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TOM TAT

Coéng nghé x& ly &nh ngay cang dwoc (ng dung rong rai trong cudc sdng. Ngoai cac tng
dung truyén théng nhw phuc hdi, nang cao chét lwong anh, cac (rng dung nhan dang, an ninh, diéu
khién ngay cang phdé bién. Tl khi xuat hién trén san choi robocon, nhat la véi chirc vo dinh
robocon 2007 cta Trung Quéc, cong nghé x& ly anh da thu hat sw chi y d&c biét clia cac ban sinh
vién yéu thich linh vwc robotics. Bai viét nay gisi thiéu toan dién mét robot xr Iy anh véi chirc nang
tang hoa. Két qua nghién ctu nay mé ra kha ndng s dung réng rai cong nghé s ly anh trong
robotics v&i nhirng thiét bi ré tién nhw may tinh nhing hodc may tinh cau hinh thap.

ABSTRACT

Image processing technology is increasingly widely used in life. Apart from traditional
applications such as recovery, improve image quality, identification applications, security, control
has become increasingly popular. Since appearing on Robocon playground, especially with the
Championship of China Team in Robocon 2007, image processing technology has attracted
special attention of the students who love robotics. This article introduces a image processing robot
with functional flowers. Results of this research open the possibility widely used imaging
technologies in robotics with expensive devices such as low profile computers or embedded
computer.

1. Pit van dé

Cong ngh¢ xu 1y anh va nhan dang 1a cong ngh¢ kha phc tap. Anh thu nhan duoc
tur camera lqén bi nhiéu. Viéc xu ly }(hﬁ nhi€u va nhan dang muc ti€u tré nén kho khan va
tiéu ton nhiu tai nguyén. Vi vay dé dwa dugc cong nghé xur ly anh vao robot voi nhing
thiét bi 6 cau hinh thap doi hoi can phai c¢6 sy ho tro cia nhiing cong ngh¢ khac nhu siéu
am, hong ngoai,... d€ cai thién do chinh xéc va toc do.

1.1. So lwgc hé thong dén dwong cho robot

Pé hd tro cho robot trong vi¢c ra quyét dinh, ban can c6 hé théng dan duong. Hé
théng nay bao gdm din dudng theo chiéu ngang va theo chiéu siu. Viéc dan dudng theo
chiéu ngang do module xtr 1y 4nh dam nhiém. Uu diém cta viéc dinh vi theo chiéu ngang
(so v6i muc tiéu) 1 robot ¢ thé di chuyén trong mdi trudng bat ky ma khong can phai co
cac vach dan duong nhu cac ban thuong thy trong san choi robocon. Piéu nay gitp rat
ngin dudng di, tiét kiém niang luong va linh hoat hon trong xur 1y.

Phén con lai, hé thdng dan duong theo chiéu sau do cac module thu phat séng radio
hoc siéu am xir 1y. C6 nhiéu ngudi dat cau hoi tai sao khong dung st 1y anh dé do khoang
cach ludn. Cau tra 16i 1a phai thuc té mot chat. Viée ude luong khoang cach bang thi giac
chi mang tinh twong ddi, ngay mét ngudi ciing chi c¢6 thé uéc luong twong ddi nén thi giac
méy tinh ciing khong thé lam t5t hon. Trong bai viét nay t6i gidi thiéu cam bién siéu am
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SRF05, don gian chi vi n6 d& mua ¢ Viét Nam va viéc diéu khién ciing kha d& dang.
1.2. So lwgc phén cieng

Robot xtr Iy anh cua t6i dung dé tang hoa, ban co thé lam nhitng diéu thu vi hon.
V& co ban né gdm 3 phan chinh: Module xtr 1y anh, mach vi diéu khién va co cau co khi. O
day t6i khong dé cap dén co cau co khi ma chi gi6i thiéu hai phan dau.
1.3. Lwa chon phan cirng xiv Iy dnh

Module xtr 1y anh bao gdm mot camera va mot mdy tinh (bao gdm ca may tinh
nhung), sau day 13 mot s6 phan cing ban c6 thé lya chon:

e NSLUZ, fullmax 266Mhz, 32MB SDRAM, 2.1 x 9.1 x 13 (cm), 120 USD

Linksys da ngung san xuat.
e NAS200, 150Mhz, 32MB RAM, 2.1 x 9.1 x 13 (cm) , 170 USD
e Laptop cii hoic bo mach cac PC cii (khoang 400.000-1.500.000 vnd), t6i thiéu
cling 1.6Ghz, 256MB RAM.

