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Research on point cloud splicing for inner

surface inspection of deep hole

Shao Xinjie, Pan Shuo’, Song Bin, Li Xiaolei, Tang Xiangjun

(Vehicle and Electrical Engineering Department, Shijiazhuang Campus, Army Engineering University of
PLA, Shijiazhuang 050003, China)

Abstract: The single-view point cloud obtained by the deep hole inner surface inspection system cannot reflect
the full picture of the inner surface of the deep hole part. In order to realize the three-dimensional reconstruction
of the complete surface shape of the deep hole inner surface, a pose calibration technology for the deep hole inner
surface inspection system was proposed, which was used to provide the initial value of the point cloud stitching
for the reconstruction of the inner surface of the deep hole. Firstly, the principle of deep hole inner surface
detection technology was introduced, the coordinate transformation model of deep hole parts measurement point
cloud was analyzed and established, the system pose parameters that need to be calibrated in the coordinate
transformation model were determined; Then, the measurement trajectory of the system was described by the
rotation axis angle, and the point cloud was reconstructed inversely; Then the measurement trajectory model was
optimized with the solution error of the system parameter as the loss function, and the system pose parameter
calibration was realized; Finally, point cloud splicing experiments of the straight cylinder and the concave groove
show that the method was suitable for the detection of the inner surface of the deep hole and easy to operate, the
splicing error was not more than 0.08 mm. Compared with other methods, it has certain advantages.
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Fig.2 Multi-line structured light measurement principle

15 AR BR 2 T I R mo~ (u, v)T, BTN R A 55 IR
BN HAM ~ (X Vs 2o D)~ (u, v, 1)'o HRIEEFFLAH
HUR AL A 1,
sm=K[ R, t 1M 1))
St s B 2 K A HTHLI R [R, 1 5
A bR BN AHBLAR AR A BE 5L F AL A6 1 . 1E 2R AL R
g, 5 MR S (=1, 2, 0, 0, n G
) b, DG AR A AR AR R R O AR R
Aixy+By,+Ciz,+D; =0 2)
K 4, B, C, D, RCT I 7y B8 FARBLAL AR 2R A
SEAEI R AR R b B A (1), (), ST A G
0 B A, AT DAAS S0 B P R R T FEARBL AR B R Th i
M =M, RGAE BRI DI = gl 3 s,

25

0 0
-5 25
-10 5.0

y/mm
x/mm

P 3 LM R X R AR R

Fig.3 Point cloud of the smooth cylinder region

2 REPHERE

2.1 AFRERHRAEE
A P TR A ) e B S TR AL SR T G

WG, ARG Z ROG B  S Te  flAR B R
Y T 2 T 158 25 A7 FE, S B 2R 0 o 1 =5 1) o 2 4
Bl 4 Fiw, el . TRAL P Bl S5 AP LG e I = R
G5 b SRk — A R A R) ELZR, R TE R —F- T
T AEDE SRR, SCOP R R

.I
VR ¢
- 13
Zecr
Yecr
Occr
Xeer

4 ARFREGHER

Fig.4 Coordinate transformation model
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