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Tt nhitng yéu cau cua thyc tién hién dai hoa cac khi tai trong quén sy, nhém
tac gia da dua ra y tuong “Nghién ctru, thiét k& hé thdng bam muyc tiéu cho
mo hinh nong sing tmg dung cong nghé xtr 1y anh ” v61 myc ti€u hudng toi
nham thiét ké ché tao cac robot chién dau théng minh sau nay. Hé thong sir
dung camera dugc bd tri huéng nhin doc theo mé hinh nong sing ding quan
sat muc tiéu trong pham vi cho phép. Sau khi hé théng quan sat phat hién va
nhan dang duoc muyc ti€u nhu ngudi, may bay, xe tang..., chuong trinh tinh
toan sé& dua ra cic thong s6 vé vi tri, huéng va van toc ciia muyc tiéu. Bo dicu
khién trung tim dya vao cac thong sd nhan dugc tir hé thong quan sat s€ dua
ra tin hiéu didu khién cac dong co nham thay doi goc tam va goc huéng cua
mo hinh nong sing sao cho hudng ctia nong sing luon bam theo dbi twong
can bam. Phuong phép nghién ctru cia nhom tac gia 1a tir nghién ctu ly
thuyét toi thiét ké ché tao ché tao mé hinh thuc nghiém. Sau do, tién hanh
thuc nghiém cu thé trén mo hinh thiét ké va danh gia kha niang bam muyc tiéu
ctia hé thdng trong cac diéu kién khac nhau.

Abstract
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Based on the requirements of that practice in the military, we put forward
the idea of “Researching, designing the tracking system for to the gun model
using image processing technology” for designing intelligent battle robots.
The system uses cameras which are positioned along the barrel of the gun
are able to observe the target within the allowable range. After detecting and
identifying target object (people, aircraft, tanks...), the information about
the location, range, azimuth and velocity of the target object will be
transmitted to the central controller. Based on the parameters received from
the observation system, the central controller will control the range and
azimuth motors of the gun model to track the target object. Researching
methods is theoretical researching in combination with experimental
designing and manufacturing. Then, the team conducts specific experiments
on the designed model and assesses the tracking of ability of the system
under different conditions.
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1. GIOI THIEU

Trong nhitng ndm gan dy, viéc ing dung cong nghé xir Iy anh dé giai quyét cac bai toan
thuc té trong cac linh vuc y hoc, cong nghiép, khoa hoc vii try, diéu khién... dang dugc cac nha
nghién ctru trén thé gi¢i ddc biét quan tim. Ciing nhu vAy, trong quan sy, v6i muc dich ting
cuong kha niang chién déu va giam thiéu thuong vong cho ngudi linh, cac nudc trén thé gisi
dang di siu vao nghién ctru ing dung cong nghé xtr 1y anh [1] nham thiét ké, ché tao cac robot
thong minh c6 kha ning tac chién thay thé nguoi linh trén chién truong. Vi vay ching t6i d& xuit
¥ tuong “Nghién ctru, thiét ké hé thong bam muc tiéu cho mé hinh nong siing Gmg dung cong
nghé xtr 1y anh” v6i muc tiéu hudng t6i nham thiét ké ché tao cac robot chién dau thong minh
sau nay.

