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TOM TAT

Trong bai bdo nay, cdc tac gid trinh bay thiét ké, ché tao hé thang gid ldp radar kiém sodt
bién. Muc tiéu cia hé théng nay la tgo ra h¢ thong luyén tdp cé chwong trinh dieu khién va hién
thi giong nhuw hé thong khi tai thuc té, giiip cho ngueoi ding lam quen véi hé thang that. Cac ban
phim diéu khién, chuwong trinh va phan cimg diéu khién véi PIC duwoc thiét ké y nhu hé thong
khi tai that ma da dwoc trang bi cho si quan, vé ca giao dién, ngén ngir va kich thwéc. Man hinh
hién thi gid ldp dwoc thiét ké voi ngén ngit C# va hoat déng nhw hé théng hién thj cua radar
thuec té, Vi cdc ché dg gid 1ap cho cong tac huan luyén trong cdc kich ban khdc nhau.

Tir khéa: Radar; hé thong gia ldp; gidm sat bién; vi diéu khién PIC; hudn luyén.
ABSTRACT

In this paper, the authors present the design, manufacture of a simulator system for
marine-surveillance radar. The objective of this work is to create a practicing system which
consists of control program and display like the real ones. Therefore, it helps users to become
familiar with the real system. Keyboard, program and hardware for controlling based on
PIC-microcontroller are designed and manufactured to match perfectly in size interface language
with the actual system which is equipped to soldiers. The display interface is created using C#
programming language and works with different scenarios for training purposes.

Keywords: Radar; simulator system; marine-surveillance radar; PIC-microcontroller;

training.

1. GIOI THIEU

Trong tac chién hién dai, vii khi khi tai
cong nghé cao c6 vai trd quyét dinh thang loi
trong cac cudc chién tranh, radar 1a mot trong
khi tai hién dai d6 co vai tro nhiém vu rat
quan trong trong tac chién[1]. Khi tai radar
phat song vao khong gian suc sao tim kiém
cac muc ti€u xam pham vung troi, vung bién
hai dao, ving lanh thd caa Té Qudc dé kip
thoi thong bao cho cac luc lugng phong vé
nhu Phong Khong - Khong Quan va Hai
Quan c6 phuong an tac chién kip thoi bao vé
lanh thé lanh hai T6 Qudc. Ngoai ra radar

con ¢6 nhiéu nhiém vu khac nhu diéu khién
cac loai hoa lyc tiéu diét muc tiéu, dan duong
cho tau thuyén, may bay ta tac chién... Trong
tinh hinh hién nay, viéc thiét ké ché tao cac
hé thong radar gap rat nhiéu kho khin vé
cong nghé, do d6 Viét Nam phai nhap khau
tr nude ngoai. Khai thac stir dung thanh thao
cac loai khi tai radar hién dai c6 y nghia hét
saC quan trong gdp phan quan 1y tét ving
troi ving bién caa T6 Quéc. Trong diéu kién
khi tai that phai nhap khau tir nuéc ngoai véi
gi4 thanh rat cao va chi dugc trang bj trén tau
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phuc vu cong tac san sang chién dau. Do vay,
mot van dé rat cip thiét hién nay la nghién
ctu thiét ké va ché tao hé théng gia lap radar
giam sat bién phuc vu nhiém vu huin luyén.
Hé thdng gia lap nay giup cac chién sy Hai
Quan luyén tap, gip cac chién sy nhanh
chéng nam bat sir dung thanh thao khi tai
that; tir d6 gop phan bao vé viing chic ving
troi, ving bién, hai dao T6 Quéc.

Phéan con lai coa bai bao dugc td chuc
nhu sau: Trong phan 2, ching t6i trinh bay
ngan gon cac nguyén ly lam viéc cta hé
théng radar va nguyén 1y do cac tham s6 muc
tiéu cua radar. Tir d6, trong phan 3, chiing toi
trinh bay viéc thiét ké, ché tao hé thong gia
lap. Cubi cung, phan két luan bai bao dugc
trinh bay trong phan 4.

2. NGUYEN LY LAM VIEC CUA HE
THONG RADAR VA PO CAC
THAM SO MUC TIEU CUA RADAR
Phan nay trinh bay cac nguyén 1y trong

radar, lam co s& cho thiét ké va ché tao cua

chung t6i trong phan 3.

