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cognition error caused by uneven illumination in Weiqi robot system, this paper

Abstract: In view of ches
proposes a Weiqi recogniti based on neural networks. Firstly, edge detection algorithm is used to determine the
checkerboard position;_s e coordinates of the four calibration points of the checkerboard are detected by threshold
segmentation method an sformed into a standard checkerboard image by perspective transformation matrix. Then, the
neural network model is built based on multilayer perceptron and the classifier is trained. Finally, chess pieces in the standard
checkerboard image is classified by the classifier and the recognition result is output. The average recognition accuracy of the
proposed method can reach more than 98% under three kinds of uneven illumination conditions, such as strong light, indoor
light and dark light. The experimental results have verified the effectiveness of the proposed method.
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Fig.1 Checkerboard recognition process
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Fig.2 Perspective transformation process
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Fig.3 Checkerboard extraction process
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Fig.4 Neural network architecture
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Fig.5 Image comparison
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Fig.6 Recognition process of chess pieces features

{E: FAMLPIFERIIGHL 770 2%, BERE TT - F2 IR
TR EBRHE, SERALE ZDEIRAI 20
3 L H5ERSH(Experiments and analysis of

results)
3.1 KRG ESHRkIR

ARSI DA S0 BT I BARME TR B &, FEAL
Hg% Hnter Core i5-10210U, 16 GBRFERYITHENL L, FIF
PyCharm{ERJF A T B @RONEAETF . SLREEERIET =H

A5 B BT R R, LR RS, SEIR B IR A5 140 01
R BRI T, M CIRE T, AR
JEI#10—3,50

3.2 ¢

HRPH

T ARG BRI T BARA I R 452, Segndt
000 SR E MG, THEHR— B0 B 7 B,
) [ B Ay o H R R B L
E7(a)RETRCRIFIE T, HEMERTEEH1,000—

"
5]

%,500 Lux, JeMREEM L2 FEHEE . BTt E e

. HEFAROUMRAFTE, HAIERERK, FERERZ
SROL T AL RO S B0 7 AU A B B B, S4Bl
SROE TR SOE AT R BIRCR A R R, 220 SLae i, A
FAEHROE IR TR AL T% A

ET(b)RET E NIRRT, ALY B 300—
1,000 Lux, AHX T8GRI, ENADGTFTWEARIS R
SHTETHBDERAY S, UHEE I 21 ROt 2
BRI RE . 2 928, RN
TIHBIZAEII% LA L,

Bl7(c)RETHECIHE T, HAMLRIEE 10—
300 Lux, HTHEGREREESAR, mTRA% I8 B e
ARG . S [ R R L BRBR B 46 Lux, HEBT
FHARPG K, RERECKEREHELT, BT RKER
fERBARE, BT TR R, 20 S, BT
TERSEIEE N IR AR AE98% A |,

FEI7(d)RE T IEH R SC IS T, AEA 5250 i 0t
4, BAEROLIRTEREY300—1,000 Lux, #5068 T RIHAE
Eg S RS, BEIA BN ROL S, Hi
FEAL X R R B R, BA BT A LR AT A

VIR



4 B LRE

20224F11 8

(Gleeel e
et
FER
A
et
Iy Ah 4 =
00 Lux (b HETER #7300—1,000 Lux
HHH S P
R ‘ O
$ % . A N
re -f--n-:-o—-g!
i—% \ x&u*f
e, ﬁi Tu l'111‘“- ... 9,
() TERE 210—300 Lux (AR T

A7 RRGEREMH T BAREFRANLER
Fig.7 Recognition results of Weiqi pieces under different
lighting conditions
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Tab.1 Weiqi recognition accuracy in different lighting

conditions
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