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Fast Position Detection Algorithm Based on Computer Vision System
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Abstract A novel color tag design and a fast search algorithm based on the minimum enclosing rectangle of the color
tag are proposed to detect the robot position in dynamic environment, Experiments on a soccer robot system show that
the proposed color tag design and fast search algoritthm can quickly detect the robot position and consttitutionally
solved the problem of color tag confusion when collision happens.

Keywords MIROSOT, Color tag, Minimum enclosing rectangle

1 3%

EEIBALFERNBATRHN—TFRALERATL
RSN BEENMRRE T - LREE, KRS
WET ATERE. AshiEH HBANRE LLRER VHFES
MEERESESHIAS., HEREEEFILEA RBREK S (
FIRA) WEF L& —. MIROSOT # %I EFR P28 A th 52
REFEHNBAUNE) FREBGFTFTRAE UK TRSL
MRRFRGEHAR. ARTFRERBETERIBAREER
TAERM MR, B3N TRABBHREETHHBA.
Xt A AR AR PLES LA K R BRI 2, T D BSR R R
EMER. BT —FhEE e HERS DB R I 1 P85 A FIER I
MEMBEES TENERIBARGREXLEEN.

B BTErX R ERYLBS A RO RL B R WA R B B4R X
(B3I T —Fhst F IR A5 MR % AT AR
3 ey B B A B R IR F AR B R R AR, KB R B K
RS A RO A BRI LEE E ML AR EE—ER
M. XRHT—FERANaRRSIER, EF BTG
FRARE , R HER BRI M T R B AR £, XAt
BARBRNEGESE, A — U IRSHE 4, Mgl T
ANEF LR X517 R R A B /ME B {E B 2 I,

FESHSEME O, AR R B R ER I BIRX R,
FITE B OH OB R SR B EA L, 1 T —F s
LRME .

2 RBEYBAURRSE

JEERYLAS AL R GE0] 4 AR R .

OFHRURRLE. EFMBFABTHSHIMAER
4, T Hineyief 5 S 89E 0, RV ATEE I HR T
HRARAYE, X RIE S 5 SRR R F R G R
EERIEM 3 HHEMNFE,

QHEFRURRE. Fif K ERILBALH-PMREF
AR METREZEFA Bz EN. B PARERAN
AgEE, ABOE 2 RBG, AELR I AME, EEFEMN
B E R PIRFEES B B AR, R TE S 3 R, HER &
&4~ Bin, Bt e R—1 % B IRE RS .

FIRA MIROSOT MBS A EF R 5B TEH XML
AHB RS . MIROSOT MEF R4 R FERFIN R EVER
A BRI, T H T ML EORBE, MEX A BiRit
fFacatit SIS B, B MIROSOT M F &4 & — 1
KRR L HIrERE RS

B 1 M TAERE R R R T — MR B R STHELE.

‘ BR
#H A AR 4

T o | B5 [Hrmm | &t 7 NLEASR
T 245 v s [
™ T

B1 WRREHHRSHH TR

*ERARBIE S 60574076 IHMH . BAE ELE, 515005 1 BRI A AT RES.

+ 246 -


http://www.cqvip.com

3 REAEKEMAIE

3.1 BIRELER

WA TF REFIIPLIEAIT R, RKBIYLA AT LR B G
FRICRIRBIR AR R 4 B EAHE R K AR HLAE A, —
S, R F RGARELAS A T L Y AR SR B 2 A AR 0 B
(x, DT F 0, NTIAFHILES AL E R R . ARIKS 3

E i Erm

(@ (b)

D000 http://www.cqvip.com|

AT AR B8 A AR 8, GlRaEEEA e
GInA 2 (W FR) BARAIBA AR R . BUREERFAIIHNK
S ARARIEEEA TR S HHE .

EFRER T AT XA B FRR M ALEE A LS REER
ERRATHRIYS ANMEN T A, CiRiRHE8—
HE BBV AN RS TR R — N, i AbR it
TALRER B AR B , BB BE R A RSB R T I

tP‘t“ Aﬁ\

B
T RAARL

(c)

Bz JLEERNBat TR

A2 R 3FEAamit g, (OFEHRILE:O
AT R T BT FI BA BUARIC B B R R B E AR HL 53,
—BHP—-AMERRGRET KR E ZERBFBEN AR
EIRFHRE AR ZE XL NG . OXFEIFRE T LIRS
HH. YE YA ERE B, AR RMERN L,
SEFEMBALER I, HEA HHEARTEILN G
SEERFEROEE. (DOHFEHEER IBRART A
FARTE BAAR BT AR AT RSN B, 4R T 8 35 B i) B 45 b B0 72
il TRAEEE M TIREE BERE SN R = AT
Bk, OQOFEMEB SR ERRENUEAN, LIEAL
AMARRE AR RARE, B FH BRI E , Bia 2R K
T #2FBORIMERERS.