Nhu chiing ta da biét, dé giai quyét bai toan nhan dang ddi twong bang hinh anh di duoc
cac nha nghién ctru trong va ngoai nude nghién ctru tir kha 1au voi nhidu thuat toan khac nhau va
phé bién van 1a xay dung cac thuat toan nhan dang theo mau, chuong trinh nhan dang duogc viét
trén nén Visual C++ cing véi Open CV [2]. Tuy nhién hién nay v6i sy 10n manh ciia mot ngdn
ngit lap trinh mdi d6 1a LabVIEW [3] (viét tit cua Laboratory Virtual Instrumentation
Engineering Workbench) da tao ra mot moi trudng lap trinh hiéu qua trong viée giao tiép da
kénh giira cac thiét bi. Pbi voi k§ su, nha khoa hoc hay giang vién, LabVIEW déan dan tré thanh
mot trong nhitng cong cu phd bién nhit dé xay dung cac ing dung thu thap dir liéu tir cac cam
bién va phat trién cac thuét toan. LabVIEW duoc st dung trong nhiéu linh vuc khic nhau nhu do
luong, tu dong hda, co dién tir, robot, vat 1y, toan hoc, sinh hoc. Pac biét 1a kha nang xur 1y anh
v cling manh mé cta LabVIEW véi cac ham tiéu chuan hoat dong tin cdy di budc dau lam thay
d6i tu duy trong nghién ciru thiét ké cua cac k¥ su trén thé gio1. Ngoai ra, v6i kha nang két ndi
nhanh chéng va tin cdy véi thiét bi ngoai vi hay cac mach diéu khién di tao nén nhitng diém
manh ctua LabVIEW trong viéc x4y dung cic phan mém nhédn dang va diéu khién trong cac hé
thdng co dién tir. Dua trén cac wu diém d6, nhom tac gia da chon phin mém LabVIEW dé xiy
dung chwong trinh nhan dang va bam dbi twong cho mé hinh ndng sting.

Trén hinh 1 chinh 1a mé hinh thyc nghiém ma nhom tac gia di xay dung dung dé khao sat
thut todn bam ddi twong. M6 hinh gdm cac khdi chinh: (1) Than xe; (2) Cum gia d&; (3) Nong
sung; (4) Camera quan sat; (5) Pong co RC Servo MG995; (6) Mach nhung Arduino Uno R3;
(7) Mach cong suat 1.298.

Hinh 1. M6 hinh hé nong sting bam muc tiéu
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2. GIAI PHAP NHAN DANG VA BAM POI TUQNG
2.1. Giai phap nhin dang ddi twong

Trong LabVIEW dé thu nhan anh, xu ly anh va nhan dang dbi tuong, chung ta co thé dung
nhiéu cach. Tuy nhién voi hai Toolkits NI 13 Vision Acquisition va Vision Assistant, ching ta cé
thé xay dung mét chuong trinh thu va nhan dang anh mdt cach nhanh chong véi do tin cdy cao.
Qua trinh thu nhan anh, xtr Iy anh ciing nhu xuét tin hiéu diéu khién ta c6 thé hinh dung qua céc
budc thé hién trén hinh 2.

( « r s )
XUAT TIN HIEU

THU NHAN ANH XU LY ANH L
{Vision | (Vision Assistant) PIEU KHIEN
Acquisition) (NI VISA)
\

- Giao tiép camera,
webcam.

- Lua chon ngudn
anh.

- Thiét lap théng sb
anh.

- Chon théng )
xuét ra.

3

|

- Lay tin hidu tir
Vision Acquisition.
- Phin tich, chinh
stra anh.

- Trich chon dic
diém anh.

- Chon théng s6
XUt ra.

- Ly tin hiéu sau
khi xur Iy anh.

- Giao tiép véi
mach diéu khién.

- DPwa tin hiéu
dién khién vao co
cau chap hanh.

Hinh 2. Qu4 trinh thu nhan, xr 1y anh va xuat tin hiéu diéu khién

Viéc thu nhan anh trong méi truong LabVIEW duoc thuc hién ri€ng thong qua Toolkits
Vision Acquisition [4]. Pay 1a mot Toolkits co ban cho phép ngudi dung xay dung chuong trinh
thu nhan anh tir camera mdt cach linh hoat (két ndi khong day, cé day, Wifi, 3G...). Trong gii
han cta van dé nghién ciru, nhdm tac gia chon mau camera IP67 USB Borescope (640x480) dé
thiét lap chuong trinh két ndi thu nhan anh. Anh sau khi thu nhan s& duoc dua sang Toolkits
Vision Assistant d xtr 1y. Pay 14 budc quan trong vi toan bd cac cong viée chinh cia xir Iy anh
déu tap trung & day. Vision Assistant cho phép xay dung chuong trinh xir ly va nhén dang anh.
Vi du: Color Matching - nhén dang nhirng d6i tuong theo mau sic, Color Location - nhan dang
dbi tuong theo phan bd khu vu mau, Color Pattern Matching - nhan dang theo mau doi tuong,
Object Tracking - bam d6i tuong. ...

