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Fig. 1. Surface roughness measurement solution.
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Fig. 2. Laser speckle images of work piece with differ-

ent roughness.
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Fig. 4. Ra and Fcrs relationship of external grinding.
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Table 1. Contrast of Flat and external grinding.

Feon = (10)

MRS Ra/pm  SPEERAEXTLLE  ANERAEXSLE
0.05 890.36 865.54
0.1 876.76 814.95
0.2 966.09 877.63
0.4 797.28 1000.49
0.8 595.47 975.79
1.6 684.53 825.35
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Table 2. Contrast of grinding.

HREE Ra /pum WA FXS L
0.012 925.27
0.025 1104.05

0.05 860.01
0.075 842.36
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0.125 854.21
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Table 3. Direction of flat and external grinding.

HIBESE Ra/pm P BE T 1A BB A T 0
0.05 30.21 28.74
0.1 33.24 33.85
0.2 32.78 29.47
0.4 28.74 33.11
0.8 29.88 33.35
1.6 28.31 25.47
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Table 4. Direction of grinding.

FKERL Ra/pum TR B A T 0 P
0.012 36.10
0.025 38.68
0.05 29.43
0.075 34.65

0.1 31.08
0.125 34.58
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Fig. 7. Function diagram of Raand Fcrs

4 ET I NEH T TEA
A

MR @EY T EARMMAKREZERS
Tamura SCE RS ERFIE Fos Z BIBREC R, H
BT B AN BB — PPN RN L T2, Rk
REA—B. AEIRTFHIE BRI F s B 75 052 M
TLZA PARNARLA R+ HHA R EE R,

M _E S5 AR BLE H, Tamura S0 A RS FE
XT LU RE S 7 ) BE AN A I T 202 (A7 AE 35 S b [
RRZR, HAZER R R R R, N T MR IXFA
B e PR 2R, SR FH DL B o 4 ok b A7 4t 1290,

F5 MG

Table 5. Data for Bias network training.
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Fig. 8. The training results of Bias network.
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Table 6. Experimental result of Flat grinding work piece.

FrfEfi/pm 005 01 02 04 08 16

0.051 0.095 0.243 0.385 0.785 1.621
W&EME/um  0.053 0.142 0.192 0.392 0.792 1.632

0.049 0.117 0.235 0.422 0.814 1.621

SP¥JRZ /ym 0.001  0.021 0.028 0.015 0.012 0.024

1% [ 3R Ty S RO T 2 6 RopLURE S
2% H 3 1 0 JH R T RS P2 {1, ARG P ik 77

FWATATIE, 85 RINFK 6—R PR, LIEIRE
W% 75 5% e BCHE i 3t 0 3R T AR L R
KT AR ISR

Table 7. experiment result of external grinding work

piece.

FrAfEfE/pm  0.05 0.1 02 04 08 1.6

0.054 0.122 0.213 0.387 0.816 1.632
MEE/pm  0.048 0.114 0.205 0.396 0.842 1.621

0.049 0.089 0.198 0.389 0.814 1.596

SEYJRZE /ym 0.002  0.015 0.006 0.009 0.024 0.023

8 BRI EE R

Table 8. Experimental result of grinding work piece.

PR /um  0.012 0.025 0.05 0.075 0.1 0.125

0.011 0.022 0.048 0.074 0.098 0.119
WEE/um  0.011 0.024 0.052 0.074 0.086 0.116

0.014 0.022 0.051 0.075 0.134 0.126

P2 /um 0.001 0.002 0.002 0.001 0.017 0.005

6 % b

I A R T RO O BB ) Tamura 808
REAEWE T, KB T RERE R AIE F o 5 2R THD R M T
1 Ra Z [AIAEAE TR L LR 58 R, UL 7RIS A
ik Fors SALKE AR R Z A BRI B R0 S35
DU 37 ) 2% 32 37 1 RERES BE AR AL Fos X LU AR AE
Feon~ 77 A BERFAE F a5 5 100 T T2 2 18] B
K&, REE IS B EHR 0 IX =N SURFAEHERE BT
J& N T2,

KL RV V27 REA RO Z TZ
0 2 R AELRE BE D &, Dy R MRS LI R A T —
FibRag T R TT R, T — B RIRT SRR
2 RS FEEL AR IF, 5 S i B, S b 2 1 v
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Abstract

Surface roughness is an important parameter in measuring the roughness of surface formed by laser irradiation on
the workpiece. Speckle images of rough surfaces in different classes and different surface roughness values are obtained
by constructing a set of laser speckle image acquisition systems. First, the texture features of speckle images including
coarseness, contrast and direction are extracted using Tamura texture theory. Then, the interactions these three features
with the surface roughness are analyzed. Based on the analyses of their monotonic relations, the surface roughness
functions, including flat grinding, external grinding and mill grinding craftworks, are established respectively between
the texture coarseness feature of the speckle image Fe.s and surface roughness R,. Through the establishment of
surface roughness function for the above three classes of workpieces, the value of surface roughness can be computed
directly. However, before obtaining the value of surface roughness, the classes of processing technic should be determined
because of the inconsistency of function expressions for different classes. And based on the specific connection and
related dependencies between Tamura texture features and workpiece class, Bayes network is proposed to describe this
uncertainty relation among different classes. Through network structure learning and parameter learning, a model for
reasoning is found which can be used to determine the class of workpiece after obtaining texture coarseness feature
Fers. Thus, not only can the value of surface roughness be measured, also the class of work-piece can be recognized.
Experiments are conducted to confirm the feasibility of the proposed model for measurement. The detection results

indicate that high precision and accuracy are achieved for both workpiece class recognition and roughness measurement.

Keywords: laser speckle, surface roughness, texture, Bayes network
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