3.2 &gt

X6/ T —FEF AR H R, B RIT T&KFE
BRBA InAR bR AT KA R A XA AR IR TR BT
WA 3 iR, BERRH R 75 mmX 75 mm, 43 4 X
B, FEE 5 mm LR (LA LR A GAR Z 10 B 2 AR
. X T HBASE(70 mmX 35 mm) ,{i FARER .0, i
BB XEMT L EEEROMAE. K ARG, E
S5 ENL S A A M. K8 B fC (37, 5 mmX20
mm) A RE BA R 4 SRR IRE A, A 4 A BT ( black, green,
cyan # pink) 4555 11 ML, HARE S EWE 3 s, B
PR AV ALE. KERERRANERET L.

VLA A BRERLRIE S, SCL6 0 R AEHER M. RIS RE
EHHEAAENRI. HPRKETEHR O ER
BRI 2 LAS A ) R 1 A AR S B R, H— ELILES A
A%, R tA —E k.,

f RobotID B C
Ro 11

R; 0o 1

R 1 0

R; 0 2

Ry 2 0

Rs 1 2

R¢ 2 1

Ry 2 2

Rg 1 3

Ro 3 1

o Rio 3 3

T—BAFF B £ yellow/blue; A—F B B, black;

B, C—FA R 4% R B & black=0, green=1, cyan=2, pink=3

B3 —FMemt g

ZHH AR BATEO TP EEERERN IR TE
BABR 7 » BABRAR RO F AR B .0, R K /SE X 40mm X
30 mm, B IR 3 1 (B 4) s /N GRiE 7 T, AT @ BA
FRF B.C WA X BRPENLAS AR A A5, ARG A K
B, B R B 7 3 # (black, green, pink) , X FER FH B F
B ST DAY 8 LA AT SRS AR E SR AR
W, MBI ERE T, BRARSmEIIRME 1 s, HikE
EHISABB LT 8 At , ARERFI =BG, A
T o BT B ARk B AT AR R

A1 MEAGBBY k)

Robot ID
RO
R1
R2
R3
R4
R5
R6
R7 2

B.C—BARARICHI : 0 FIR black , 1 FR pink, 2 F/R green

NN O = O
vjv|o|lv|—lo|l—=|0

—

3.2.1 RAFEREHZ

BAPROE 250 8 B 56 2 A 4 AR BA AR B0 5 MR B i 4
B> 42 3R FEE T E U AMESE I Bk R IBASR , H 4R H —Fp
HMESETE AR E R 1

| TE—WER E i B 55 5175 B BAAR X L,
FELE  FEAGH AR ENERENES Y LAKES
B4R 0, il E MK MRS REDA UABBIARK
B R —MER 1 ERE LI SENRTF A,

BR|2 WEMTFAN S TEGEE S RBTLUAFTF
AER 2X2 WETEH 3 MER 1 BT A, X 2X2 MiE
T B ARG .

W3 LERR LK L& SRR S Bm B
EAEEE 1 AR ZS LR AREL ERAE LA,
SR YK LGRBEUERNED. TH. EHKE SR
HBAmETMEE,

$B4 BEHPITHR 3L HINEEFN L T EE-
77 AR HGE 1 A 15 BIBMR BB /N MEETE .

' CF3% 259 ®)
o 247


http://www.cqvip.com

B3 EHNSRA

FIOHHE 1 RAB SRS K DCT B3 TR Bk #T
TRERMER AEHATINE 2 3, FIRE G R E 3 8
FTKERSRER , 5 R R K ENBERS IE B4 4R B

git HATKRSHOKEE BRI LT BCEH TR T ]
2, AP T LIS A Randon A E S FKEIEE R P Y
LA, 3R T — i R A B8 B Randon 28 BRI TLA R X 425
RST ntifs Bk R B B0 A7 Al 1 8058 0, R B TR IS5
X$7KERE BUAATRE , T34 58 T 7K BN i X9 T Bty B9 &
B, A3Uk—P5EE THERERBIR, LREREN, &
- BEMATT SRR EBE, 7 LR G s AP X K B E R B
RST Biifs.

