay - QB 17-10'.00N 106-58'.74E 134 53,9 273
29 TP.D6ng Ha 17-00'.00N 107-07'.86E 06.0 54,0 272
30 Ctlra Viét 16-54'.60N 107-10'.70E 05.7 54,4 265
31 Triéu Phong-QT 16-50'.00N 107-14'.16E 17.3 54,5 264
32 Phong Dién-TTH 16-40'.00N 107-28'.80E 11.8 54,5 264
33 Hué 16-32".38N 107-38'.24E 20.8 54,6 262
34 Phu Loc-TTH 16-20'.00N 107-55'.50E 15.7 54,6 262
35 Lién Chiéu - BN 16-10'.00N 108-08'.04E 07.7 54,7 261
36 Pa Nang 16-04'.00N 108-13'.00E 16.9 54,7 261
37 TP. HOi An-QN 15-50'.00N 108-22'.80E 11.6 54,9 258
38 TP.Tam Ky-QN 15-40'.00N 108-28'.80E 18.1 55,0 256
39 Dung Quét 15-27'.10N 108-41'.90E 25.1 55,1 255
40 Mai tra 15-23'.00N 109-07'.40E 14.0 55,3 252
41 Ba lang an 15-14'.10N 108-56'.20E 05.3 55,3 252
42 Quang Ngai 15-10'.00N 108-52'.80E 10.3 55,3 252
43 Mo Bie - QN 15-00'.00N 108-55'.50E 10.7 55,4 251
44 Brc Phd 1 - QN 14-50'.00N 108-59'.50E 10.5 55,9 243
45 Blc Phd 2 - QN 14-40'.00N 109-02'.76E 10.2 56,0 242
46 Hoai Nhon - BB 14-30'.00N 109-04'.56E 10.7 56,0 242
47 My Théng - BD 14-20'.00N 109-08'.64E 10.0 56,0 242
48 Phu My - BB 14-10'.00N 109-09'.30E 11.3 56,0 242
49 Phu Cat - Bb 14-00'.00N 109-14'.58E 13.0 55,9 243
50 Quy nhon 13-47'.00N 109-14'.00E 07.0 55,8 245
51 Séng Cau 1-PY 13-40'.00N 109-13'.38E 10.5 55,8 245
52 Séng Cau 2-PY 13-30'.00N 109-16'.74E 10.0 55,8 245
53 Tuy an - PY 13-20'.00N 109-16'.68E 10.0 55,8 245
54 Tuy Hoa - PY 13-10'.00N 109-16'.69E 111 55,7 246
55 boéng Hoa - PY 13-00'.00N 109-21'.55E 08.5 55,7 246
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Vi tri Khoang cach Ec R

No. | Tén dai co s&

Vi do Kinh do Km dB Km
56 Phu Yén 12-53'.40N 109-27'.12E 070 55,6 248
57 Pai Lanh - KH 12-50'.00N 109-20'.88E 19.8 55,6 248
58 Ninh Hoa 1 - KH 12-40'.00N 109-03'.51E 11.9 55,5 248
59 Ninh Hoa 2 - KH 12-30'.00N 109-09'.96E 10.2 55,5 248
60 Vinh Lwong - KH 12-20'.00N 109-11'.95E 04.5 55,5 248
61 Nha Trang 12-16'.00N 109-10'.00E 06.0 55,4 251
62 Cam Lam - KH 12-10'.00N 109-09'.66E 10.5 55,4 251
63 Cam Nghia - CR 12-00'.00N 109-12'.96E 08.0 55,3 252
64 Cam Ranh 11-52'.80N 109-16'.50E 53.9 55,2 253
65 Mai Ba Vach 11-40'.00N 109-01'.05E 324 55,1 255
66 Phan Rang 11-33'.53N 109-00'.23E 25.3 55,1 255
67 Tuy Phong 11-13'.00N 108-45'.15E 20.0 55,1 255
68 Mii Gio 11-04'.00N 108-27'.00E 07.0 55,0 256
69 Mdi Rom 10-59'.00N 108-21'.06E 155 54,8 259
70 Phan Thiet 10-54'.55N 108-06'.11E 60.5 54,8 259
71 Hb Chi Minh 10-45'.23N 107-05'.57E 52.1 54,7 261
72 Mai Ké Ga 10-42'.60N 107-58'.20E 12.8 54,7 261
73 Ham Tan 10-39'.00N 107-45'.80E 20.2 54,7 261
74 Xuyén Méc 10-33'.00N 107-26'.28E 33.7 54,7 261
75 Viing Tau 10-21'.00N 107-06'.00E 46.5 54,6 262
76 Tra Vinh 09-57'.00N 106-20'.00E 74.3 54,2 268
77 Séc Trang 09-35'.00N 105-08'.50E 18.3 54,0 271
78 Bac Liéu 09-26'.10N 105-24'.60E 23.5 54,0 271
79 TP. Ca Mau 09-09'.01N 105-08'.28E 29.2 53,8 274
80 Mii Ca Mau 08-56'.00N 104-42'.00E 50.0 53,6 277
81 Rach Gia 09-40'.00N 105-06'.00E 55.3 54,0 271
82 Ha Tién 10-22'.90N 104-30'.80E 54,5 264
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B0 co so dir liéu da xay dung co6 tinh linh hoat khi cho phép thém, bot
hodc hiéu chinh vi tri dai mét cach don gian. Hinh 3.12 minh hoa truong hop
x6a bo vi tri dai Ha Tién, bd sung thém dai Phti Qudc.

Thiang tin v& cac dai

BaiTT STT  Chon Tén dai Wi tri
duyén hai 57 [1 |Phaven 12-50°.0M 109-20° 9E
53 [ | Bailsnh - KH 12-40°.0N 109-3' 5E
59 [ | Ninh Haa 1- KH 12-30°.0N 109-10".0E
Viing 50 (1 |Ninh Hoa 2- KH 12-20°.0N 109-12'.0E
sesl &1 [] |Vinh Ludng - KH 12-16"0N 108-10°.0E
62 [ | Nha Trang 12-10°.0N 109-9'7E
63 [ Cam Lém - KH 12-0.0N 109-13".0E
Qui hoach 54 [0 |cam Nghia-CR 1152 8N 108-16"5E
he thong g5 [ | Cam Ranh 11-40°0N 108-1"1E
66 [ | mai B3 vach 11-33' 5N 109-0° 2E
67 [] | Phan Rang 11-13.0N 10840 2E
Thay déi 68 [0 |Tuy Phong 11-4".0N 108-20".0E
e Ll 69 ] |maiGis 10-59" 0N 108-15".1E
70 [ | Mdi Rom 10-54" 6N 108-1" 1]
71 [1 | Phan Thigt 10-42"6N 107-52' 2E
Sao luu 72 [] | H&Chi Minh 10-39".0N 107-40°9E
dir lieu 73 [ | mai ks Ga 10-33°0N 107-20°3E
74 [0 [Ham Tan 10-21"1N 107-1".0E
75 [ | Xuysn Méc 10-15".0N 106-20".0E
Phuc hdi 76 [0 |PhaQuy 9-55".0N 105-58" 5E
Ll 77 [] |HaTien 545" 1N 105-44" 6E
78 [ | ving Tau 9.28" ON 105-22" 0E
79 [1 | Bao PhiGudc 51" 1N 104-373E
Tho 80 [] |CanTha 955" 0N 104-46"0E
81 [ | Kién Giang - RG 10-22" 9N 104-30°8E
Thém ¥oa Thodt

Hinh 3.12 Giao dién thém bét vi tri dai co sé
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Mit khéc, bod co s& dir liéu cho phép hiéu chinh vi tri dai co s, vi du can
hiéu chinh cac vi tri dat dai sau: Vi tri dai Hué c6 toa do: (16°32°4N;
107°38.2E), can hiéu chinh sang vi tri dat dai mai 1a (19°32°4N; 107°38.2E).
Pa Ning co toa do: (16°04°0N; 108°13°0E), can hiéu chinh sang vi tri
(16°04°0N; 110°13°0E). Két qua hiéu chinh hién thi trén hinh 3.13:

Mé phéng quy hoach mang Iudi dai MF
' Danh sach dai MF
TRUNG QUGC STT Chon  Téndai Vitri

: ' 21 [0 |TP.HaTinh 18-20!.0N 105-55!.0E
2 [0 |Kylgi-HT 18-10!.0N 106-25!.0E
23 [0 |Henla 17-56!.1N 106-31!.9E
24 [1 |B&Trach1-GB 17-50!.0N 106-26!.4E
25 [J |BsTrach2-GB 17-40!.0N 106-30!.4E
26 [0 |TP. Béng Héi 17-30!.0N 106-35!.8E
27 [0 |Quéng Ninh-GB 17-20!.0N 106-45!.6E
28 [0 |LeThiy-aB 17-101.0N 106-581.7E
29 [0 |TP.BéngHa 17-01.0N 107-71.9E
30 [0 |Coaviet 16-541.6N 107-10.7E
3 [0 |Triéu PhongQT 16-50!.0N 107-14!.2E
32 [J |Phong Dign-TTH 16-40!.0N 107-281.8E
33 M |HE 19-321.4N 107-381.2E
k71 [0 |Pha Lec-TTH 16-20!.0N 107-55!.5E
35 [J |LéncChigu-BN 16-101.0N 108-8!.0E
36 [ |DaNang 16-41 ON 110-131.0E

Chinh va Hign thi cc dai ...

Hinh 3.13 Hiéu chinh vi tri dai s6 33 — Hué va s6 36 — Pa Nang

Tap hop 68 diém trong dudng gidi han ngoai (S) duoc lya chon xac dinh
ving A2 cta Viét Nam (hinh 3.14). Gi6i han ngoai duogc thiét 1ap dua trén cac
co sO phap ly nhu sau [7, 25, 53]:

- Tu diém 01 = 09 1a duong phan dinh 14nh hai Viét Nam - Trung Qudc

trén vinh Bic Bo
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Tir diém 10 + 21 1a phan chia ving dic quyén kinh té Viét Nam — Trung
Quéc trén vinh Béc Bo;
Tir diém 22 + 68 1a vi tri x4c dinh gidi han ngoai cua ving han ché |,

cach bd hoic noi tra an gan nhat khong qua 50 hai ly.

Maphong_ 6ng quy hoach mang Udi—d& MFA

Hinh 3.14 Tap hop cac diém trong dudng giGi han ngoai
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Tuong tu, chuong trinh ciing cho phép thém, bst va hi¢u chinh vi tri cac
diém trén duong gioi han ngoai khi can thiét. Vi du vi tri s6 36 c6 toa do
(13°23°7N; 110°13°0E) can hiéu chinh sang vi tri méi (13°23°7N; 111°13°0E).
Vi tri 86 45 ¢6 toa do (10°33°8N; 109°15°2E) can hiéu chinh sang (9°33’8N;
109°15°2E). Két qua hiéu chinh hién thi trén hinh 3.15:

M3 phéng quy hoach mang ludi dai MF
Danh sach dai MF
STT Chon  Téndai Vitri
% Da Néng 13-231.7N 111-131.0E
37 [ |TP. Hai An-QN 13-0LON 110-18L0E
38 [ |TP.Tam k-GN 12-381.3N 110-141.3E
39 [ |DungQuét 12-161.7N 110-101.7E
40 [ | Mi Nam Tram 11-55!.0N 110-71.0E
4 [0 |BalangAn 11-381.5N 109-59! 5E
4 [0 |Quang Ngsi 11-221.0N 109-52!.0E
43 [0 |méBdc-QN 11-3L1N 1094111
44 [0 |BdcPhs1-QN 10-46!.0N 109-321.0
45 [ |BdcPhs2-QN
46 [0 | Hoai Nnhdn - BB 10-211.5N 108-58! 5E
47 [ |MyThéng-BD 10-91.3N 108-411.7E
48 [ |PhoMy-BD 09-57!.0N 108-25!.0E
49 [0 |PhuCét-BD 9-491.7N 108-6L.1E
50 [ |Quynhdn 9421 3N 107-48!.1E
51 [0 |SéngCau1-PY 09-35!.0N 107-311.0E

Chinh va Hién thi cac dai ...

Hinh 3.15 Hiéu chinh vi tri giéi han sb 36 va 45
Chuong trinh cho phép quy hoach tu dong vdi ban kinh R tir 100 <+ 250 hai
1y,
Thir nghiém voi R = 131 hai ly, 13 gia tri nho nhat trong s6 ban kinh
viing phu cua 82 dai dé xuét, quy hoach lya chon 1a 11 dai (hinh 3.16).
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. Tha nghiém véi R = 163 hai ly, 1a gia tri 16n nhat trong s6 ban kinh

viing phi caa 82 dai dé xuat, quy hoach lya chon 14 08 dai (hinh 3.17).

