F£60% FETH/2023F48/MeERBFEHE

It Bl St FFIHE

LR SE R SRR T 2 B R s A VI T 1S
SR R B, BRES ALK

S FBELMOL T AR ERE, VLPE WS 337055;
SREOTE R (et B BTRS 2 TR EE R S5 E, Jbat 100083

WE AR R e LA = MR BN R Z — . Wl se AT 655 AR T G DA O 35 X B R 5 4y
PEM A G PE K I B — S5 R, B T — R R A MO AR R 2 S S IEM Tk . B e R — 4R R
X Ll B RN S 2% T BBT R = O TR, 68 A RO B[R] R SR AR 1 R DG S BUR AT RRIE A3 B . R LA FR A AR 0 4 IBORS B
B 1) VR ' 5% UG BT 3k, I 43 B 2 FREAE 2 850 B 5 O 3 ORE B2 00 28 AR R o AF DL A L, SE B 2 R AR S 500 R 910 & KR
it R A VEN PR Z S A B TEM AR R . SCIR A5 SRR 5 R T A A B, TR O PR A 45 SR B A A AL
P T4 D5 50 Y 2% T 15 T 4 ) v A 3 7 4 A RS I e v, B R TEL AUl 0. 022,

KR R, WS S RAiOt; SRRNG IR 2SS BUR 40 JRERT s 6K B
FESES TGS06;TP391 XHRFRER A DOI: 10.3788/LOP220829

Research on Imaging Quality Comprehensive Evaluation by
Multi-Parameters of Line Structured Light Stripe

Li Taotao", Shen Pei', Zhong Xiaogian', Xu Xianlei’, Liu Jiangying'
'School of Electromechanical Engineering, Pingxiang University, Pingxiang 337055, Jiangxi, China;
*State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and
Technology (Beijing), Beijing 100083, China

Abstract The imaging quality of light stripe is one of the important factors determining the 3D measurement accuracy of line
structured light. In order to solve the problems of poor consideration of the image’s whole and details and lack of
comprehensive evaluation criteria in the present imaging quality evaluation methods of light stripe, an imaging quality
comprehensive evaluation method by multi-parameters of line structured light stripe is proposed. First, the characteristics of
light stripe image set acquired with a gradual change in exposure time are analyzed from three aspects: one-dimensional image
entropy, local contrast, and light stripe’s definition. Then the imaging quality of light stripe images are reversely evaluated
by the extraction accuracy of the image set’s light stripe centers, and the change rule of multi-feature parameters with the light
stripe center extraction accuracy is analyzed. Finally, the imaging quality is comprehensively evaluated by multi-feature
parameters of line structured light stripe image set, and the multi-parameter comprehensive quantitative evaluation model is
constructed. The experimental results show those the evaluation result of the proposed method is more accurate and effective
than those of the existing methods, and the high-precision rack measurement results obtained from the evaluated high-quality
light stripe images have the highest accuracy, whose R, value is only 0. 022.
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Table 1 Corresponding z and H ranges of light stripe imaging quality empirical evaluation results

High quality light stripe image

Poor quality light stripe image

Characteristic parameter

Region #2 Region #1 Region #3
Exposure time 7 /ps 500-4000 100-500 4000-15000
One-dimensional image entropy H 2.73-5.46 1.68-2.73 5.46-7.06
Image local contrast C 0.5-0.7 0.7-1.0 0-0.5
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Table 3 Multi-parameters comprehensive evaluation results of light stripe images in Fig. 5

A,
A norm(H)+ % + A;8, H, C are others

) One-dimensional Image local Light stripe definition Comprehensive
Exposure time ¢ /ps . . . .
image entropy H contrast C coefficient 2 evaluation result £
200 2.49 0.98 0.31 35.2
1000 3.98 0.56 0.94 97.2
2000 4.64 0.51 0.95 98.4
2500 4.91 0.50 0.93 96. 3
5000 6.23 0.46 0.85 70.8
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Fig. 7 3D measurement results of 7" tooth in high-precision rack. (a) 3D reconstruction of tooth profile; (b) R, varies with ¢
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Table 4 Comparison of evaluation results of different methods

Method Relevant evaluation parameter Exposure time 7 /ps Variation range of R,
Method 1 a~=4.5 2600~3200 0.057~0.090
Method 2 R=160, D=2100 800~2000 0.022~0.120
Method 3 L,..~210 2200~3000 0.034~0. 060

3.81<<H=<<4.10, 0.52<< C < 0.56,
Proposed method S T 1200~ 2400 0.022~0. 042

0.95<<B<C1.00
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