5% X W
U Y. BRI RN—FEL R RRAEIML L. R

.0 00 http://www.cquip.com|

TRFH A, 2002

2  Bum-Soo K, Jae-Gark C, et al. Robust digital image watermark-
ing method against geometrical attacks [J]. Real-Time Imaging,
April, 2003, 9(2); 139~149

3 XA, BEA, R BEKeULTREBR SR &
F 55 B, 2004, 26(9); 1495~1503

4 LiZ, Kwong S, Wei G. Geometric moment in image watermark-
ing [C]. Circuits and Systems, 2003, ISCAS '03. 25-28 May
2003, In; Proceedings of the 2003 International Symposium on
Volume 2: 11-932 - 11-935

5 Alghoniemy M, Tewfik A H. Geometric distortion correction
through image normalization [C]. In: 2000 IEEE International
Conference on Multimedia and Expo. ICME2000. Proceedings,
2000,3(3); 1291~1294

6 Liu FeiLong, Wang Yangsheng. Moment invariants based fragile
image watermarking [J]. Journal of the Graduate School of the
Chinese Academy of Sciences, 2004, 21(1); 101~107

7  Caldelli R, Barni M, Bartolini F, Piva A. Geometric-invariant ro-
bust watermarking through constellation matching in the frequen-
cy domain [C]. IEEE International Conference on Image Process-
ing, 2000,2; 65~68

8 Celik M U, Saber E, Sharma G, Tekalp A M. Analysis of fea-
ture-based geometry invariant watermarking. In: Proceedings of
SPIE-The international Society for Optical Engineering, 2001,
4314 261~268

(LEF 247 7D

SB|E TERPMIMEEBATRREN 1| HEREL, L
FXERR AR RRE, AR H O LA ARTT R R
5.

Ty =

1 M:

1
=z

ni=1
1

ni

Vi

Abgs

Yo =

HAf, (2 y) RAAERBGEN 1 FBE SRR n R
REMER 1 FER SHEE .

TRO BHEBARETT M. A SCRASCLTI T ERE
TR [ A BB E

KBTI R a1 F AR89 S ERETE BOA 8 L HLas
NSRRIV R, MR A SR % . T H, MRS R RTESME
FEILNREAT, R T SEmb . TS e IE R K R B SR
LSRG O HEREZ —.

PRtz
ShEEIERH

NBALRE

B5 BRRHERANMEREE

3.2.2 MBAFTHHBE

PLES A mtS Ty ik R EF G BELE 1.

SR M—WREHETEE _EL. FEHE 1A
EASHMEN L. AEHO 2 WBRRASIHEN 2. BARSE
Bl NAHSHE 2 HRESSHEN 0.

SW|2 RO R BRI AT A, B AR
Hul B A TR E] B R C KA 0 8.

SB|3 ARG S FEER R B.C R XA
RANMERETE .

SRA MM RETARREBEEL HEED
BE SHME RV LR 3 MR AR, AR b 4
BREN—MERESRE,

Bt ASURE T —MERRIT TR AR TR
FOERIMEEE R —F B , ERE A TR, )
A 5 ML ARBHET Smm, KEFRFIBEEANESTE
8mm Ak, A SRR A R MR A E B T @R R E S 5
Tok IR R A BRI R

2 X X @

1 Zhang Chunhui, Qu Chen, Gao Dazhi. The Design and Develop-
ment of Robot Soccer Player. In; International Symposium on Ar-
tificial Life and Robotics, Japan, 1999

2 BURIEBREAR, Efh. HLEE AR ER ILEEDTS. HLEE A, 2003, 25

3 Zhang Yan-zhen, Yuan Ye, Gong Yu-guo. Vision Recognition in
Micro-Robot System Based on Region Projection. Mechanical sci-
ence and technology, 2001,20(2)

4 Han Xiao-wei, Li Jun-sheng, Li Yan-ping. An approach of color
object searching for vision system of soccer robot. In: Proc. of
IEEE Int Conf. on Robotics and Biomimetics, 2004

5 KA, BRE. S A LR RGAFR S Bl
M (A RBLEE AR 2003, 30(3)

6 B, IL¥ KGHERIBALR FRERLHEMNAE B
AR, 2005,40 (2)

7 EASE, RS WOR. BRIRIT S RINERTR. v EELEE
24,2002, 7A(12)

+ 259 -


http://www.cqvip.com