Mé phéng quy hoach mang Iudi d3 MF

Danh sach dai MF
TRUNG QUOC STT  Chon Tén dai Ban kinh B (NM) X Y
h & [Hai Phing 165 m  |w
2 [ |Thanh héa 165 162 144
3 B M Tréo -TH 165 165 148
4 EA | Dign Chau - NA 165 156 175
5 [ | TP.Béng Ha 165 220 256
6 B [Mi Nam Tram 165 252 320
7 EA | Séng Cau 2-PY 165 an 397
8 [ |Mi B3 Viach 165 300 472
Bl EA | Ha Chi Minh 165 218 509
10 & |Bacligu 165 147 562
1Al [ |TP.Ca Mau 165 131 573

VE lai |

Xda danh sach dai || Quy hoach || Cép nhat ving A2 |

Bén kinh: ' ,—|131 8 dich: EI
250

Hinh 3.16 Quy hoach véi ban kinh thir nghiém R = 131 hai ly
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M& phéng quy hoach mang lidi dai MF

Danh sach dai MF
STT Chon  Téndai B2n kinh B (NM) X Y
| h & |DiémDien-T8 185 197 114
2 & |Quing Ninh-aB 185 204|242
3 M |pungauat 185 286|318
4 M |TuyHea-PY 185 M |an
5 Mi Gig 185 276 496
6 M | Vinh 185 188|541
7 M |Bacliu 185 147|562
3 M |TP.caMau 185 131|573

| Vel | [ Xedeheinas || Quhosh || Cprhitving |
Mok W [® ] e [ 1)

Hinh 3.17 Quy hoach v&i ban kinh thir nghiém R = 163 hai ly.

- Thwr nghiém vai R = 144 hai ly, la gia tri trung binh ban kinh vung pha
cua 82 dai dé xuat, quy hoach lya chon 1a 09 dai (hinh 3.18).
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M8 phéng quy hoach mang ludi dai MF

Danh sach dai MF

STT Chon  Téndai Ban kinh B (NM) X Y
h Hai Phang 170 202 |99
2 Thanh héa 170 162 144
3 M |L& Thiy-QB 170 214|249
4 M |DungQuét 170 286 318
5 Quy nhn 170 309 |38
6 M |MiiDa Vach 170 300 |47
7 & |Hg Chi Minh 170 218|509
8 M |Bacliéu 170 147|562
9 TP. Ca Mau 170 131|573

[ VE lai H)&')ada'hséchdi | ’ Quy hoach | | Cép nhét ving A2 ]

Bén kinh: ' 6 dich: :l
250

Hinh 3.18 Quy hoach v&i ban kinh thir nghiém R = 144 hai ly.

Thir nghiém véi R = 200 hai ly, 1a ban kinh ving pha Viét Nam cong b
trong thong tu GMDSS.1/Circ.18, sé dai quy hoach 14 07 dai (hinh 3.16).
Thir nghiém véi ban kinh R = 215 hai ly, quy hoach lua chon chi can 05
dai 1 pha s6ng hét ving bién A2 (hinh 3.19).
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Mé phéng quy hoach mang ludi dai MF

Danh sach dai MF

STT | Gen | Ténds BankinhB(NM) X Y
h Diém Bin - TB 200 197 |14
2 Cla Viét 200 22 |29
3 & |pacPhs2-GN 200 M 350
4 Cam Nghia -CR 200 308|458
5 & |HoCniMinh 200 218|509
3 Bac iéu 200 147 |52
7 TP.Ca Mau 200 B |53

| it [ ] | commre

s . m— T —
250

Hinh 3.19 Quy hoach v&i ban kinh thir nghiém R = 200 hai ly.

M phéng quy hoach mang 1udi dai MF

Danh sach dai MF
STT | Chon | Ténda BankihB(NM) X Y

h Giao Lam - ND 215 188|127

2 Hug 215 241 |2

3 Quy nhen 215 09 |36

4 Mai Gia 215 76 |4%

5 Bac idu 215 147|562

Veli | | Xeadarhsichdsi || Quhosch | | CaprhdtvingA2 |

S —— T T

100 250

Hinh 3.20 Quy hoach v&i ban kinh thir nghiém R = 215 hai ly.
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Nhan xet

Phian mém quy hoach hinh hoc cho phép thuc hién véi cac gia tri ban
kinh khac nhau. Cac truong hop thir nghiém cho thy, véi ban kinh gia dinh
clia cac dai O gid tri tir Ryjn = 131 hai Iy + Rypax = 163 hai 1y, s6 luong dai
dugc quy hoach thay dbi tir 08 + 11 dai. Truong hop thir nghiém véi ban kinh
16n R = 215 hai 1y, chi can 05 dai b tri hop 1y dd phu duoc toan bo ving A2.

3.3 Két luan chwong 3

Phan mém tinh todn cy ly ving bién A2 va bd s¢ dit liéu cac dai by da
duoc xay dung trong chuong 2. Ngoai chirc ndng tra ctru thong tin dai bo, bd
co s& dir licu cling gitp cho vi¢c quy hoach mang dai bo MF duoc tu dong

hoa, truc quan va chinh xac.

Chuong 3 da nghién ctru phuong phap quy hoach hinh hoc theo khoang
cach Hausdorff. Phuong phéap nay ciing c6 thé ap dung cho ving bién A2 trén
cac lanh thé khac nhau. Trén co s& thuat toan dugc dé xuét, phén mém tu
dong quy hoach mang dai MF da duoc cai dat, tich hgp vao mém tinh to4n cy
ly phi séng ving bién A2 va di dugc thir nghiém, kiém chtng trén md
phong. Két qua dé xuat va thir nghiém quy hoach hinh hoc duoc ding tai &

cong trinh [CT5] trong danh muc céc cong trinh di cong bd cua tac gia.

Tuy nhién, cac giai phap quy hoach hinh hoc duoc dé xuat con nhiéu han
ché nhu: thira nhan cic dai b cung ban kinh ving phu, chua tinh t6i cac yéu
t6 thuc té nhu su ton tai cua cac dai trong hé théng cil, vi tri dat cac dai xa bo,
mat do tau thuyén hoat dong,... Pé khic phuc cac han ché nay, cac giai phap

quy hoach téi wu can dugc xem xét trong chuong tiép theo.
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CHUONG 4. QUY HOACH TOI UU MANG PAI BO MF SU DUNG
THUAT TOAN DI TRUYEN

4.1 Bai toan quy hoach t6i wu mang dai bo- MF

CAc giai phap da duoc dé xuat (chuong 3) di phan nao giai quyét duoc
y&u cau cua bai toan quy hoach véi cac muc tiéu va rang budc nhat dinh. Tuy
nhién, dé c6 duoc mot hé thong GMDSS bao dam cung cip tét cac dich vu
thong tin cho nguoi va phuong tién hoat dong trén cac ving bién, dao; phuc
vu cdng tac quan 1y diéu hanh, phong chdng thién tai, tim kiém, ctu nan; an
toan, an ninh hang hai, bao vé moi truong bién,.. va dac biét 1a phai phd hop
véi diéu kién dia ly, chinh tri, kinh té - xa hoi cua Viét Nam dong thoi theo
kip xu hudng phét trién caa kinh té va cong nghé cia thé gisi, dinh hudng
phat trién cta T6 chic hang hai quéc té IMO thi van dé khong phai don gian.
Khi d6, cac muc tiéu cho mot hé thdng tdi wu tap trung ¢ céc yéu tb:
- Cung cip t6t cac dich vu thong tin theo tiéu chuan Qudc té va Viét Nam
- Pham vi bao phu tbi da
- Sb luong cac dai tbi thiéu
- (Co tinh t6i sir dung ha tang sin co
- Dbam bao dong bd véi quy hoach phét trién nganh hang hai

- Phu hop dinh hudng phat trién mang thong tin truyén thong qudc gia,..

Nhu vay, bai toan quy hoach téi wu mang dai bo MF dugc xem nhu bai
toan tdi uu cho ham nhiéu bién:

- Néu coi s6 lugng cac dai 1a mot bién (x,) trong ham, x; sé& 1a s6 nguyén
trong khoang: 7 < X, < 82 (s6 lugng dai t6i thiéu la 7 tinh dugc theo
phuong phap thao tac truc tiép dua trén khoang cach hai dai lién ké hodc
quy hoach hinh hoc str dung khoang cach Hausdorff va sé luong dai tbi

da 12 82 theo bo co sd dir liéu vi tri dai MF trén viing bién Viét Nam)
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- Néu coi pham vi viing phu cia mdi dai 1a mét bién (x,), khoang gi4 tri
cia X,: 50 < X, < 163 hai ly (khoang chéng lan téi thiéu va ban kinh
viing phu tdi da cia mbi dai). Khi d6, pham vi ving phu cua tit ca céc
dai:

82

fw = zle'

i=7

va khoang cach gitra 2 dai fy = \/RZ — h2 + \/R2 — h?, Vvéi Ry, Rg 12

ban kinh va h 1a do rong vung phi xép chdng cua hai dai lién ké.

- Néu viéc sir dung cac dai co san 13 mot bién (x3), X3 s& 13 s6 nguyén
trong khoang: 0 < x3 < 13 (su trung khop véi 13 dai da c6 hodc khong sur

dung cac dai nay).

C6 thé thay rd quan hé giita cac bién khong hoan toan tuyén tinh. Thém
vao d06, sau khi dua ra phuong an quy hoach c6 thé phai hiéu chinh trong
truong hop can bo sung cac dai tai ving bién c6 mat do tau thuyén 16n, hiéu
chinh tham s6 dai khi vi tri dat dai tim duoc khong thuc té (mit bién),... Vi
vay, dé c6 duogc 101 giai tdt nhat cho bai toan ham da bién, cac thuat toan tbi
wu can duoc xem xét ap dung [3, 4].

4.2 Céc thuét toan toi wu
4.2.1 Thuat toan vét can (ES)

Thuat toan vét can, duyét, quay lui, ... 1a mot sb tén goi tuy khong déng
nghia nhung cing chi ra mot qua trinh tim kiém theo chiéu rong hoic chiéu
sdu trong khong gian cac 10i giai dé tim ra 10i giai t6t nhat. NGi cach khac 1
phuong phap don gian tim nghiém ciia bai todn bang cach xem xét tat ca cac
phuong an c6 thé. Vé mit nguyén tac thuat toan nay ludn tim duogc nghiém

néu bai toan c6 nghiém, dé l1a vu diém cua 16n nhat cua thuat toan. Hau hét
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cac bai toan déu khong kha thi ddi v6i con ngudi vi sd phuong 4n can kiém
tra 1a qua 16n. Tuy nhién, d6i véi may tinh, nho toc do xir Iy nhanh nén co thé
giai quyét dugc nhiu bai toan bang phuong phap vét can. Han ché cua
phuong phap 13 can nhiéu thoi gian thyc thi do phai phat trién mot khong gian
trang thai cuc 16n trude khi dén trang thai dich. Do d0, thuat toan vét can
thuong chi dugc ap dung véi cac bai toan co kich thudec nho. Mat khac,
phuong phap vét can luon dam bao tim ra nghi€ém chinh xac nén khong thich

hop véi cac bai toan tdi vu ham nhiéu bién [33, 35].
4.2.2 Thuat toan leo doi (HC)

Thuat toan leo ddi st dung k¥ thudt ning cép lip, 4p dung cho mot sd
diém don trong khong gian tim kiém. Mdi 1an nang cap, mot diém trong 1an
can ctia diém don (diém hién hanh) duoc chon 1am diém ké tiép, néu n6 cho
két qua tot hon ciia ham muyc tiéu. Viéc tim kiém két thuc khi khong thé nang
cép dugc nira. RO rang, thuat toan leo ddi chi cho két qua tdi wu cuc bo, két
qua nay phu thudc vao su chon lya diém xuét phat, mdt khac ta khong co
dugc thong tin vé sai sb gifra cac tdi wu cuc bo tim duge va tdi wu toan cuc.
Mic du di cai tién bang cach ting sd luong diém xuat phat (chon ngiu nhién
hodc chon theo két qua cua lan chay trudce), nhung khi co nhiéu cuc trj dia
phuong thi kha ning tim duogc két qua t6i wu toan cuc cta thuit toan leo do6i

rat thap [27, 45].
4.2.3 Thuat toan luyén kim (SA)

Thuat toan luyén kim SA c6 khéi nguén tr thuat toan Monte Carlo nam
1953 ctia nhoém cac nha khoa hoc Metropolis. Thuat toan SA dugc dé xuét boi
S. Kirk — Partrick nim 1982 va cong b nim 1983. Thuat toan SA thuc thi
don gidn va tuong tu qua trinh luyén kim vat ly. Thuat toan luyén kim 1a k§

thuét khéc phuc nhitng nhuogc diém cta thuét toan leo ddi. Loi giai khong con
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tiy thudc vao diém khoi dau nira ma thuong 13 gan véi diém ti wu. Dat dugce
diéu nay 1a nho vao xac suat nhan p. Xac suat p 1a ham theo gia tri ciia ham
muyc tiéu d6i voi diém hién hanh, diém méi va mot tham sé diéu khién bo
sung (tham s6 “nhiét d6” T). Noi chung nhiét d6 T cang thap thi co hdi nhan
diém méi cang nhd. Khi thyc hién thuat toan thi nhiét d0 T cua h¢ thong s€
dugc ha thap dan theo tirng budc. Thuat toan ding khi T nhoé hon mot ngudng
cho trudc, v6i ngudng nay thi gan nhu khong con thay d6i nao duoc chip
nhan nira. Mac du vay, k¥ thuat luyén kim cling khong tranh khoi han ché
trong viéc kham pha khong gian tim kiém va sy hoi tu dia phuong [26, 43,
44].

