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Multi-source Images Registration for Harvesting Robot
to Recognize Fruits
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Abstract; In order to improve the accuracy rates and lower the impact on fruit recognition in unstructured
environment, a combination of PMD camera and color camera was used to capture multi-source images of
orchard scenes, SURF algorithm was used for extracting scale invariant features, Euclidean distance was
regarded as a measure for judging the similarity of features, the ratio of distance from the closest neighbor
to the distance of the second closest was utilized for initially matching feature vectors, BBF algorithm was
devoted to speed up the closest neighbor’ s query, a kind of iterative method between picking out outlier
points and optimization of model was applied to purify results, the performance of image registration was
evaluated according to the MSE, NMI and COEF. The different experimental results show that the amount
of information locking to object are enriched by the combination of cameras, the hybrid algorithm is real-
time, robust and has ideal precision, which meets the need of orchard test.
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Fig.1 Image-acquirement device
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Fig.2  Multi-source images acquired under orchard scene

(a) KEREBL (b) BEEZ (o) WEEEG () BOER



43

IR A5 R AL AR S U Y 22 R IR HE 199

P, AR SO A E S 3 TR AR 1) PRI AR S 9 30
2.1 #FHEEBEBKRNBSH

HISF 11 AT 30 o 8 R R TR TR T
(£ GREORTB O N - A - el SRRV I s 5 o
i 5 7R D R E  (EL S B s () BUAT )G 38 &
9 H bR o i B2 PG b 2 35 35 20 1M 5 38 [0 A ) e 32
FAE R AR E /NS AT R | H R R
SR A Ko I 2¢ AR, R 2R B R R
PLBE SR B, HAR DM PO T AT, 7 B & b A Ay
i T P9 Xk B B2 5 i 4 Sk B 1) R 0, IR A S ™
HIMARERNE EHRGE T RGN, 75,

(b)

S M 3a A1 3b n] R R E ' AR R ROK A B 05
A R E AR P BE R B R R AR AL, X
FAGH T SBLEL AR . BAR UL B R R A1 £ 7
T, 20 5 % @ BB T2 SR B AR R A7
TEAN ), 3 2 & e 5t 7 v 1) R AIE i BBl R AR KR
(D 22 o R 100 TR0 AR e 0 00 K J8E TR AR D, T % B 4
i PMD BEEHLR 46 1 K 5, A1l 3¢ At 3d i
7 5 U PMD SR AL R £ 1) 2 5 P 60 = dfo e vfE
Gy, R — S0 B 5 R 6 R A EE , B AT 58 A
JIT AT G 0 I 9 {EL 3 e v 5 X TR 2 AT o B
WAL HE

B3 B0 o UG B0 T R 4R A R {5
Fig.3  Fruit tree image acquired under light conditions
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