Mubn str dung NSLU2 hay NAS200, ban can phai thao hop dé ché thém cac chan
giao tiép ndi tiép (déng nghia véi viéc khong duge bdo hanh, hu hdng thi tu chiu), thém b
ctmg vao dé bién ching thanh cic may tinh nhung, sau d6 cai dat hé diéu hanh linux 1én
chung, cy thé & day 1a phién ban linux Debian. Nhiing thiét bi niy mua & Viét Nam khong
dé, dac biét 1a NSLU2, gia & trén chua bao gém phi van chuyén. Loi khuyén va giai phap
t6t cho cac ban sinh vién 1a nén str dung cac laptop cil, n6 rat ré, d& mua, va ciu hinh ciing
kha tot. Toi may méan c6 duoc 1 bd NSLU2 va Webcam Logitech QuickCam Pro3000. Tuy
nhién do ché lai nén thiét bi thuong xuyén truc tric.

LINKSYS'

Hinh 1. NSLU2 va Webcam Logitech QuickCam Pro3000.
a. Mach vi diéu khién
C6 nhiéu lva chon dé thi cong mach, ban co thé dung céc vi diéu khién (VDK)
thudc dong PIC, AVG, 89xxx, ... mién 1a c6 hd tro giao tiép ndi tiép dé nhan tin hiéu tir
module xir 1y anh truyén xudng. Trong trudng hop ndy toi dung PIC16F887 cho khdi diéu
khién, ngoai ra mach con c6 khdi cip ngudn, khdi cong suét va cam bién siéu am SRFO5.
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Hinh 2. Mach diéu khién robot va SRF05.

b. Giai thuat
Vi diéu khién kiém tra céc tin hiéu vé do léch theo phuong ngang (tir modue xir 1y
anh), khoang cach dén d6i tugng (tir SRF05), trang thai cac cong tic hanh trinh, tir d6 ra

quyét dinh.
Xcr ly anh Hanh
trinh
C Vi Diéu Khién D

U

Cac dong cox

Hinh 3. M6 hinh diéu khién robot.
C. Module xir ly anh
Cong cuy xu ly anh dugc gidi thi¢u ¢ day 1a bo
thu vién xtr 1y anh OpenCV cho C va C++. Thu vién
nay c6 thé sir dung duoc ca trén windows va linux. Muc
tiéu cia module nay 14 nhan dang muc tiéu cdé mau xac
dinh va tinh d6 1éch tdm cta robot so véi ddi tugng theo

Nhan anh ttr camera

Chuyén dbi sang hé mau
HSYV
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Loc tach vaung mau caa dbéi

phuong ngang. Quy trinh xtr Iy cia module nay theo so HEE) W & RS ) VR =
dd hinh bén. | i |
Giam nhieu
Tin hi¢u truyén xuong cho VDK nén ¢ dang ky =
tu, trong d6 ¢ cac ky tu diéu khién. Khi nhan tin hiéu S dian tiah lom At o
nay, VDK s¢€ xtr 1y va thu lai gi4 tri can thiét. <
Tinh tam doé léch tam

Hinh 4. Hoat dénng ciia
module xur ly anh.
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d. Diéu Khién
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Hinh 5. Luu do hoat dong ciia vi diéu khién.

2. Két qua

Khi sir dung laptop dé xur 1y anh,
Robot hoat dong tot ca trong diéu kién
trong nha va ngoai troi. Vi¢c nhan dang
cho két qua chinh xac 90% trong moi
truong déng mau nhu trudc bic tudng
trang hay man xanh,... Trong diéu kién
ngoai troi voi nhiéu nhiéu hon, do chinh
xac kém hon, khoang 80%. Tuy nhién véi
nhitng vat thé c6 kich thudc 16n, nhu
nguoi chfmg han,... thi sy nhan dang sai la
khong dang ké.

V61 NSLU2 @6 chinh x4ac khong cao, thiét bi thuong xuyén tryc trac, va khong thé
mua dugc thiét bi mdi nén giai phap nay 1a khong hiéu qua.

Hinh 6. Thir robot ¢ sdan khu F

3. Két luan

Ban than cong nghé xir Iy anh c¢6 nhitng nhugc diém nhat dinh, nhung khi két hop
vo1 nhitng cong nghé khéac hi¢u qua duogc cai thién rod rét. Robot ty van hanh voi mot chiée
camera khong con 1a mo udc cua sinh vién, ching ta da cé va s€ dua cong ngh¢ nay vao
san choi robocon trong nhitng nam toi.

Viéc st dung thiét bi d& tim va ré tién hon, cdu hinh manh hon, nhu laptop chfmg
han, thay thé cho NSLU2 sé& nang cao do chinh xéc. Néu duoc st dung trong nhung moi
truong xac dinh da biét trudc va voi nhidu camera hon cung véi nhitng cong nghé hd trg
khac, Robot xtr Iy anh s€ vuot trdi cac robot khac.
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