4.2.4 Thuat toan tim kiém Tabu (TS)

Mot cach dé tranh nhuoc diém cua phuong phap tim kiém mo phong
luyén kim 13 luu trir tit ca nhitng 101 giai da xét qua vao trong mot danh sach
goi 1a danh sach Tabu va chi chap nhan nhiing 1i giai ma khong c6 mit trong
danh sach nay. Tuy nhién, viéc luu trir va kiém tra xem liéu mot 1oi giai co
nam trong danh sach Tabu hay khong ton rat nhiéu thoi gian va bo nhd. Do do
thay vi luu trit tat ca cac 101 giai chung ta chi luu giit cac thude tinh dic trung
cho tap 101 giai d6. Tat ca moi di chuyén tir mot 101 giai nao d6 dén mot 1oi
giai khac co thudc tinh nam trong danh sach Tabu déu bi tir chdi [31, 42, 47].
4.2.5 Thuét toan tdi vu dan kién (ACO)

Thuét toan toi vu dan kién dua vao su quan sat cac bﬁy kién trong thuc
té. Phuong phap mo phong cach tim dudng di cua dan kién thyc hién dé tim
duong di ngin nhat tir t6 toi ngudn thirc dn theo cach truyén thong gian tiép
nhd tac dong vat 1y 1én duong di. Trén duong di, mdi con kién dé lai mot hoa
chit duge goi la vét mui va theo vét mui caa con kién khac dé chon duong di.

buong c6 cuong do vét mui (ndng do) cang cao thi cang duoc cac con kién
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lwa chon. Theo phuong phap nay, bai toan toi wu duge dua vé bai toan tim

duong di toi uwu trén d6 thi cau trac [20, 28, 36].
4.2.6 Thuat toan di truyén (GA)

Thuat toan di truyén 1a thuat toan tim kiém ngiu nhién dua trén co ché
chon loc tu nhién. Theo hoc thuyét Pac uyn, tir mot quan thé (tap céc ca thé)
ban dau, trai qua qua trinh bién d6i thich nghi véi diéu kién séng tao ra mot
16p con chau. Cac ca thé tét, thich nghi s€ duoc lya chon dé lai tao va dot
bién, trong khi cac c4 thé kém hon s& bi dao thai. Bit chudc tu tudng ndy cia
tu nhién, cac thuat toan di truyén ciing duy tri mot 16p 10i giai ban dau (quan
thé), thong qua qua trinh tién hoa (lai tao, dot bién) dé hinh thanh mot 16p méi
v6i hy vong 16p méi s& tét hon cii. Qua trinh tién hoa dién ra lién tuc cho dén
khi cac ham muc tiéu dan dat duoc, khi d6 101 giai cua bai toan duoc xac dinh.
Cac thuat toan di truyén duoc st dung phd bién trong khoa hoc tri tué nhan

tao, cac bai toan toi wu, nhan dang va xir 1y anh,...[ 41, 42].

Céac thuat toan toi wu 1a da dang, van dé quy hoach tdi wu mang dai bo
MF trong théng GMDSS Viét Nam ngoai su kho khan trong co s& toan hoc
con phai ké dén cac yéu td thuc té. Nhu da dé cap, van dé& quy hoach t6i uu
duoc xem nhu bai toan téi wu ham nhiéu bién, do do c6 thé c6 nhiéu bd
nghiém cung théa man cac muc ti€u. Thém vao do, trong qua trinh giai cac
»vét gid1” dugc luu trir va ké thira qua mdi 1an thuc hién thuit toan. Vi vay,
thuat toAn ma nghién ctru sinh st dung trong quy hoach t6i vu mang dai bd

MF duoc lua chon 14 thuat toan di truyén [21, 30, 48].
4.3 Quy hoach tdi wu mang dai bo MF
4.3.1 Nguyén ly thuat toan di truyén

Nguyén 1y co ban cta thuat toan di truyén duoc Holland gidi thiéu vao

nam 1962 véi cac Gmg dung dau tién trong tdi wu hoa. Trong linh vuc t6i uu
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hoa, thuat toan di truyén duoc phat trién nhanh chong va tGng dung trong
nhiéu linh vuc khac nhau nhu: t6i vu ham, nhan dang va xtr 1y anh, bai toan
quy hoach va diéu khién hé thong,...thudt toan di truyén ciing nhu cac thuit
toan tién hoéa noi chung, hinh thanh dya trén quan niém cho rang qué trinh
tién hoa ty nhién 13 qua trinh hoan hao nhat, hop 1y nhat va tuy n6 da mang
tinh tdi wu boi tinh ké thira va d4u tranh sinh tén. Tién hoa tu nhién duoc duy
tri nho hai qué trinh co ban: sinh san va chon loc ty nhién. Xuyén subt qua
trinh tién héa tu nhién, cac thé hé méi ludn duge sinh ra dé bod sung thay thé
thé hé cii. Ca thé nao phat trién hon, thich ung hon vé1 moi trudng s€ ton tai,
c4 thé nao khong thich tmg véi moi trudng s& bi dao thai.

Trong thuat toan di truyén, mdi c4 thé biéu dién mot 101 giai cua bai toan
va dugc mad hoa boi mot cau triic dit liéu mé ta cau triac GEN ciia c4 the d6 —
nhiém sic thé (NST). Trong qua trinh sinh san, cac ca thé con duoc sinh ra,
chung c6 thé thira hudng cac pham chat tir bd me, cdu tric GEN ctia nd mang
mot phan cdu trac GEN ctia b va mot phan cua me. Ngoai ra, trong qua trinh
tién hoa, c6 thé xay ra hién tuong dot bién, cau trac GEN cua ca thé con c6
thé chira cac GEN ma ca bd me déu khong c6. Nhu vay, tu qu’fm thé duoc
khéi tao ngﬁu nhién ban dau, thuat toan di truyén lién tuc sinh ra cc ca thé
con thay thé cho cac ca thé kém thich nghi cua thé hé trude d6. Qua trinh trén
lién tuc dién ra cho dén khi thoa mén diéu kién dung, khi d6 ta thu dugc 1oi

giai cho bai toan [34, 48].
Hinh 4.1 chi ra luu d6 thuét toan tong quat ctia thudt toan di truyén voi
cac budce chinh:
- Khéi tao ngau nhién quan thé ban dau.
- San sinh cac thé heé.
- DBanh gia do thich nghi.
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- Lua chon cap bd me dé thuc hién lai ghép.

- Thuc hién cac dot bién (néu can).

- -

Khdi tao quan thé

I |

Tinh toan va danh gia do Lai ghép

thich nghi ctia cac ca thé va dot bién

!

']
C_rmic >

Hinh 4.1 Thuat toan di truyén
4.3.2 Quy hoach téi wvu mang dai bd MF st dung thuat toan di truyén

Nhu di dé cap trong muc trudc, hé thdng duogc t6i wu theo GA véi cac
tiéu chi chinh: pham vi bao phu t6i da, s6 luong cac dai tbi thiéu, vi vay cac

tham s6 muc tiéu cho GA bao gém:

- S6 dai duogc sir dung la it nhat.
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- Céc dai duoc phan bé theo b bién, cac dao sao cho pham vi ving phu
(xép chong) phi hop.

- COtinh t6i cac dai da co, bd sung cac dai tai cac ving bién c6 mat do tau
thuyén, phuong tién hoat dong trén bién 16n.

- Dua ra khuyén céo hiéu chinh tham sb dai khi vi tri dat dai tim duoc

khong thuc té (mat bién).

Thuat toan di truyén cho bai todn quy hoach t6i vu mang dai bd MF

trong hé thong GMDSS Viét Nam dugc chi ra trong hinh 4.2.

BAT DAU

!

Nhép tham sb dai

)

Khéi tao quan thé

&
<

v |

Tinh toan va so sanh vai Lai ghép va dot bién
cac tham s6 muc tiéu tao danh sach moi

'

Théa man yéu
cau bai toan

Hinh 4.2 Thuat toan di truyén cho bai toan toi vu mang dai bo MF

4.3.2.1 Cac buoc cua thudt toan
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Buoc 1: Nhap thong tin tham sb cac dai: nhap maoi dir liéu hodc léy t b co

so dir liéu da xay dung, s6 dai duoc khoi tao 1a 82 vi tri dai co so.

Buée 2: Khoi tao ngiu nhién cac nhiém sic thé (vi tri cac dai). Mdi nhiém sic
thé bao gém chudi 82 bit nhi phan, mdi bit (1, 0) trong chudi thé hién su ¢6
mit hay khong cuia mdi dai.

Bude 3: Tinh toan va ddi sanh véi cac tham sd muc tiéu theo ham nhiéu bién.
Burée 4: Lua chon cac nhiém sac thé phu hop tir bude 3, thuc hién Lai ghép

va Dot bién dé dugc két qua ti wu.
4.3.2.2 Cdc todn tir di truyén
Cdc tham sé:

- Kich thudc quan thé (popsize): nhu da trinh bay trong budc 2, mdi NST
bao gom 82 bit nhi phan, do d6 s6 NST c6 thé c6 1a 2% NST. Véi bai
toan quy hoach téi vu mang dai bo, kich thudc quan thé duoc khoi tao
ban dau 12 100 NST (néu lay nhiéu hon s& dan t&i hién tuong bung no to
hop).

- Xa&c suat lai ghép p.: mdi NST trong quan thé cé p; % co hoi dugc chon
dé thuc hién lai ghép, trong bai toan nay xac suat lai ghép p, = 0.25
(25/100NST trong quan thé c6 co hoi duoc chon dé thuc hién lai ghép).
Tur 100 NST ban dau, sau qué trinh chon loc s& gitr lai 80 NST ¢ d6
thich nghi tt nhat, bo sung mgi 20 NST mai, nhu vay néu chon 25/100
NST dé thyuc hién lai ghép thi c6 it nhat 05/80 NST cii duoc lai ghép —
tranh tinh trang chi c6 cac NST méi bo sung dugc lai ghép trong khi
nhiing NST dugc gitt lai ¢c6 kha nang thich nghi cao hon nhu da tinh
trong buac chon loc trudce do).

- XA&c suat dot bién pm: pm % s6 GEN trén cac NST bi dot bién, trong bai
to4n nay xac suat dot bién p, = 0.01 (s6 NST trong quan thé s=100, sb
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bit trong INST 14 82 nhu vay sd bit trong 1 quan thé 1a 8200, néu lay pp,
= 0.01, s6 bit co thé bi dot bién la 82 — vira véi kich thuéc cua 1 NST
tién cho qué trinh xtr Ii khi lap trinh, thém vao do, trong thuc té sinh hoc:
ty 1& dot bién nho hon rat nhiéu so véi ty 18 lai ghép).

Toan twr chon loc

X4c suét lya chon cua nhiém séc thé (NST) v; ty 1¢ thuan voi gia tri do

thich nghi cua nd, dugc tinh theo cong thuec:

pi = f(v),i =1,...,popsize
F

Trong do:

- popsize: kich thudc quan thé

- f(vy): gia trj thich nghi cua NST v; dugc xac dinh theo ham da bién trong
muc 4.1

- F: tong gia tri thich nghi cia quan thé
Viéc chon loc c4c cé thé phu thudc vao vi tri xac suét qi ctia mdi NST v;

duoc tinh:

Céac NST trong quan thé dugc sap xép theo thir tu giam dan theo gia tri
d6 thich nghi. Mdi 1an chon loc, tién hanh chon 80% s NST t6t nhat tir quan
thé (80 NST) dé sao chép (di truyén) téi quan thé méi.

Toan tw lai ghép

Toan tur lai ghép nham tao ra NST con méi trén co s& cap NST bd - me

bang cach ghép cac doan GEN trong NST b - me lai véi nhau. Toén tir lai
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ghép duoc thyc hién v mot xac suét pc ndao do. Qué trinh dugc md ta nhu

Sau.

- Chon ngau nhién mot cap NST trong quan thé dé 1am bé me

- Tao mot s6 s6 ngdu nhién trong khoang tr 1 d&én m-1 (cac diém lai
ghép). Céc diém lai ghép s& chia NST b va me thanh cac chudi GEN.

- Thuc hién trao doi chéo cac chudi GEN cta NST bd - me s& thu duoc

cac NST con mai.

Vi bai toan quy hoach tdi vu mang dai bd ding GA, nghién ctru sinh sir
dung phuong phap lai ghép da diém (Multi — point Crossover). Chon ngau
nhién 8 diém jy, ..., js (1< j1 < jo < ... <jg < 100), 8 diém nay sé& chia cac NST
bb - me thanh 9 doan duoc danh s6 tir 1 + 9. Toan tir lai ghép da diém sé& tao

ra cdp NST con X’ va Y’ bang cach:

- X’ lay bang gid tri x; tai nhitng doan c6 s6 higu chan va bang gia trj y; tai
nhitg doan c6 s6 hiéu lé.
- Y’j lay bang gi4 tri x; tai nhitng doan c6 s6 hiéu Ié va bang gid tri y; tai
nhitng doan ¢6 s6 hiéu chan (hinh 4.3).
Cac diém lai ghép
k=2 k

y

X x1 X2 X3 x4 x5 X6 X7 X8 X9

<+ ||

Y yl y2 y3 y4 Y5 y6 y7 y8 y9
Sau lai ghép :

X | x1 | x2 | y3 | yd | y5 | y6 | x7 | x8 | x9

Y |yl | y2 | X3 | x4 | X5 | X6 | y7 | y8 | Y9
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Hinh 4 3 Lai ghép da diém

Todn tir djt bién

Dot bién 1a hién tuong NST con mang mQt s6 dic tinh khong c6 trong
NST cua bd - me. Toan tir d6t bién duoc thuc hién véi mot xac suit pm nho
hon nhiéu so véi xac sudt lai ghép p. boi vi trong tu nhién dot bién GEN
thuong it xay ra. Trong bai toan quy hoach tdi wu mang dai bd, phuong phap
dot bién dugc str dung 14 d6t bién dao nguoc (Inversion Mutation): chon hai
vi tri ngau nhién trong mdt NST va sau d6 thuc hién nghich ddo chudi GEN

gitta hai vi tri nay (hinh 4.4).

