3l He I i 5 AR AR Vol.31 No.6
2017 4 6 H JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION - 859 -

DO 10. 13382/j. jemi. 2017. 06. 007

ETF SURF 51t ¥l AMti i B HE R

BRAE I B o o R s o mrE'
(LIRS HLE SRR SR H R TRk Kib 410082,
2 FBBHREBE S XK L AT S W R A A SE I E ARFE 422000,

3. KUTHALR MRS TSHAMELA K1 410007)

IR 2 LA N OMERN A R — O R o BIFSE T — R T I & B AR E (SURF) (¥ ZHLas B 151 DF
HIT 18 1205l I LS Az AR RS 2R AT I A 4, K A i P B ) D ] P e 114 e /MG [ R 3 7S I ST B 8
M Rt (¥) SURF 5535 M Rr Dt [T vh REIBCREAE , 985 11 FH BEH LA RE —Eick (RANSAC) Bk A BR iR ILFCAS BRI U6 D52
B IPR PHES BN 1CP BIERWIMEROR i bR ek, /5 70 IR A TFEAE B A0 Turletbot2 B2 B HL &S A BEAT T 5286, 45 R 3%
W7 1 REXT 2L A N ST (A PR S B RT SE D4, S5 Pk 1 ELRS BE 7 , PR30 RE DR T TR MU PR SRR AR b P P42
KR RPN S o B PRHE ; e/ METR L SURF HAIE ; 1CP 553

HESES: TP24 SCHRPRIREG . A EFIREZERIS KN 510.80

Grid map merging approach of multi-robot based on SURF feature
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Abstract: Map merging is a crucial technology for cooperative mapping of multi-robot system. A multi-robot grid map merging method
based on SURF (speeded up robust features) algorithm is studied. In the approach, the robot motion coordinate system is transformed
into a rigid body. The mathematical model of the grid map merging problem is establishmented as minimization problem of image
registration. Firstly, an improved SURF algorithm is used to extract the features from the grid maps. Secondly, the RANSAC (random
sampling consensus) algorithm is employed to eliminate the mismatch and get the initial merging parameters, and the merging parameter
is used as the initial value of the ICP (iterative nearest point) algorithm to solve the objective function. Finally, the open datasets and
the Turletbot2 mobile robots are adopted for experiments. The experimental results verify that the proposed method can achieve good
robustness and high accuracy in the grid map merging by multi-robots, the fast speed of map merging indicates that it is suitable for large
scale environment.

Keywords : multiple mobile robot; grid map merging; minimization problem; SURF feature; ICP algorithm
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Fig.9 Comparison of Ubremen-cartesium datasets map matching results
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Fig. 11  Experimental result of grid map merging by robot
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