Anh miu
v

Trich chon thong tin mau sic va biéu d6 xam cta ddi turong mau

v

Su dll_lng‘thénlgk tin r}?éu sdc cho thl:lﬁt tqén dinhvi | 1 Anhtu
nham tim kiém doi tugng trong anh tr camera Camer

A

St dung biéu d6 xam cho mdi vung mau dé xac dinh vi tri cua
doi tuong tim kiém trong anh tir camera

v

Ghi lai gia tri so sanh v& mau sac va bicu do xam ctia moi ving

Hinh 3. So db thuét toan nhan dang anh st dung ham Color Pattern Matching
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Trong nghién ctru nay, voi yéu cAu can nhan dang dbi tuong 1a muc tiéu bia sb 4, mat
ngudi. Hai d6i tuong niy c6 cac dic trung co ban ca vé cdu triic va vé& mau sic, vi vay, nhom tac
gia dung ham Color Pattern Matching dé xay dung chuong trinh kiém nhan dang theo cac miu
cho trude. Thuét toan tim kiém va nhan dang duoc thé hién trén hinh 3.

2.2. Giai phap diéu khién bam ddi twong

Dé mo hinh nong sting ludén bam theo muc ti€u, ta dua ra yéu cau cua bai toan 1a chuong
trinh di€u khién goc tdm va goéc hudng cua nong sung phai dap (mg lam sao cho tam O’ cua vang

anh muyc tiéu (vi tri nhan dang muyc tiéu) ludn trang voi tam chudn (dlem 0). Yéu cau cla bai
toan thuc te thé hién trén hinh 4: khi myc tiéu chuyén dong tuc 1a diém O’ di dong thi s& Xuét
hién sai s6 Ax theo phuong ngang, Ay theo phu:ong doc so v&i diém O. Bai toan ta can phai giai

quyét & ddy la diéu chinh nong sung dé cic sai sé Ax=0vaAy=0.

l— Xd I Xo
y i

Vi tri thye té

Yol . | ........ !: s Al

Ax + V1tiri mong muon

Hinh 4. Sai s6 gitia vi tri thuc t& O’ va vi tri mong muén O

Trén thuc té v6i muc dich tang tinh 6n dinh cua hé théng, nhoém tac gid su dung bo didu
khién PID dé diéu khién hai dong co RC Servo tam va huéng theo sai s6 AxvaAy. So dd céu
tric bo diéu khién PID diéu khién dong co diéu chinh goc tam va goc hudng cta nong sung duoc
thé hién trén hinh 5.

Xo(Yo)

Ax(Ay)

A

PID 4* Motor

CCCH

Chuong trinh thu nhén

X(Y)

va xu ly anh

Hinh 5. So dd céu triic cua hé thong diéu khién tAm va hudng

Luu d6 thuat toan diéu khién duoc thé hién trén hinh 6.
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Hinh 6. Luu d6 thuat toan diéu khién

3. THUC NGHIEM
3.1. Xay dung moé hinh thuc nghiém

pé xay dung mé hinh thyc nghiém, nhém tac gia lya chon camera IP67 USB Borescope
(640x480), mach diéu khién nhiung Arduino Uno R3 [5] 13 mot mach nhung kha phd bién va tin
cdy trén thi truong két hop mach cong xuit L298 diéu khién hai dong co RC Servo MG995 dung
6n dinh goc tim va goc huéng cho md hinh ndng siing.

Trén hinh 7 mé ta chuong trinh nhan dang ddi tuong va diéu khién bam ctia mo hinh nong
sting duge nhom tac gia xay dung trén nén phan mém LabVIEW:

-Khu vuc (1) ¢o Toolkits Vision Acquition dé thlet lap chuong trinh thu nhn anh tur
camera va Vision Assistant nhin dang d6i tugng mong mudn (khi mau, bia sO 4, mit nguoi);

- Khu vuce (2) 1a khu vuc thiét 1ap chuong trinh tinh toan sai s6 vé vi tri ctia tdm ddi tuong
nhan dang so v6i tam anh (Ax , Ay );

- Khu vuc (3) 1a khu vyc xay dung bo diéu khién PID cho hai dong co RC Servo didu
khién goc tam va goc hudng voi sai s6 goc dugce tinh toan theo sai s6 vi tri ctia tim ddi tuong
nhan dang so v6itam anh (Ax , Ay );