Truéc dotbién |2 |3 |7 |5 |8 |1 |4 |6 |9

Sau dot bién 2 (3 |1 |8 |5 |7 |4 |6 |9

Hinh 4. 4 D6t bién dao nguoc

Hinh 4.5 chi ra giao dién chinh cta chuong trinh:
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Qui hoach theo thuét toén G.

Danh sach cadc dai phat song
STT Chon Téndai

TRUNG QUOC Vitri

< ] >

Danh séch céc nhiém sac thé

STT Nhiém séc thé

S ian lap: || Thic hién

Hinh 4.5 Giao dién chinh ctia chuong trinh
4.3.2.1 Quy hoach tong quat

Truong hop quy hoach téng quat, khong tinh téi cac dai bo san co, thi
nghiém véi muac xép chong 1a 50 hai 1y, chuong trinh chay cho danh sach vi
tri dai va nhiém sic thé twong Gmg duoc chon vé6i sb 1an lap thir nghiém nhu

Sau:

- S 1an lap 14 10, két qua chi ra trong hinh 4.6: 29 dai (05 dai co s6)

- S61an lap 14 100, két qua chi ra trong hinh 4.7: 11 dai (02 dai co s6)

- S6 lan lap 12 1000, két qua chi ra trong hinh 4.8: 08 dai (02 dai co s6)
-S4 lan lap 12 5000, két qua chi ra trong hinh 4.9: 08 dai (03 dai co s6)
-S4 lan lap 12 10000, két qua chi ra trong hinh 4.10: 08 dai (03 dai co sd)
-S4 lan lap 12 20000, két qua chi ra trong hinh 4.11: 07 dai (03 dai co s0)
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Qui hoach theo thudt todn GA

Danh sach cac dai phat séng

TRUNG Qudc STT Chon  Ténda Vitri ~

2 Mii B3 Vach 11-40°0N 109-1"1E

2 Phan Rang 11-33 5N 109-0' 26

25 Tuy Phong 11-13'0N 10845 2E

2% Mii Rom 10:58° 0N 10821 1E
27 Ham Tan 10-39°0N 10745 SE

2 Huyén Mac 10-33'0N 107-26 3E
29 TP. C& Mau 991N 105-1'3E

Danh sdch cdc nhiém sdc thé

STT Nhigm sacthé ~
000100111101100000010001100100011010000000100..
00010011110110000001 0001 100100011010000000100..
001000011110100010011010101000101001 1000001 00..
0011100100101001 10110001 10010001 10100000001 00..
0001001110110100101100017100100011070000000100.
001110011101000100110001100100011010000000100..
001000011101100000101010101000101 0011000001 00..
000100111101100000110001100100011010000000100..
DDB1DD111111D1DDDD11DDD11DD1DDD1101DDDDDDD1DI%. "

AW o~ho s w |

Mé phéng | |Xéadanhsa'ch | | Thoat |

S0 fan 13p: 10 Thiic hign

Hinh 4.6 Quy hoach tong quat véi sb 1an lap 1a 10

Qui hoach theo thudt todn GA

Danh sach cac dai phat song

STT Chon  Téndai Vitri "
5 Dung Quét 1527 1N 108-41"9E

3 Hoai Nhon - BD 14-30°0N 1094 6E

7 M Théng - BD 14200 0N 1099 4E

g Vinh Ludng - KH 12:20° 0N 109-12.0E

3 Mili Ba Vach 11-40°0N 108-1"1E

10 Tra Vinh $57.0N 106-20°0E

11 TP. Ca Mau 991N 105-1"3E

Danh sdch cdc nhiém sac thé

STT Mhiém sdcthi ~
000001 0000000000001 000001 10000000000001 000000..
(0000010001 000000001 000001 00000000000001 000000..
000001 0000000000001 000001 10000000000001 000000..
000007 0000000000001 00000110000000000001 000000
000001 000000000000100000110000000000001 000000..
(000001 0000000000001 0000011 0000000000001 000000..
(000001 0000000000001 0000011 0000000000001 000000..

000001000000000000100000110000000000001000000.. ¥
>

Aw |~ o ;e WM

Mé phang | |Xéadanhsa'ch | ‘ Thoat |

Sa lan 1dp: 100 Thuic hign

Hinh 4.7 Quy hoach tong quat véi s6 lan lap 1a 100
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Qui hoach theo thut todn GA

Danh sach cac dai phat song

TRUNG qude STT Chon  Téndai vitri "
’ h M |Coadng 21-1.1N 107-24'0E
; 2 & |Lach Giang - ND 20-0°0N 106-11.0E
3 & |B&Trach1-a8 1750 0N 10626 4E
4 | TP Hai AnGN 1550 0N 108-22.8E
5 & |SéngCau 1-PY 1240°0N 10913 4E
[3 1 |CamNghia-CR 12:000N 1081308
7 & | HaChiMirh 1045 0N 107-5'0F
g M |TP.CaMau SEINTGIIE v
£ >

Danh sdch cdc nhiém sac thé

STT Nhiém sicthé ~
(00010000001 0000000000001 0000000000001 00000000..
(00010000001 0000000000001000000000000100000000..
00010000001 00000000000010000000000001 00000000,
00010000001 0000000000001000000000000100000000..
(00010000001 0000000000001 0000000000001 00000000..
(00010000001 0000000000001000000000000100000000..
00010000001 00000000000010000000000001 00000000,
DDD1DDDDDDWDDDDDDDDDDDD1DDDDDDDDDDDD1DDDDDDD2_ &7

A oo o e W

M8 phéng | |xaadamsa'd1| ‘ Thodt ‘

56 Ian Idp: 1000 Thijc hign

Hinh 4.8 Quy hoach téng quat véi sd 1an lap 1a 1000

Qui hoach theo thudt toan GA

Danh sdch cac dai phat song

TRUNG Quée STT Chon  Téndai Vitri "
o h & |cia g 211N 1072402
e 2 M | Ciim Hgi-TH 19-50°0N 105-58'0E
3 &l |L& Thiy-QB 17-10°0N 106-58' 7E
4 & | TP Tam KON 15-400N 108-28' 8E
5 B | Hosi Nhn - BD 1430°0N 109-4' 62
[ I |CamNgHia-CR 1240.0N 108-13'02
7 & | viing Tau 10:21°.1N 107-6°02
3 & | TP CaMau SEINTGIIE v
£ >

Danh sdch cdc nhiém sac thé

STT Nhiém séc the ~
2 (00010000000100000000000000010000000001 G000000..

3 (0001000000010000000000000001 0000000001 G000000..

4 (0001000000010000000000000001 0000000001 G000000..

5 (0001000000010000000000000001 0000000001 G000000..

[ (0001000000010000000000000001 0000000001 G000000..
:

8

5

<

0001000000010000000000000001 0000000001 0000000..

0001000000010000000000000001 0000000001 0000000..

000100000001000000000000000100000000010000000.. ¥
>

M8 phéng | |)(éadarhsa'ch| | Thodt |

S5 lan Idp: 5000 Thuc hign

Hinh 4.9 Quy hoach tong quat vai sb 1an 1ap 12 5000
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Gui hoach theo thuét todn GA

R TesBEE

Danh sach cac dai phat song

STT Chon  Téndai Vitri

I h Ciia Ong 21-1° 1N 107:24.0E
2 TH. Ciia Ls 19-50° 0N 105-42.1E
3 Phii Lc-TTH 16-20° 0N 107-55' 5E
1 Diic Ph& 1-QN 14-50° 0N 108-59'5E
5 Cam Rarh 1152 8N 108-16'5E
[3 H? Chi Minh 10-45" 0N 107-5.0E
7 TP. Ca Mau 991N 105138

|

Danh sdch cdc nhiém sdc thé

STT Nhigm sdc thé

1 000100000000000001000000000000000100000000010..

000100000000000001000000000000000100000000010..

000100000000000001000000000000000100000000010..

000100000000000001000000000000000100000000010..

000100000000000001000000000000000100000000010..

000100000000000001000000000000000100000000010..

000100000000000001000000000000000100000000010..

000100000000000001000000000000000100000000010..

e oo | | @ en | e | R

000100000000000001000000000000000100000000010..
>

~

W

Mé phéng | |Xéadanhsa'oh | | Thodt

56 1an Idp: 10000 Thijc hign

Hinh 4.10 Quy hoach tong quat v&i sb 1an 1ip 1a 10000

Qui hoach theo thudt todn GA

THAI

Danh sach cac dai phat song

STT Chon  Téndai Vitri

o h Hai Phang 20-52 3N 106-42.0E
2 TP. Ha Tirh 19:20° 0N 105-55'0E
3 Phii Lsc-TTH 16:20 0N 107-55 56
4 M3 Bl - QN 15-0".0N 108-55" 5E
5 Vinh Luidng - KH 12:2000N 1081206
3 Viing Tau 10:211N 107-6".0E
7 M Ca Mau 2380N 10442 0E

|

Danh séch cdc nhiém séc thé

STT Mhigm sdcthd ~

0000071000000000000001 0000000000001 00000000100.

(0000010000000000000010000000000001 000000001 00..

(000001000000000000001000000000000100000000100..

(000001000000000000001000000000000100000000100..

(000001000000000000001000000000000100000000100..

(000001000000000000001000000000000100000000100..

(0000010000000000000010000000000001 000000001 00..

AW~ e | L

(000001000000000000001000000000000100000000100..

Md phéng | |Xéadanhsa'ch | | Thodat

S6 13n Igp:

20000 Thiic hign

Hinh 4.11 Quy hoach tong quat v&i so lan lap 1a 20000
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Nhan xet:

Thir nghiém véi sb 1an lap tang dan, twong tu nhu su tién hoa cua quy
luat di truyén trong tu nhién, cac két qua quy hoach hoi tu theo cac tiéu chi
cua bai toan tdi vu da dat ra; sé luong dai it nhat, ké thira co s¢ ha tang san
c6, dién tich bao phu I6n nhit, ...

Thir nghiém chuong trinh nhiéu lan, khi sé l1an Iap du Ién trén 20000
vong , cac phuong an quy hoach xuat hién quy luat hoi tu vé tiéu chi sé luong
va vi tri dat dai. Xuat hién hoi tu cuc bd twong ddi tai cac ving bién nhu sau:

- Khu vuc phia Bac: Hai Phong / Hon Gai

- Khu vyc phia Nam: Viing Tau / H6 Chi Minh

- Khu vyc mién Trung: Pa Ning / Nha Trang

- Khu vuc Tay Nam bo: Mai Ca Mau / TP. Ca Mau

Két qua thir nghiém nay 1a co s dé ké thira dai sn c6 hoic lya chon dat
vi tri dai méi tai khu vuc mat do tau thuyén Ién nang cao tinh kinh té hay
viing ¢ yéu cau thong tin hang hai phuc vu qudc phong an ninh trén bién.
4.3.2.2 Quy hoach tinh dén cdc dai san co

Trén co s& két qua cua céc thir nghiém quy hoach tong quét, tiép tuc thir
nghiém céac quy hoach ké thtra véi s6 1an 13p 6n dinh 1a 20000 nhu sau:

- Ké thira dai Hai Phong, két qua chi ra trong hinh 4.12: 08 dai

- Ké thira dai Ba Néng, két qua chi ra trong hinh 4.13: 07 dai

- Ké thira dai Ho Chi Minh, két qua chi ra trong hinh 4.14: 07 dai
- Ké thira dai Miii Ca Mau, két qua chi ra trong hinh 4.15: 08 dai

Phan tich két qua céc quy hoach ké thura lya chon trude 01 dai ndm trong
04 nhém hoi tu cuc bd theo danh gia cua quy hoach tong quét nhan thay: cac
phuong an thr nghiém dam bao céc tiéu chi cua bai toan téi wu da dat ra va

van cho c6 sy hoi tu tai 2 + 3 vi tri con lai.
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Cui hozch theo thust todn GA |

Danh sach cac dai phat song

»

m,

s

STT Chon  Téndai Vitri

T h Hai Phang 20-52 3N 10642 .0E
2 Cuia Hai - TH 19-50"0N 105-58".0E
3 L& Thiy - QB 17-10°0N 106-58' 7E
4 Phii Léc-TTH 16-20°0N 10755 5E
5 Biic Phé 1-QN 1450°0N 10859 5E
3 Cam Rarh 1152 8N 108-16"5E

3%,-’; 7 Tra Vinh 9-57.0M 106-20'.0E
T A g TP. C Mau 9.9°1N 105-1'3E

4

b

4

Danh sdch cdc nhiém sac thé

STT Mhigm sic thé

»

(000001000001000000000000000100000100000000010..

(000001000001000000000000000100000100000000010..

(000001000001000000000000000100000100000000010..

(000001000001000000000000000100000100000000010..

m

(000001000001000000000000000100000100000000010..

(0000010000010000000000000001000001 00000000010..

(000001000001000000000000000100000100000000010..

ato oo |~ @ | en | | R

(000001000001000000000000000100000100000000010..