2.1 Phéan loai radar theo dai tin lam viéc

Bdang 1. Phdn logi ddi tan lam viéc radar

Tén cac bang tan | Pham vi tan s

HF 3 MHz - 30 MHz

VHF 30 MHz — 300 MHz
UHF 300 MHz — 1000 MHz

L 1000 MHz — 2000 MHz
S 2000 MHz - 4000 MHz
C 4000 MHz- 8000 MHz
X 8000 MHz — 12000 MHz
Ku 12 GHz - 18GHz

K 18 GHz - 27 GHz

Ka 27 GHz- 40 GHz

\% 40 GHz - 75 GHz

wW 75 GHz- 110 GHz

mm 110 GHz - 300 GHz

Phan loai radar theo dai tan lam viéc
duogc trinh bay ¢ Bang 1[1,2,3]. Radar 1am

Vviéc & tan sb cang cao thi do chinh xé4c trong
do toa do cua muc tiéu cang 16n nhung suy
hao duong truyén séng 16n dan &n cy ly
quan sat giam; nguoc lai radar lam viéc ¢ tan
s6 thip thi cy ly quan sat ting nhung do
chinh xdc trong do toa d6 muc ti€u
giam[4,5].

2.2 Nguyén Iy 1am viéc ciia hé théng radar

Chuyén
mach thu
phat

A\ 4

May phat

Hinh 1. Nguyén 1y lam viéc hé théng radar

Nguyén 1y lam viéc co ban cia mot
hé thong radar xung dugc hoat dong theo so
d6 khdi trong Hinh 1. Méy phét radar tao ra
xung phat xa siéu cao tan dwa qua hé thong
6ng dan séng téi chuyén mach thu phat, liic
nay chuyén mach thu phat sé dong tuyén thu
dé khong cho nang luong siéu cao tan lot vao
pha hong may thu, dong thoi mo tuyén phat
dua ning luong siéu cao tan ra dng ten buc
Xa dinh hudng vao khong gian dudi dang
song siéu cao tan. S6ng siéu cao tan gap muc
tiéu phan xa tro vé duge ang ten thu nhan
qua hé thdng dng dan séng chuyén mach thu
phat vao may thu. Tai may thu, tin hi€éu muc
tiéu phan xa trg vé duoc chon loc, bién déi,
khuéch dai dua dén thiét bi hién thi. Thiét bi
hién thi muyc tiéu, qua d6 chung ta c6 thé xac
dinh dugc cac tham s, tinh chat cia muc
tiéu nhu cy ly, phuong vi, do cao ...
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2.3 Nguyén tic do cac tham sé muc tiéu
radar

a) Do cw ly cua muc tiéu radar
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Hinh 2. Cy ly Ciia 2 tin hiéu Muc tiéu

Nguyén tic do cy ly co ban nhu sau:
néu goi T 1a thoi gian gitr cham tir khi xung
phat xa ra khoi ang ten téi khi gap muc tiéu
phan Xa tro dugc may thu thi cy ly cia muyc
tiéu R duogc tinh theo cong thuc (1).

R =(C*T)/2 (1)
trong do:

R 1a cy ly cua muc tiéu.

C 1a van téc song dién tir (3*108 m/s).

T 1a thoi gian truyén song.

Hinh 2 mét vi du thyc té cua cu ly muc
tiéu radar, trong do cu ly t6i da ma radar co
thé do duoc 1a 300 km, muc tiéu dugc radar
phat hién trong hinh nay 1a & cu ly 100 km.

b) Do géc phwong vi cua muc tiéu radar
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Hinh 3. Nguyén tic do géc phwong vi muc
tiéu radar

bé do duoc gdc cua muc tiéu, khi ang
ten quay va phat song vao khong gian do tim
muc ti€u, thi trén man hinh radar cling quay,
thiét ké sao cho ching quay ddng pha va

ddng bo voi nhau, nghia 13 dng ten va tia quét
c6 cung téc dd quay, va khi bup chi huéng
chinh Béc thi tia quét ciing chi dung 0 do trén
man hinh hién thi muc tiéu. Gia sir trén Hinh
3, blp song quét téi goc a gap muc tiéu phan
xa tré vé hién thi trén man hinh radar ta s& do
duoc goc 59d6 .

