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Abstract; In order to solve the problems of traditional Rao-Blackwellized particle filter (RBPF) inspection robot mapping
method in the unstructured environment, such as low calculation accuracy and large calculation amount, an improved RB-
PF substation inspection robot mapping method based on point cloud matching is proposed in this paper. Firstly, based on
the RBPF method, the subgraph construction strategy is designed, and the Adaboost learning algorithm is introduced to i-
dentify adjacent subgraphs. Secondly, in view of the low splicing accuracy of traditional point cloud matching methods
when splicing only partially overlapping sub-images, the NDT and ICP algorithms are combined to design a matching algo-
rithm to solve the relative poses between sub-images. Thirdly, according to the relative poses between the sub-graphs, the
global pose of the sub-graphs is optimized through the general graph optimization ( G20) algorithm to obtain a complete
substation map. Finally, the Gazebo software is used for simulation to compare the mapping effects of different methods.
The results show that the improved RBPF method can reduce costs of hardware, improve the accuracy of mapping in the
complex environment of substations, and can provide a reference for the design of unattended substations.
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Fig.1 Block diagram of RBPF method mapping process

AT b — B 220437 2 A T 45 2R X0 N AN KL 1
Usoo by BRI OBAE v,  KEHSA p(s, | s, 0,
) RFERBIHARL A (st oy o MOJS ST R AR
FCRFERD) MALTE W, () LLBAT BB F BN,

W,(s)) = Wi (i) = plzlugy) (2)

Ny = 1/i (WDZ (3)

X W, () e BEZ05R @ ASRLF i BITAE ; N,
AR TR

MEBRLF Ny < 2N/3 B SPR74E {5} 2EAT
FRAE, AR Wi () = 1/N o MREE AL
B, BB I m, 5 A SR




o0k Hom 4
2023 £6 A15 H

a5

Electrical Measurement & Instrumentation

Vol. 60 No.6

L %

Jun. 15,2023

e 2, HOBTHLIE g m, i e R f R AR
RS IO ) M Py B 2 LA SR

RBPF J5ikiz ISR R AR, AR AR A —
IESUIE IS U RS E A he AR R BES AW BN 3 IS R
R NITE/ S OIR cYNE S NS5 v N P R
Nz S E R, BT i e 9 P A 28 RS BT o
U7 R 3 S5 DR Y 3 St At S AR P USROG
FENAE XN T HLE AR REAE A o BT LA, J i i
N7 Jr SRR B IR A At Ry M el 1y 5 5, T
AA SR AR SR 12 08 P A7 225 ) A K, ool £ 1 s R iR
FZEMZMEIE I . BRI 2 Fros.,

BT

v

[ S, | SRR,

RSN — i %)

|47 AT m FOBLE NI 5]

[EEZHIHHA a7 Bk

A2 THEHEAZER

Fig.2 Block diagram of the sub-graph construction process
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Fig.3 Block diagram of the sub-graph pose
calculation process
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