M3 phéng ] l ¥ba danh séch l l

Thodt

l

S0 1an I3p:

20000

Hinh 4.12 Quy hoach ké thira dai Hai Phong

Qui hoach theo thudt todn GA

Danh sach cac dai phat song

STT Chon
__amm h

<

Tén dai Vitri
Hai Phéng 2052 3N 10642 0E
2 TP.Ha Tirh 19-20° 0N 105-55.0E
3 D4 Ning 16-4'0N 108-13.0E
1 Quy nhdn 1347 0N 108-14'0E
5 Nha Trang 12-16°0N 108-10°.0E
3 Tra Virh 957.0N 106-20".0E
7 Miii Ca Mau 838"0N 104-42"0E

>

Danh séch céc nhiém sac thé

STT Nhigm sic thé

000001000000000000001000000000000001000000000..

(000001000000000000001000000000000001000000000..

000001000000000000001000000000000001000000000..

(000001000000000000001000000000000001000000000..

000001000000000000001000000000000001000000000..

(000001000000000000001000000000000001000000000..

w e |~ | @ | en | |

000001000000000000001000000000000001000000000..

A

| Ma phidng | |Xéadanhsa'ch | |

Thodt

Hinh 4.13 Quy hoach ké thira dai Pa Ning
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56 Ian I3p:

20000 Thic hign




Qi hoach theo thudt todn GA

o o Danh sach cac dai phat song
’ STT Chon Tén dai Wi tri

_a h Hén Gai 20-57 2N 107-4"2E
2 Dién Chau - NA 15-0°0N 105-37'2E
3 Phi Léc-TTH 16-20".0N 107-55"5E
4 Blic Phd 2-QN 14-40°.0N 109-2 BE
5 Minh Héa 1- KH 12-40°.0N 109-3'.5E
[ H& Chi Minh 10-45".0N 107-5".0E
7 TP. Ca Mau 991N 105-1".3E

|

Danh sdéch cdc nhiém sac thé

3 y L STT Nhidm séc thi -

A 000010000000000010000000000000000100000000001..
000010000000000010000000000000000100000000001..
000010000000000010000000000000000100000000001..
000010000000000010000000000000000100000000001..
000010000000000010000000000000000100000000001..
000010000000000010000000000000000100000000001..
000010000000000010000000000000000100000000001..
000010000000000010000000000000000100000000001.. ™

M ¥

Ma phéng ] l ¥da danh sach ] l Thoat

m

a0 w3 | R

wadu gie TeadnE

Sa ian lap: 20000

Hinh 4.14 Quy hoach ké thira dai H6 Chi minh

Qui hoach theo thuat toan GA

Danh sach cac dai phat song

TRUNG QUOC STT Chon  Téndai Vitri A
. e h C4i Bau -GN 21-10°.0N 10734 0E

2 Quirh Luiu - NA 19-10"0N 105-47 5€

3 Phong Bign-TTH 16-40"0N 107-28'8E

1 Phii Lac-TTH 16-20"0N 10755 5€

5 Phi Cét - B9 1440 0N 109-14'5E

[3 Séing Cau 2-PY 13-30°0N 109-16"7E

7 H& Chi Minh 10-450N 107-5"0E

g TP. Ca Mau SEINSIIE v
< >

Danh sdch céc nhiém sac thé

STT Nhiém sic thé ~
001000000000000100000000000000010100000000000...
001000000000000100000000000000010100000000000...
001000000000000100000000000000010100000000000..
0010000000000001 0000000000000001 0100000000000...
001000000000000100000000000000010100000000000..
0010000000000001 0000000000000001 0100000000000...
001000000000000100000000000000010700000000000...
DmDDDDDDDDDDDmDDDDDDDDDDDDDDmmDDDDDDDDDD&. 2

A e | || e | P

dxdn e TredmE

Mé phang | |Xéadanhséch | | Thoat |

50 1an 13p: 20000 Thuic hign

Hinh 4.15 Quy hoach ké thira dai Miii Ca Mau
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Tiép tuc thir nghiém quy hoach ké thira v&i sb 1an 1ap 1a 20000, chon
truge 02 vi tri dai nam trong nhom hdi tu cuc bg, chuong trinh chay cho két

qua danh sach vi tri dai va nhiém sac thé tuong tmg duoc chon nhu sau:

- Ké thira dai Hai Phong - Pa Nang chi ra trong hinh 4.16: 08 dai

- Ké thira dai Hai Phong - Ho Chi Minh chi ra trong hinh 4.17: 07 dai

- Ké thira dai Pa Nang - H5 Chi Minh trong hinh 4.18: 07 dai

- Ké thira dai Hai Phong - Miii Ca Mau chi ra trong hinh 4.19: 08 dai

- K@ thira dai Ho Chi Minh - Miii Ca Mau chi ra trong hinh 4.20: 08 dai
Phén tich két qua cac quy hoach ké thira lya chon trudc 02 dai nam trong

nhom 04 vung hoi tu cuc bg; cdc phuong an thir nghi€ém dam bao cac tiéu chi

cuia bai toan tdi wu di dit ra va van c6 sy hoi tu tai 1 + 2 vi tri con lai.

Qui hoach theo thuat toan GA

Danh sach cac dai phat song

STT Chon Tén dai Wi tri ~
| h Hai Phéng 2052 3N 10642 .0E
2 TP. Virh 18-40'.0N 105-47.5E
3 Hug 16-32 4N 107-38'2E
4 Da Nang 16-4.0N 108-13°.0E
5 Tuy Héa - PY 13-10.0N 108-16"7E
[ Phi YY&n 12-53 4N 108-27.1E
7 Yuyén Mac 10-33.0N 107-26"3E
g TP. C& Mau 991N 105-1"3E v
< >

Danh sdch céc nhiém sdc thé

STT Nhigm sac thé ~
000001000000000000700000000000001001000000000..
000001000000000000100000000000001 001000000000
000001000000000000100000000000001001000000000..
000001000000000000700000000000001001000000000..
000001000000000000100000000000001001000000000..
000001000000000000100000000000001 001000000000
000001000000000000100000000000001001000000000..
000001000000000000700000000000001001000000000..
Q0000 1000000000000100000000000001 001000000000 IRd

>
506 /3n 18p: 20000 Thuic hign

Ao e oo e |

Hinh 4.16 Quy hoach ké thira d¢ai Hai Phong va Pa Néng
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Qui hoach theo thuét todn GA

TRUNG QuU&c

R

Danh sdch cac dai phat song

Pl

TT Chon  Téndai Vitri

Hai Phéng 20-52.3N 106-42'.0E
2 Bé&n Thiy 18-30° 6N 105-55" 0E
3 Trigu Phong-QT 16-50'ON 107-14' 2E
4 Blic Phg 2-QN 14-40"0N 109-2.8E
5 Winh Lidng - KH 12-20°.0N 109-12°.0E
& HB Chi Minh 10-45" 0N 107-5 0E
7 TP.Ca Mau 991N 105-1"3E

1

s

Danh sdch cdc nhiém sdc thé

STT Mhiém sdc thé

000001000000000000010000000000100000000000001 ..

0000010000000000000100000000001 0000000000000

00000100000000000001 00000000001 00000000000001

0000010000000000000100000000001 00000000000001 ..

000001000000000000010000000000100000000000001 ..

0000010000000000000100000000001 0000000000000

0000010000000000000100000000001 00000000000001 ..

AW |~ D! AW N

0000010000000000000100000000001 00000000000001 ..

-

m

Mé phang ] I ¥pa danh sach ] I Thoat

|

Hinh 4.17 Quy hoach ké thira d¢ai Hai Phong va H6 Chi Minh

Qui hoach theo thudt todn GA

avdn gie weabmn F0o oo

Danh sach cac dai phat song

TRUNG QUGC 5

]

TT Chon  Téndai Vitri

Ctia Ong 2117 1N 107-24 0E
2 Dién Chéu - NA 190N 10537 2E
3 L& Thiy - QB 17-10°0N 10658 76
4 B3 Néng 164" DN 108-13'0E
5 Tuy Hoa - PY 13-10°0N 1081676
6 Ha Chi Minh 10-45"0N 107-5" 0E
7 TP. Ca Mau 9% 1N 105-1"3E

m 3

Danh sdch cdc nhiém sac thé

STT Nhigm sic thé

1 DDD1DDDDDDDDDDDD1DDDDDDDDDD1DDDDDDD1DDDDDDDDD..

00010000000000001 00000000001 00000001 000000000...

(000100000000000010000000000100000001000000000..

m

(000100000000000010000000000100000001000000000..

(000100000000000010000000000100000001000000000..

(000100000000000010000000000100000001000000000..

00070000000000001 00000000001 00000001 000000000,

(000100000000000010000000000100000001000000000..

ato | ga |~ @ | e | R

-

(000100000000000010000000000100000001000000000.. ™
i 3

-

Mé phéng ] l Xba danh sich ] l Thodt

S& Ian Idp: 20000

Hinh 4.18 Quy hoach ké thira dai Pa Nang — Ho Chi Minh
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Qui hoach theo thudt todn GA

Faidn i Traon®

Danh sach cac dai phat song

STT Chon Tén dai Vitri =
h Hai Phang 20-52'.3N 10642 .0E

2 Quimh Luu - NA 19-10°0N 10547 5E

3 TP Béng Ha 170.0N 1077 9E

4 TP Tam Kp-QN 15-40°0N 108-29'8E | =

5 Béng Hda - PY 13-0°.0N 109-21"6E

€ Cam Nghfa -CR 120°0N 108130

7 Ving Tau 1021 IN1076'0E ||

8 | M Cél Mau 8-30'0N 10442°0E  ~

4 n 3

Danh séch cdc nhiém s3c thé

STT Mhiém sic the &
T |
(0000010000000001 00000000000010000000010000000..
000001 0000000001 0000000000001 000000001 0000000..
000001 0000000001 0000000000001 000000001 0000000..
000001 0000000001 0000000000001 000000007 0000000..
000001 0000000001 0000000000001 000000001 0000000..
(0000010000000001 00000000000010000000010000000..
000001 0000000001 0000000000001 000000001 0000000..
(000001000000000100000000000010000000010000000.. ™

[

Mé& phéng ] lXéadanhséch ] l

56 /an Igp: 20000

m

ato e | | @ en | d || pa

Hinh 4.19 Quy hoach ké thira dai Hai Phong va Mili Ca Mau

Qui hoach theo thut todn GA

THAI LAN

Danh sach cac dai phat song

PG O STT Chon  Téndai Vitri =
. o h Cuia Ong 21-1U1N 107-24.0E
2 TX.Clia Ld 18-50°0N 10542 1E
3 TP.Ding Ha 170.0N 107-7'SE
4 Quang Nadi 15-10°0N 10852 8E | =
5 Cam Lam - KH 12-10°0N 108-9°7E
5 HB Chi Minh 10-45.0N 107-5'.0E
7 Bac ligu 926.1N 10524 6E | |
3 | M cal Mau 838.0N104-42.0E  ~
4 n 3

Danh sdch cdc nhiém sdc thé

STT Nhiém sic thé e
000100000000000001 00000000001 B0D0000000001000..

000100000000000001000000000010000000000001000..
000100000000000001000000000010000000000001000..
000100000000000001000000000010000000000001000..
000100000000000001000000000010000000000001000..
000100000000000001000000000010000000000001000..
000100000000000001000000000010000000000001000..
10 |000100000000000001000000000010000000000001000.. |

m

@ ea |~ ||| g

[} 1 3

[ M phéng I l)(éadanhsa‘ch] [ Thodt

Sa ian lap: 20000

Hinh 4.20 Quy hoach ké thira dai H6 Chi Minh va Mii Ca Mau
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Truong hop thir nghiém quy hoach ké thira v6i sb luong dai 16n hon, két

qua cu thé nhu sau:

- Ké thira dai Hai Phong - Ba Nang - Ho Chi Minh, két qua quy hoach chi
ra trong hinh 4.21: 8 dai.

- K@ thira dai Pa Ning - H6 Chi Minh — Miii Ca Mau, két qua quy hoach
chi ra trong hinh 4.22: 8 dai.

- K& thira dai Hai Phong - Pa Nang — Miii Ca Mau, két qua quy hoach chi
ra trong hinh 4.23: 08 dai.

- Ké thira dai Hai Phong - Ba Nang - H6 Chi Minh — Miii Ca Mau, két qua
quy hoach chi ra trong hinh 4.24: 9 dai.

- Ké thura 08 dai: Mong Cai, Ctira Ong, Hai Phong, Bén Thuy, Pa Ning,
Pha Yén, H6 Chi Minh, Ca Mau trong 13 dai co s& san cd, chon trudc: két

qua chi ra trong hinh 4.25: 8 dai.

Qui hoach theo thudt todn GA

Danh sach cdc dai phat song

STT Chon Tén dai Vitri al
1 h Hai Phang 20-52°3N 1064208

2 TP.Ha Tirh 18-20°.0N 105-55".0E

3 D3 Nang 16-4.0M 108-13°.0E

4 Pho Cét - BB 14-0.0N 109-14°5E

5 Mai B3 Vach 11-4000N 108-1°1E

6 H& Chi Minh 10-45".0N 107-5".0E

7 Sé6c Tréng 5-35'0N 106-1".0E

2 Mi Ca Mau 8-380N 104-42°0E v

< >

Danh sdch cdc nhiém sac thé

STT Nhigm séc thé fa)
000001 000000000000001000000000000001000000000..
000001000000000000001000000000000001000000000..
000001 000000000000001 000000000000001000000000..
000001 000000000000001 000000000000001000000000..
000001 00000000000000 1 000000000000001000000000. .
000001 000000000000001000000000000001000000000..
000001000000000000001000000000000001000000000..
000001 000000000000001 000000000000001000000000..