- Khu vuc (4) 1a khu vye thiét 14p cac thong s vé mach diéu khién (thiét 1ap két ndi mach
nhing Arduino Uno R3 véi chuong trinh LabVIEW);

- Khu vue (5) 14 khu vye thiét 1ap tin hiéu diéu khién dong co (xudt tin hiéu diéu khién goc
cho hai dong co RC Servo).
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Hinh 7. Chuong trinh diéu khién

3.2. Thir nghiém khé niing bam muc tiéu ciia mé hinh

Pé thuc nghiém kha nang bét, bam d6i tuong cua mo hinh, nhém tac gid thuc nghi¢m trén
nhiéu mau doi tuong véi do phuce tap khac nhau.
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Hinh 8 Két qua hoat dong ctia hé thong khi bit bam mot qua bong mau do
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Trudng hop dau tién, nhom tac gia thir nghiém mé hinh nhan dang va bam mot dbi tuong
don gian vé cdu trac va mau sic, ¢ diy la mot qua bong mau do. Khi chwong trinh di bit duoc
d6i tuong, no s& ty dong bo diéu khién dong co goc tam va goc hudng sao cho vi tri ddi tuong
nhan dang ndm chinh gita tam khung anh. Luc ndy sai s vé vi tri Ax=0vaAy =0 (khu vuc 1
trén hinh 8). Dé khao sat kha ning bam dbi tuong, ta tién hanh di chuyén nhanh dbi tugng can
nhan dang ra khoi vi tri tdm khung anh. Lic nay, sai sO Ax va Ay bi thay d6i déng ké (khu vyce
2). Sau d6 ta dimg di chuyén ddi tuong can bam dé kiém tra kha ning dap ung cua h¢ thong. Két
qua cho thiy hé thong dap mg t6t, vi tri tam d01 twrong nhin dang dugc dwa vé tam khung anh.
Diéu d6 dugc thé hién ¢ d6 thi hinh 8, hai sai sb Ax va Ay sau khi 1€ch khoi gia tri 0 lai nhanh
chong dugc dua vé gia tri 0 (khu vuc 3). Pap tng cua dong co didu chinh goc tam va goc hudng
thé hiént ai hai dudong RC1 (gdc tam) va RC2 (goc hudng).

Truong hop thir hai, nhom thie nghiém cho mé hinh bat bam mot ddi tuong phure tap hon
ca vé cdu tric va mau sic, do 1a mot tarn bia s6 4 (bia ban sb 4 thuong sir dung trong huén luyén
bo d6i). Qua trinh thuc nghiém dugc tién hanh nhu trong truong hop 1. Két qua thuyc nghiém
dugc thé hién trén hinh 9 ciing cho thdy kha nang dap tmg tot ciia hé théng trong qué trinh bét
bam ddi tuong.
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Hinh 9. Két qua hoat dong ciia hé thong khi bat bim bia s6 4
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Tiép theo, nhom téc gia tién hanh mot thuc nghiém phuc tap hon, d6 1a mét mat nguoi di
chuyén trong pham vi quan st cia h¢ thong. Két qua nhan dang va bat bam doi tuong dugc thé
hién trén hinh 10 cling cho thay hé thong hoat dong 6n dinh va d¢ tin cay cao.
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Hinh 10. K&t qua hoat dong cua hé thong khi bat bam mat nguoi
4. KET LUAN

Bai b4o trinh bay két qua nghién ctru, thiét ké moét mé hinh nong sung bat, bam muc tiéu
g dung cong nghé xir Iy anh. Nhom tac gia di dua ra md hinh thiét ké cua hé thong; xay dung
thuét toan nhan dang va bat bam d6i tuong va tién hanh xay dung chuong trinh mé phong trén
nén phan mém LabVIEW. Két qua thue nghiém hoat dong cua h¢ thong cho thay, kha ning phat
hi¢n va bam muc tiéu cua hé thong hoat dong tt, dap tmg cac yéu cau dat ra. Két ~qua nghién
ctru clia nhom tac gia s& 1a mot tién d& quan trong trong viéc nghién ctru phat trién cac dang
robot chién dau théng minh sau nay.
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