¢) Nguyén tic do dp cao muc tiéu radar

Hinh 4. Nguyén tdic do dj cao Muc tiéu radar

Néu nhu mit dat bang phang ta co thé
dé dang tinh toan dugc do cao muc tiéu theo
cong thuc (2).

h=R*sine (2)

Trén thyc té trai dat chung ta hinh cau
thé hién trén hinh 4 do dé dd cao thuc té cua
muc tiéu tinh theo cong thirc (3).

H = R* sine + R%/2r, (3)
trong do:

h 1a d6 cao cua muc tiéu néu coi mat dat 1a
bang phang.

H 1a do cao thuc té cia muc tiéu.
R 1a cu ly cia muyc tiéu.
re 1a ban kinh trai dat (gan bang 6370km) [6].

¢ la goc tao thanh boi d6 cao muc tiéu voi
mit phang ngang.
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3. THIET KE, CHE TAO

Dé thiét ké, ché tao hé thdng gia lap
radar giam sat bién, chung toi thiét ké va ché
tao thiét bi diéu khién hé thdng, thiét bi tao
gia muyc tiéu radar va thiét bi hién thi myc
tiéu radar. Thiét bi hién thi 1a man hinh LCD
do 16n twong duong voi man hinh radar trén
thiét bi thuc té. Hai phan dudi day trinh bay
thiét ké va ché tao thiét bi diéu khién hé
thng va thiét bi tao gia muyc tiéu radar.

3.1 Thiét ké thiét bi diéu khién hé théng

Dé sat véi muc dich thiét ké hé thong
luyén tap cho chién sy Hai Quéan lam quen
v6i hé théng that st dung ngdn ngir Nga,
trude tién chung toi thiét ké, ché tao giao
dién diéu khién dé nguoi dung tuong tac véi
hé thong thé hién trén Hinh 5.

Hinh 5. Giao dién diéu khién hé thang luyén tap

Trong d6, ¥ nghia cac nat nhan:
PJIC- BKJI: 14 mé ngudn may PJIC
PJIC- OTKJI: 14 tat nguén may PJIC
BBICOKOE: 1a mé cao ap
OTKJI:1a tit cao ap
AHTEHHA: 12 diéu khién quay dng ten
M3JTYUYEHUE: 12 n6i dau ra may phat
HIT: 13 ban phim nhap s6 liéu
BBO/I: 1a nhap vao sy lya chon
CBPOC: 1a bo su lua chon

Giao dién gdom phan diéu khién hé
thong va nhap tham sé dé xur 1y muc tiéu
radar. Phan diéu khién gom cac nat nhan 16n
dé diéu khién tit mo hé thdng quay ang ten,
tit moé phat song cao tan, hoi dap dich ta.
Phan nhap cac tham sb 1a ma tran phim dé
nhap cac sé nguyén tir 0 - 9, cac phép tinh co
ban ngoai ra giao dién con c6 dén bao phan
biét dich ta. Phan bén dudi bang diéu khién
la cac mach diéu khién voi khdi trung tam
dwa trén chip vi diéu khién PIC. Cac phim
nhan trén giao dién dugc két ndi véi mach
diéu khién & dudi va duoc lap trinh theo chuc
nang cua tirng phim.

3.2 Thiét ké thiét bi tao gia muc tiéu radar

Thiét bi tao gia gdm may tinh ciu hinh
cao co card d6 hoa va chuong trinh gia lap
muc tiéu trén man hinh radar. May tinh nay
dugc két ndi véi mach diéu khién dugc dé
cap trong muc 3.1.

a) Gidi thudt co bdn ciia h¢ thong

Giai thuat co ban caa hé théng duoc
thyc hién theo giai thuat Hinh 6, vai quy
trinh nhu sau:

Bat dau lam viéc, cap ngudn cho hé
thdng va khoi dong hé thbng.

Hé théng tu dong kiém tra an toan, néu
Kiém tra bao t6t tién hanh quay ang ten, néu
hong quay vé khai dong lai.