000001 000000000000001000000000000001000000000. [

i >
Xda danh sach Thodt
S50 Ian 13p: 20000 Thue hign

AL |00~ R
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Hinh 4.21 Quy hoach ké thira dai Hai Phong - Pa Néng - H6 Chi Minh
m

Danh sdch cac dai phat song

TRUNG QUicC | STT Chon Tén dai Vitri it
aaade o Han Gai 2057 2N 1074 2E

2 Bén Thiy 18-30°6N 10555 0E

3 Hug 1632 4N 10738 2E

4 D4 Ning 164.0N 1081308 |E
5 Tuy an - BY 12.20°0N 109-16'7E

3 H Chi Minh 1045 0N 107-5.0E

7 Viing Tau 1021 IN1076.0E | |
3 ‘ M cal Mau 233.0N 10442 0E  ~
4 m »

Danh sdéch cdc nhiém sac thé

STT Nhiém séc thé o
000071 000000000000001 0000000000001 001000000000...
00001000000000000001 0000000000001 001000000000..
00001 000000000000001 0000000000001 001000000000..
000071 000000000000001 0000000000001 001000000000...
00007000000000000001 0000000000001 001000000000
00001 000000000000001 0000000000001 001000000000..
00001 000000000000001 0000000000001 001000000000..
000071 000000000000001 0000000000001 001000000000...
00001 0000000000000010000000000001 001000000000.. ™

.= "__, ™ m o

Mé& phéng ] lXéadanhséch ] l Thodt ]

m

AW 00|~ | e

Sa fan Iap: 20000

Hinh 4.22 Quy hoach ké thira dai Pa Ning - H5 Chi Minh — Miii Ca Mau

Qui hoach theo thudt todn GA

Danh sach cac dai phat song

TRUNG QUOC STT Chon  Téndai Vitri =
" e h Hai Phang 20:52 3N 10642 0E

2 Ba Lat - ND 20-20°0N 106-35'0E

3 TP. Biing Hi 17-30'0N 106-35'8E

4 D3 Ning 164'.0N 10813.0E |E

5 Séing Cau 1-PY 13:40'0N 10917 4E

5 Wi Rom 10-59' ON 108-21"1E

“"—'31’}"”; 7 Bac ligu 926" 1N 105-24'§E

A EaE 3 | Mii ca‘ Mau 2380N 104420E  ~

4 mn 3

Danh séch cdéc nhiém sac thé

STT Nhiém séc thé e
| T |
00000100100000000000000001 0000000001 000000000..
00000100100000000000000001 0000000001 000000000..
00000100700000000000000001 0000000001 000000000
00000100100000000000000001 0000000001 000000000..
00000100100000000000000001 0000000001 000000000..
00000100100000000000000001 0000000001 000000000... |
00000100100000000000000001 0000000001 000000000..

(000001001000000000000000010000000001000000000.. ™
1n v

m

aw o]~ @ || e M

¥ reaomE E; -

Ma phang I l ¥oa danh sach I l

Sa Ian lap: 20000
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Hinh 4.23 Quy hoach ké thira dai Hai Phong — Pa Ning — Miii Ca Mau

Qi hoach theo thudt todn GA

Danh sach cac dai phat séng

STT Chon Tén dai Witri 2

3 TP.Béng Ha 17-0°.0N 107-7.5E

4 D3 Nang 16-4°.0N 108-13°.0E
5 Fhii Cét - BE 14-0°.0N 103-14"5E
6 Mi Gidg 11-4".0N 108-27.0E
7 Hé Chi Minh 10-45".0N 107-5".0E
] Tra Vinh 357 0N 106-20"0E
] Mi Ca Mau 8-38".0N 104-42'0E

Danh sdch cdc nhiém sdc thé

STT Nhigm séc thé 5
000001000000000000010000000010000001000000000.
(000001000000000000010000000010000001000000000.
000001000000000000010000000010000001 000000000
00000100000000000001000000001 0000001 000000000
(000001000000000000010000000010000001 000000000,
(000001000000000000010000000010000001000000000.
00000100000000000001000000001 0000001 000000000
00000100000000000001000000001 0000001 000000000

AL |00 W R

Xda danh sach Thodt

Sd lan lap: 20000 Thc hin

Hinh 4.24 Quy hoach: Hai Phong - Pa Ning - H6 Chi Minh - Miii Ca Mau

Qui hoach theo thudt toan GA
h s

Danh sach cac dai phat séng

TRUNG QuUOC STT Chon Tén dai Vitri -
= o h Méng Céi 2131°4N 10758 2E

2 Ciia Ong 21-11N 107-24' 0E

3 Hai Phang 20-52.3N 10642 0F

1 Bén Thiy 18-30°6N 10555 0E |=
5 98 Néng 16-4°0N 10813 .0E

[ Phi Yén 1253 4N 10827 1E

7 H& Chi Minh 10-45' 0N 107-5.0E

2 ‘ TP cal Mau SHINIOST3E  ~
4 n 3

P

Danh sdch cdc nhiém sdc thé

STT Nhidm sdc thé =
1011100101101 1110010101001 1011101 111011001 00..

100111070111101110110111110100100001111001101..
1111111010111100111100010011100001 11000111011
100101111001000010110011001110000111001100011..
110111011111101101110010010111110001000001100..
111111110011010100010101 01000107 110110101 0000..
1011110700111011000101111001001100110100001017..
110111001001011011110000111100001111011101000..
111111011011101111110100101101100111100000000.. ™
i b

m

a0 | o | e

Mé phéng ] l ¥fa danh sich ] l Thodt

Sa 13n I3p: 20000
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Hinh 4.25 Quy hoach ké thira 08 dai trong 13 dai co s6 sin co
Nhdn xét:

Qua cac budc thir nghiém da trinh bay cho thdy: phdn mém quy hoach di
truyén hoan toan c6 thé giup cho viéc quy hoach t6i uu mang dai bd MF mot
cach téng quat dua trén bo co sé dir liu da duoc xay dung. Mat khac, trén co
s& phan tich cac thur nghiém, co thé xac dinh dugc mic do hoi tu cuc bd
tuong d6i dé nang cao tinh dinh hudng cho cac tiéu chi nhu: tin dung co s
ha ting sin c6, ting cuong thong tin hang hai cho khu vic c6 mat do tau
thuyén 16n; tap trung cho cac ving nudc cang bién cé tiém niang kinh té cao;
cung cip thong tin cho phuc vu an ninh qubc phong; trién khai cac dai xa bo
nham muc dich bao vé toan ven chu quyén bién ddo va ving dic quyén kinh

té cua Viét Nam.

Trén co s phan tich cac thir nghiém, tuy thudc yéu cau thuc té, cac

phuong 4n quy hoach téi wu dé xuat nhu sau:

- Quy hoach tong quat dé co6 cach nhin chung: hinh 4.11 (7 dai).

- Quy hoach ké thira 02 dai Hai Phong — H6 Chi Minh: hinh 4.17 (7 dai).

- Quy hoach ké thtra 03 dai Hai Phong — Pa nang - HO Chi Minh, duy tri
t6 hop cac dai HF hién : hinh 4.21 (8 dai).

4.4 Két luan chuong 4

Ti wu hé thdng 13 bai toan phuc tap, van dé quy hoach tdi wu mang dai
bd MF ngoai sy khé khin trong co so toan hoc con phai ké dén cac yéu t6
thuc té nhu sy ton tai cia cac dai trong hé théng cil, vi tri dat cac dai (bo bién,
dao) va mat do tau thuyén hoat dong trén vung bién. Céc thuat toan toi wu 1a
da dang, trong chuong nay, nghién ctru sinh da dé xuat va xay dyng thanh
cong phan mém cho phép quy hoach t6i vu mang dai bo MF dung giai thuat

di truyén. Qua do, trg gitip cho cac nha hoach dinh trong van dé quy hoach tdi
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ru mang ludi dai bd MF trong hé théng GMDSS Viét Nam. Két qua nghién
ctru trong chuong 4 duoc dé xuét, thor nghiém va dang tai trong [CT6] va
[CT8] cua tac gia.

KET LUAN VA HUONG NGHIEN CUU TIEP THEO

Quy hoach va quy hoach t6i wu mang dai bod MF trong hé thong GMDSS
Viét Nam 1a vén dé quan trong va mang tinh thoi su. Cac giai phap quy hoach
dugc dé xuat khong nam ngoai muyc dich xay dung mot hé théng GMDSS phu
hop vé6i diéu kién dia 1y, chinh tri, kinh t& - x4 hoi ctia Viét Nam dong thoi
theo kip xu hudng phat trién ctia kinh té va cong nghé cia thé gidi, dinh
huéng phat trién ctia T6 chirc hang hai qudc té. Tl nhitng cong trinh nghién
ctru d3 dugc cong bd trén cac tap chi, ky yéu, hoi thao khoa hoc ciing nhu ban
thuyét minh ludn an cho thay noi dung va muc tiéu nghién ctru dit ra ban dau

d3 duoc hoan thanh. Cac dong gop khoa hoc méi ctia ludn an cy thé nhu sau:

1. Xay dung bd co s& dir ligu thong tin chung cho mang dai bo MF cua
Viét Nam. Két qua nay duoc dang tai ¢ cong trinh sé (3) va (4) trong
danh muyc céc cong trinh di cong b cua tac gia.

2. Dé xuét thuat toan hinh hoc va xay dung phan mém cho phép quy hoach
hiéu qua mang dai bd MF trong hé thong GMDSS Viét Nam. Két qua
nay dugc ding tai & ¢éng trinh sb (5) trong danh muyc cac cong trinh da
cdng b cua tac gia.

3. Quy hoach téi wvu mang dai bd MF trong hé théng GMDSS Viét Nam
tng dyng thuat toan di truyén. Két qua nay duoc dang & cong trinh sb

(6) va (8) trong danh muc céc cong trinh di cong b cua tac gia.

Bo co so cac dai dugc nghién ciu xay dung mang tinh tong quan va
tinh mo cao, ¢6 thé phét trién thanh bo CSDL ding chung cho céc nha quan

ly, nguoi dung. Céc giai phap quy hoach, quy hoach t6i vu ma luin an dat
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dugc hoan toan phl hop Véi cac muc tiéu dit ra ban dau, co thé dugc xem
nhu nhiing khuyén nghi dbi voi cac nha hoach dinh chién luoc trong van dé

quy hoach téi wu mang ludi dai bd MF trong hé théng GMDSS Viét Nam.
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PHU LUC: MOT SO MA LENH QUY HOACH

Public Class QuyHoachGA
Public BMP As Bitmap
Public BMP1 As Bitmap
Public b1 As Color
Public al As Color
Public dblSoDiem As Double
Public intSLNhiemSacThe As Integer
Public file As System.l1O.StreamWriter
Public arrNhiemSacThe(99, intSLNhiemSacThe) As Integer
Public arrDaiCoDinh(intSLNhiemSacThe) As Integer
Public arrDaiThucTeCo(intSLNhiemSacThe) As Integer

Private Sub dinhdangGridview()
dgvNhiemSacThe.RowHeadersVisible = False
dgvNhiemSacThe.ColumnCount = 3
dgvNhiemSacThe.AllowUserToAddRows = False
dgvNhiemSacThe.Columns(0).HeaderText ="STT"
dgvNhiemSacThe.Columns(1).HeaderText = "Nhiém sac thé"
dgvNhiemSacThe.Columns(2).HeaderText = "DP¢ thich nghi*

dgvNhiemSacThe.Columns(0).Width = 30
dgvNhiemSacThe.Columns(1).Width = 290
dgvNhiemSacThe.Columns(2).Visible = False
dgvNhiemSacThe.Width = 330
dgvDanhSachDai.Width = Me.Width - 10
dgvDanhSachDai.ColumnCount = 10
dgvDanhSachDai.AllowUserToAddRows = False
Dim chk As New DataGridViewCheckBoxColumn
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dgvDanhSachDai.Columns.Insert(1, chk)
dgvDanhSachDai.Columns(0).HeaderText ="STT"
dgvDanhSachDai.Columns(1).HeaderText = "Chon"
dgvDanhSachDai.Columns(2).HeaderText = "ID"
dgvDanhSachDai.Columns(3).HeaderText = "Tén dai"
dgvDanhSachDai.Columns(4).HeaderText = "Vi tri"
dgvDanhSachDai.Columns(5).HeaderText = "Thoi gian™
dgvDanhSachDai.Columns(6).HeaderText = "Tap am"
dgvDanhSachDai.Columns(7).HeaderText = "Tan s§"
dgvDanhSachDai.Columns(8).HeaderText = "Ban kinh B (NM)"
dgvDanhSachDai.Columns(9).HeaderText = "X"
dgvDanhSachDai.Columns(10).HeaderText = "Y"

dgvDanhSachDai.Columns(0).Width = 30
dgvDanhSachDai.Columns(1).Width = 50
dgvDanhSachDai.Columns(3).Width = 120
dgvDanhSachDai.Columns(4).Width = 130
dgvDanhSachDai.Columns(5).Width = 90
dgvDanhSachDai.Columns(6).Width = 100
dgvDanhSachDai.Columns(2).Visible = False
dgvDanhSachDai.Columns(8).Width = 120
dgvDanhSachDai.Columns(9).Width = 50
dgvDanhSachDai.Columns(10).Width = 50
dgvDanhSachDai.RowHeadersVisible = False
dgvDanhSachDai.Width = 330

End Sub

Private Sub zSubVeToanBoVungPhuSong()

dblSoDiem =0

picTest.Image = Image.FromFile("Images\bandovn.jpg")

BMP = New Bitmap(picTest.Image)

Dim i As Integer

picTest.Image = BMP

Dim intB As Integer, intX As Integer, intY As Integer

For i = 0 To dgvDanhSachDai.RowCount - 1

If dgvDanhSachDai.ltem(1, i).Value = True Then

intX = Clnt(dgvDanhSachDai.ltem(9, i).Value.ToString)
intY = CInt(dgvDanhSachDai.ltem(10, i).Value. ToString)
intB = Cint(dgvDanhSachDai.ltem(8, i).Value.ToString) * 1.852
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Call zSubVeVungPhuSong(intB, intX, intY)
End If
Next
MsgBox(dblSoDiem)
End Sub

Private Function zFunTinhDienTichVungPhuSong(ByVal
strNhiemSacThel As String) As Double
dblSoDiem =0
Dim i As Integer
Dim intB As Integer, intX As Integer, intY As Integer
Fori=0 To strNhiemSacThel.Length - 1
If strNhiemSacThel(i) = "1" Then
intX = pubMangToaDoX(i + 1)
intY = pubMangToaDoY(i + 1)
intB = pubMangbanKinhB(i + 1)
Call zSubVeVungPhuSongDeTinhDienTich(intB, intX, intY)
End If
Next
zFunTinhDienTichVungPhuSong = dblSoDiem
End Function

Private Sub zSubVeVungPhuSongDeTinhDienTich(ByVal intB As Integer,
ByVal intX As Integer, ByVal intY As Integer)
BMP1 = BMP.Clone
Dim i As Integer, j As Integer, intkhoangCach As Integer
bl = Color.DarkCyan
Dim intBanKinh As Integer, intHeSoBK As Integer, strTem As String
strTem = intB.ToString
intBanKinh = Cint(strTem)
intHeSoBK = intBanKinh / (publIntTiLeVeVungPhuSong * 1)
intX =intX * 2
intY =intY * 2
Fori=intX - intHeSoBK /2 To intX + intHeSoBK / 2 Step 20
Ifi <0 Then
Continue For
End If
For j =intY - intHeSoBK /2 To intY + intHeSoBK / 2 Step 20
If j >= 1343 Then
Exit For
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End If
If j <0 Then
Continue For
End If
If i >=900 Then
Exit For
End If
al = BMP1.GetPixel(i, j)
intKhoangCach = Math.Sqrt((i - intX) * 2 + (j - intY) " 2)
If al.A =255 And ((al.R <110 And al.R > 20) Or al.R =101 Or
al.R =100) And intKhoangCach <= intHeSoBK / 2 Then
dblSoDiem +=1
End If
Next
Next
BMP1.Dispose()
End Sub
Private Sub zSubVeVungPhuSong(ByVal intB As Integer, ByVal intX As
Integer, ByVal intY As Integer)
BMP = New Bitmap(picTest.Image)
Dim G As Graphics = Graphics.Fromlmage(BMP)
Dim P As Pen = New Pen(Brushes.Blue, 2)
Dim b As New Color
b = Color.BlueViolet
Dim i As Integer, j As Integer, intkhoangCach As Integer
Dim a As New Color
b = Color.DarkCyan
Dim intBanKinh As Integer, intHeSoBK As Integer, strTem As String
strTem = intB.ToString
intBanKinh = Cint(strTem)
intHeSoBK = intBanKinh / (publIntTiLeVeVungPhuSong * 1)
intX =intX * 2
intY =intY * 2
Fori=intX - intHeSoBK /2 To intX + intHeSoBK / 2 Step 1
Ifi <0 Then
Continue For
End If
For j =intY - intHeSoBK /2 To intY + intHeSoBK / 2 Step 1
If j >= 1343 Then
Exit For
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End If
If j <0 Then
Continue For
End If
If i >=900 Then
Exit For
End If
a = BMP.GetPixel(i, j)
intKhoangCach = Math.Sqrt((i - intX) * 2 + (j - intY) " 2)
Ifa.A=255And ((a.R <110 Anda.R>20) Ora.R=101Ora.R =
100) And intKhoangCach <= intHeSoBK / 2 Then
BMP.SetPixel(i, j, b)
End If
Next
Next
picTest.Image = BMP
End Sub

Private Sub picTest_DoubleClick(ByVal sender As Object, ByVal e As
System.EventArgs) Handles picTest.DoubleClick
If MsgBox("Ban c6 muén thém dai " & txtDaiDangChon.Text & " 2",
vbYesNo) = MsgBoxResult.No Then
Exit Sub
End If
Dim i As Integer
For i = 0 To dgvDanhSachDai.RowCount - 1
If dgvDanhSachDai.ltem(3, i).Value.ToString =
txtDaiDangChon.Text Then
MsgBox("Trong danh sach da c6 dai phat song nay", vbOKOnly,
"Thdng bao™)
Exit Sub
End If
Next
strSQL = String.Format("Select A.*, B.TenTapAm from DaiPhatSong as
A, TapAm as B where A.TapAmID=B.ID and A.ID={0}", Cint(txtID.Text))
dtrKetQua = Fun_LayDuLieuvaoDataReader(strSQL)
While dtrKetQua.Read
I = dgvDanhSachDai.RowCount
dgvDanhSachDai.RowCount +=1
dgvDanhSachDai.ltem(0, i).Value = (i + 1).ToString
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dgvDanhSachDai.ltem(1, i).Value = True
dgvDanhSachDai.ltem(2, i).Value = dtrKetQua.ltem("ID").ToString
dgvDanhSachDai.ltem(3, i).Value =
dtrKetQua.ltem(*"TenDai").ToString
dgvDanhSachDai.ltem(4, i).Value =
dtrKetQua.ltem("ViTri"). ToString.Replace("!", ")
dgvDanhSachDai.ltem(5, i).Value =
dtrKetQua.ltem("ThoiGian").ToString
dgvDanhSachDai.ltem(6, i).Value =
dtrKetQua.ltem("TenTapAm™).ToString
dgvDanhSachDai.ltem(7, i).Value =
dtrKetQua.ltem("TanSo").ToString
dgvDanhSachDai.ltem(9, i).Value =
dtrKetQua.ltem(*"ViTriX").ToString
dgvDanhSachDai.ltem(10, i).Value =
dtrKetQua.ltem("ViTriY"). ToString
dgvDanhSachDai.ltem(8, i).Value =
Math.Round(CInt(dtrKetQua.ltem("B").ToString) / 1.852)

End While
dtrKetQua.Close()
End Sub

Private Sub Forml1 Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

With picTest
.Image = Image.FromFile("Images\BanDoVN.jpg")
.SizeMode = PictureBoxSizeMode.Stretchimage
Left=5
Top=>5

End With

With PictureBox1
.Image = Image.FromFile("Images\BanDoVN.jpg™)
.SizeMode = PictureBoxSizeMode.Stretchimage
End With

BMP = New Bitmap(picTest.Image)

Call sub_mo_ket_noi()
Call dinhdangGridview()
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Call zSubLoadDuLieuCacMang()
txtID.Visible = False
intSLNhiemSacThe = pubIntSoLuongDai
ReDim arrNhiemSacThe(99, intSLNhiemSacThe)
ReDim arrDaiCoDinh(intSLNhiemSacThe)
ReDim arrDaiThucTeCo(intSLNhiemSacThe)
TextBox4.Text = 500
TextBox1.Visible = False
Button4.Visible = False
PictureBox1.Visible = False

End Sub

Private Sub zSubLoadDuLieuCacMang()
On Error GoTo thoat
strSQL = String.Format("Select TenDai, ViTriX, ViTriY, B, ID from
DaiPhatSong order by id asc™)

dtrKetQua = Fun_LayDuLieuvaoDataReader(strSQL)

Dim i As Integer, intID As Integer

i=1

While dtrKetQua.Read
intID = dtrKetQua.ltem("ID").ToString
pubMangMabDai(i) = dtrKetQua.ltem("ID").ToString
pubMangTenDai(i) = dtrKetQua.ltem("TenDai").ToString
pubMangbanKinhB(i) = Cint(dtrKetQua.ltem("B").ToString)
pubMangToaDoX(i) = Clnt(dtrKetQua.ltem("ViTriX").ToString)
pubMangToaDoY (i) = Cint(dtrKetQua.ltem("ViTriy").ToString)
i+=1

End While

pubIntSoLuongDai =i -1

dtrKetQua.Close()

thoat:
End Sub

Private Sub zSubDua50NSTLenMang()
Dim fileDocl As System.lO.StreamReader
Dim strNST As String
fileDocl = My.Computer.FileSystem.OpenTextFileReader("nst.txt")
Dim i As Integer, j As Integer
i=0
While fileDoc1l.EndOfStream = False
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strNST = fileDocl.ReadLine
For j =0 To intSLNhiemSacThe Step 1
arrNhiemSacThe(i, j) = Val(strNST(j))
Next
1+=1
End While
fileDoc1.Close()
Fori=50To99 Step 1
For j =0 To intSLNhiemSacThe Step 1
arrNhiemSacThe(i, j) =0
Next
Next
End Sub

Private Sub zSubHienThiNSTLenDatagridview()
Dim fileDocl As System.lO.StreamReader
Dim strNST As String, intKetQua As Integer
fileDocl = My.Computer.FileSystem.OpenTextFileReader("nst.txt")
dgvNhiemSacThe.RowCount =0
Dim i As Integer
i=0
dgvNhiemSacThe.RowCount =0
While fileDocl.EndOfStream = False
dgvNhiemSacThe.RowCount += 1
strNST = fileDocl.ReadLine
intKetQua = zFunTinhDoThichNghiCualNhiemSacThe(strNST)
dgvNhiemSacThe.ltem(0, i).Value = (i + 1).ToString
dgvNhiemSacThe.ltem(1, i).Value = strNST
dgvNhiemSacThe.ltem(2, i).Value = intKetQua
i+=1
End While
fileDoc1.Close()
End Sub

Private Sub zSubThuatToanGA()
bl = New Color
bl = Color.DarkCyan
al = New Color
Dim i As Integer
Fori=0 To intSLNhiemSacThe
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arrDaiCoDinh(i) =0
Next
Dim intDaiPHatSongID As Integer
For i = 0 To dgvDanhSachDai.RowCount - 1
intDaiPHatSongID = CInt(dgvDanhSachDai.ltem(2,
1).Value.ToString)
arrDaiCoDinh(intDaiPHatSongID - 1) =1 ' ID tir 1 nén phai la 1
Next

For i =0 To intSLNhiemSacThe Step 1
arrDaiThucTeCo(i) =i

Next

file = My.Computer.FileSystem.OpenTextFileWriter("nst.txt", False)

Call zsubSinhNhiemSacThe(arrDaiCoDinh)

file.Close()

Call zSubDua50NSTLenMang()

Dim intSoLanLap As Integer

Dim intSoLap As Integer

intSoLap = CInt(TextBox4.Text)

For intSoLanLap =1 To intSoLap Step 1
file = My.Computer.FileSystem.OpenTextFileWriter("nst.txt", True)
'tao ra 44 NST moi nho lai ghep
Dim randObj As New Random()

Dim k1 As Integer, k2 As Integer
Fori=1To 22
k1 = randObj.Next(0, 50)
k2 = randObj.Next(0, 50)
Call zSubLaiGhepNhiemSacThe(k1, k2)
Next
‘dot bien 6 nst
Fori=1To6
k1 = randObj.Next(0, 50)
Call zSubDotBietNhiemSacThe(k1)
Next
file.Close()
Call zZSubSapXepFile(*'nst.txt")
Call zSubDua50NSTLenMang()
Next
Call zSubHienThiNSTLenDatagridview1()
End Sub
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Private Sub picTest MouseMove(ByVal sender As Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles picTest. MouseMove
Dim intX As Integer, intViTriX As Integer, intViTriY As Integer
intX =e.X
Dim intY As Integer
intY =e.Y
Dim i As Integer
ReDim pubMangKhoangCach(pubIntSoLuongDai)
Dim intViTri As Integer, intKhoangCachMin As Integer
intkhoangCachMin = 15000
Fori=1To publntSoLuongDai
pubMangKhoangCach(i) = Math.Sgrt((pubMangToaDoX(i) - intX) ~
2 + (pubMangToaDoY(i) - intY) ” 2)
If pubMangKhoangCach(i) < intKhoangCachMin Then
intViTri =1
intKhoangCachMin = pubMangKhoangCach(i)
TextBox1.Text = intKhoangCachMin
End If
Next
If intViTri = pubMangTenDai.GetUpperBound(0) Then
Exit Sub
End If
Dim strTenDai As String
I =iIntViTri
strTenDai = pubMangTenDai(i)
intViTriX = pubMangToaDoX(i) * 2
INtViTriY = pubMangToaDoY (i) * 2
txtID.Text = pubMangMaDai(i)
txtDaiDangChon.Text = strTenDai
dtrKetQua.Close()
picTest.Image = BMP
BMP1 = BMP.Clone
Dim P1 As Pen = New Pen(Brushes.Red, 2)
Dim G As Graphics = Graphics.Fromlmage(BMP1)
G.DrawEllipse(P1, intViTriX - 3, intViTriY - 3, 16, 16)
G.DrawString(strTenDai, New Font("Tahoma", 18),
Brushes.OrangeRed, intViTriX + 10, intViTriY - 20)
picTest.Image = BMP1
End Sub