Hé thong quay dng ten lam viéc tét thi
tién hanh phat song radar, khi phat song radar
néu muc tiéu nam trong canh song radar s&
duoc hién thi trén man hinh radar, néu khong
nam trong canh soéng s& khong muc tiéu thi
quay vé phat song radar.

Khi ¢6 muc tiéu hién thi trén man hinh
radar thi tién hanh chon muc tiéu bam sat, khi
muc tiéu dugc chon bam sat thi hé théng tu
dong bam sat muc tiéu, néu muc tiéu khong
duogc chon bam sat quay vé hién thi muc tiéu.
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Két thuc quy trinh lam viéc co ban cua hé théng.

( Biatdau )
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Hinh 6. Gidi thudt co ban cua hé thong
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b) Thiét ké gid lgp man hinh hién thi hé théng radar
Man hinh hién thi gia 1ap hé thong radar dung dé hién thi muyc tiéu radar, trang thai lam
viéc va diéu khién he théng lam viéc.
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Hinh 7. Man hinh gid 1dp hé théng radar ¢ ché dé lam viéc
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Hinh 8. Man hinh gia |dp hé thong radar ¢ ché dg kiém tra

Man hinh dugc thiét ké giao dién gidng Man hinh hién thi gia lap hé théng
nhu man hinh radar thyc té, dé giup cho radar duoc thiét ké gdm cac phan co ban sau:
chién sy Hai Quan luyén tap sat véi thuc té Chinh giita man hinh hién thi gia 1ap hé

giao di¢n cling su dung ngdn nglt Nga va thdng radar thiét ké man hinh hién thi muc
duoc thé hién trén Hinh 7. tiéu radar. Tai man hinh hién thi gia lap hé
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théng s& lap trinh gia lap hién thi cac loai
Mmuc tiéu radar, nhu cac loai tau thuyén, cac
phuong tién bay, cac loai nhiéu trong radar. ..,
tai day ciing thiét ké lap trinh gia lap ludi do
cu ly va phuong vi ¢6 dinh dé nguoi str dung
xac dinh nhanh toa d6 cua muc tiéu radar.

Bén phai man hinh hién thi gia lap hé
théng radar thiét ké lap trinh gia lap céc
pannel diéu khién hé théng radar va pannel
chi thi tham sb cia muc tiéu radar cé chirc
nang va tinh chat gidng nhu hé thong radar
trén thuc té.

Phia trén man hinh hién thi gia lap hé
thong radar thiét ké lap trinh gia lap pannel
hién thi trang thai lam viéc cua cac thiét bi
trong hé thong radar.

C) Thiét ké man hinh gid ldp hé théng radar
& ché dp kiém tra

Man hinh gia lap hé théng radar ¢ ché
do kiém tra dung dé gia lap quy trinh kiém
tra caa hé théng radar that va dugc thé hién
trén Hinh 8. Man hinh duoc thiét ké lap trinh
gom 2 phan, c6 giao dién, quy trinh va chuc
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nang duoc hién thi giéng hé théng radar that.
Phan bén phai 1ap trinh gia lap pannel mo
phong qua trinh kiém tra thiét bi trong hé
thong radar, phan bén trai lap trinh gia lap
cac pannel diéu khién quy trinh kiém tra cac
thiét bi trong hé thong radar.

4. KET LUAN

Trong bai bao nay, ching toi trinh bay
thiét ké ché tao gia 1ap hé théng radar giam
sat bién trang bi trén cac tau chién dau. Hé
thdng gia lap radar giam sat bién phuc vy
chién sy Hai Quan luyén tap trong cac tinh
hudng chién dau giéng hé théng radar that,
gitip chién sy 1am quen, nam bat tir ¢6 nhanh
chong 1am chi hé thdng radar that trang bi
trén céac tau chién cua Hai Quan. Két qua thir
nghiém cua hé thong trinh bay trong bai bao
nay md ra huéng thiét ké hé théng gia lap
cho nhiéu loai vii khi khi tai khac cua Hai
Quan. Nhitng h¢ thong nay l1a phuong tién
luyén tap hiéu qua cho chién sy Hai Quan
nhanh chong nam bat 1am cha vii khi khi tai
hién dai, gitip dép ung yéu cau nhiém vu bao
vé T6 Quéc trong tinh hinh mai.
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