137



Private Sub Thoat(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
'nut thoat
Dim i As Integer
I = frmChinh.TabControl1.Selectedindex
frmChinh.TabControl1.TabPages.RemoveAt(i)
Me.Dispose()
End Sub

Private Sub Ve_Toan_Vung_Phu_Song(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles Buttonl.Click
Call zSubVeToanBoVungPhuSong()
End Sub

Private Sub Xoa_Danh_Sach_Dai_Hien_Tai(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles Button3.Click
dgvDanhSachDai.RowCount =0
picTest.Image = Image.FromFile("Images\bandovn.jpg™)
BMP = New Bitmap(picTest.Image)
End Sub

Private Function funKhoangCach50(ByVal i As Integer, ByVal j As
Integer) As Long
Dim z1 As Integer, intViTriDail As Integer, intViTriDai2 As Integer
For z1 =0 To intSLNhiemSacThe - 1 Step 1
If pubMangMabDai(z1) =i Then
intViTriDail = z1
Exit For
End If
Next
For z1 =0 To intSLNhiemSacThe - 1 Step 1
If pubMangMabDai(z1) = Then
intViTriDai2 = z1
Exit For
End If
Next
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Dim cosalpha As Double

Dim k As Double

Dim z As Double, x As Double, y As Double

X = pubMangbanKinhB(intViTriDail)

y = pubMangbanKinhB(intViTriDai2)

z = Math.Sqrt((pubMangToaDoX(intViTriDail) -
pubMangToaDoX(intViTriDai2)) ~ 2 + (pubMangToaDoY (intViTriDail) -
pubMangToaDoY (intViTriDai2)) * 2) * 2.573 * 1.852

Ifx+y>zAndx+z>yAndy+z>xThen

cosalpha=(x"2+z"2-y"2)/ (2*x*2)
k = x * Math.Sqrt(1 - cosalpha * 2)
Else
k=0
End If
funKhoangCach50 = k
End Function

#Region "Region ---- sinh ra cac nhiém sac thé cd thé dung dugc"

Private Function zFunTinhDoThichNghiCualNhiemSacThe(ByVal strNST
As String) As Integer
Dim i As Integer, intDoDai As Integer, binThoaManDieuKienl As
Boolean, binThoaManDieuKien2 As Boolean, bInThoaManDieuKien3 As
Boolean
Dim k As Integer
k=0
intDoDai = zFunctionDoDaiNhiemSacThe(strNST)
Dim arrMangIDint(intDoDai) As Integer, n As Integer
Fori=0TostrNST.Length - 1
If sStrNST(i) = "1" Then
arrMangIDint(k) = arrDaiThucTeCo(i)
k+=1
End If
Next
bInThoaManDieuKienl = False
n =intDoDai - 1
Fori=0TonStep 1
If arrMangIDint(i) <=5 Then
bInThoaManDieuKienl = True
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Exit For
End If
Next
bInThoaManDieuKien2 = False
Fori=0TonStep 1
If arrMangIDint(i) >= 78 Then
bInThoaManDieuKien2 = True
Exit For
End If
Next
bInThoaManDieuKien3 = True
Fori=0Ton-1Stepl
If funKhoangCach50(arrMangIDint(i), arrMangIDint(i + 1)) < 50
Then
bInThoaManDieuKien3 = False
Exit For
End If
Next
If (biInThoaManDieuKienl = True) And (biInThoaManDieuKien2 =
True) And (biInThoaManDieuKien3 = True) Then
zFunTinhDoThichNghiCualNhiemSacThe = intSLNhiemSacThe -
intDoDai
Else
zFunTinhDoThichNghiCualNhiemSacThe = 0
End If
Dim dblDienTichPhuSongCuaNST As Integer
dbIDienTichPhuSongCuaNST =
zFunTinhDienTichVungPhuSong(strNST) / 1000
zFunTinhDoThichNghiCualNhiemSacThe +=
dbIDienTichPhuSongCuaNST
End Function

Private Sub zsubSinhNhiemSacThe(ByVal arrDaiCoDinh() As Integer)
Dim i As Integer, j As Integer
Dim randObj As New Random()
Dim strKiemTra As String
strkiemTra=""
Fori=0To49
For j =0 To intSLNhiemSacThe
arrNhiemSacThe(i, j) = randObj.Next(0, 2)
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Next
Next
Fori=0To49
strkiemTra =
For j =0 To intSLNhiemSacThe
If arrDaiCoDinh(j) =1 Then
arrNhiemSacThe(i, j) = 1
End If
strKiemTra &= arrNhiemSacThe(i, j)
Next
zSubGhiNhiemSacTheVaoFile(strKiemTra)
Next
End Sub

Private Sub zSubLaiGhepNhiemSacThe(ByVal i As Integer, ByVal j As
Integer)
Dim randObj As New Random()
Dim strNST As String
Dim k As Integer, z As Integer
k = randObj.Next(1, intSLNhiemSacThe)
Dim arrNSTCon(intSLNhiemSacThe) As Integer
Forz=0Tok Step 1
arrNSTCon(z) = arrNhiemSacThe(i, z)
Next
Forz =k + 1 To intSLNhiemSacThe Step 1
arrNSTCon(z) = arrNhiemSacThe(j, z)
Next
StrNST =""
Forz =0 To intSLNhiemSacThe Step 1
StrNST &= arrNSTCon(z)
Next
zSubGhiNhiemSacTheVaoFile(strNST)
Forz=0Tok Step 1
arrNSTCon(z) = arrNhiemSacThe(j, z)
Next
Forz=k+ 1 To intSLNhiemSacThe Step 1
arrNSTCon(z) = arrNhiemSacThe(i, z)
Next
StrNST =""
For z=0 To intSLNhiemSacThe Step 1
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StrNST &= arrNSTCon(z)
Next
zSubGhiNhiemSacTheVaoFile(strNST)
End Sub

Private Sub zSubGhiNhiemSacTheVaoFile(ByVal strNST As String)
file.WriteLine(strNST)
End Sub

Private Sub zSubDotBietNhiemSacThe(ByVal i As Integer)
Dim randObj As New Random()
Dim k As Integer
Dim strNST As String
StrNST ="
For k =0 To intSLNhiemSacThe
StrNST &= arrNhiemSacThe(i, k)
Next

k = randObj.Next(0, intSLNhiemSacThe)
If arrDaiCoDinh(k) = 1 Then
zSubGhiNhiemSacTheVaoFile(strNST)
Exit Sub
End If
StrNST =""
If arrNhiemSacThe(i, k) = 1 Then
arrNhiemSacThe(i, k) =0
Else
arrNhiemSacThe(i, k) =1
End If
For k =0 To intSLNhiemSacThe
StrNST &= arrNhiemSacThe(i, k)
Next
zSubGhiNhiemSacTheVaoFile(strNST)
End Sub

Private Function zFunctionDoDaiNhiemSacThe(ByVal strNhiemSacThe
As String) As Integer
zFunctionDoDaiNhiemSacThe =0
Dim m As Integer, k As Integer
k=0
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For m =0 To strNhiemSacThe.Length - 1
If strNhiemSacThe(m) = "1" Then
k+=1
End If
Next
zFunctionDoDaiNhiemSacThe = k
End Function

#End Region

Private Sub zSubHienThiNSTLenDatagridviewl1()
Dim fileDocl As System.lO.StreamReader
Dim strNST As String, intKetQua As Integer
fileDocl = My.Computer.FileSystem.OpenTextFileReader("nst.txt")
Dim i As Integer, intSoNgauNhien As Integer
I = dgvNhiemSacThe.RowCount
dgvNhiemSacThe.RowCount += 1
dgvNhiemSacThe.RowCount =0
i=0
Dim Generatorl As System.Random = New System.Random()
intSoNgauNhien = Generatorl.Next(3, 10)
intSoNgauNhien = 50
While fileDocl.EndOfStream = False
dgvNhiemSacThe.RowCount +=1
strNST = fileDocl.ReadLine
intKetQua = zFunTinhDoThichNghiCualNhiemSacThe(strNST)
dgvNhiemSacThe.ltem(0, i).Value = (i + 1).ToString
dgvNhiemSacThe.ltem(1, i).Value = strNST
dgvNhiemSacThe.ltem(2, i).Value = intKetQua
i+=1
If i = intSoNgauNhien Then
Exit While
End If
End While
fileDocl.Close()
End Sub
Private Sub zSubSapXepFile(ByVal strFileName As String)
Dim fileDocl As System.lO.StreamReader
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Dim fileGhil As System.10.StreamWriter
Dim arr(99) As String, strTem As String
Dim arrDoThichNghi(99) As Integer, intTem As Integer
Dim strNST As String, intKetQua As Integer
fileDocl = My.Computer.FileSystem.OpenTextFileReader(strFileName)
Dim i As Integer, j As Integer
i=0
While fileDocl.EndOfStream = False
strNST = fileDocl1.ReadLine
intKetQua = zFunTinhDoThichNghiCualNhiemSacThe(strNST)
arr(i) = strNST
arrDoThichNghi(i) = intKetQua
1+=1
End While
fileDocl.Close()
Fori=0To 99 Step 1
Forj=i+1To99 Step 1
If arrDoThichNghi(i) < arrDoThichNghi(j) Then
strTem = arr(i)
arr(i) = arr(j)
arr(j) = strTem
intTem = arrDoThichNghi(i)
arrDoThichNghi(i) = arrDoThichNghi(j)
arrDoThichNghi(j) = intTem
End If
Next
Next
fileGhil = My.Computer.FileSystem.OpenTextFileWriter(strFileName,
False)
Fori=0To49 Step 1
fileGhil.WriteLine(arr(i))
Next
fileGhil.Close()
End Sub
Private Sub Button5_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button5.Click
PictureBox1.Image = Image.FromFile("Images\bandovn.jpg")
BMP = New Bitmap(PictureBox1.Image)
Call zSubThuatToanGA()
End Sub
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Private Sub dgvNhiemSacThe_Click(ByVal sender As Object, ByVal e As
System.EventArgs) Handles dgvNhiemSacThe.Click
On Error GoTo thoat
Dim i As Integer, k As Integer
Dim strNST As String
Dim arr(intSLNhiemSacThe) As Integer
I = dgvNhiemSacThe.CurrentRow.Index
strNST = dgvNhiemSacThe.ltem(1, i).VValue. ToString
k=0
Fori=0TostrNST.Length -1
If sStrNST(i) ="1" Then
arr(k) = (i + 1)
k+=1
End If
Next
dgvDanhSachDai.RowCount =0
Fori=0Tok-1Stepl
dgvDanhSachDai.RowCount +=1
dgvDanhSachDai.ltem(2, i).Value = arr(i)
strSQL = String.Format("Select A.*, B.TenTapAm from DaiPhatSong
as A, TapAm as B where A.TapAmID=B.ID and A.ID={0}", arr(i))
dtrKetQua = Fun_LayDuLieuvaoDataReader(strSQL)
While dtrKetQua.Read
dgvDanhSachDai.ltem(1, i).Value = True
dgvDanhSachDai.ltem(0, i).Value = (i + 1).ToString
dgvDanhSachDai.ltem(3, i).Value =
dtrKetQua.ltem(*"TenDai").ToString
dgvDanhSachDai.ltem(4, i).Value =
dtrKetQua.ltem("ViTri"). ToString.Replace(!", ")
dgvDanhSachDai.ltem(5, i).Value =
dtrKetQua.ltem(*ThoiGian").ToString
dgvDanhSachDai.ltem(6, 1).Value =
dtrKetQua.ltem("TenTapAm™).ToString
dgvDanhSachDai.ltem(7, 1).Value =
dtrKetQua.ltem("TanSo0").ToString
dgvDanhSachDai.ltem(9, i).Value =
dtrKetQua.ltem("ViTriX").ToString
dgvDanhSachDai.ltem(10, i).Value =
dtrKetQua.ltem("ViTriY"). ToString
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dgvDanhSachDai.ltem(8, i).Value =
Math.Round(CInt(dtrKetQua.ltem("B").ToString) / 1.852)
End While
dtrKetQua.Close()
Next
thoat:
End Sub
Private Sub Button4 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button4.Click
Dim i As Integer, strNhiemSacThel As String
TextBox1.Text=""
For i =0 To dgvNhiemSacThe.RowCount - 1
strNhiemSacThel = dgvNhiemSacThe.ltem(1, i).Value. ToString
TextBox1.Text &=
zFunTinhDienTichVungPhuSong(strNhiemSacThel).ToString & vbCrLf
Next
End Sub
Private Sub XoaNhiemSacTheGiongNhau(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles Button6.Click
Dim i As Integer, j As Integer
i=0
While i <= dgvNhiemSacThe.RowCount - 1
j=i+1
While (j <= dgvNhiemSacThe.RowCount - 1)
If dgvNhiemSacThe.ltem(1, i).Value.ToString =
dgvNhiemSacThe.ltem(1, j).Value.ToString Then
dgvNhiemSacThe.Rows.RemoveAt(j)
Else
j=j+1
End If
End While
i=i+1
End While
End Sub
End Class
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