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Cross-referenced image quality assessment for laser stripes
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Abstract: A cross-referenced image quality assessment method for laser stripes was proposed to detect
image quality in laser-aided stereo vision measurement. The intensity profile of laser stripes in a single
image and the correlation of the same laser stripes acquired in left and right images were analyzed.
Then, the definition of the images was characterized by grayscale profile gradients and a model of
cross-referenced image quality assessment was proposed by taking both the single image quality and
the correlation quality of left and right images into account. To determine thresholds of quality
coefficients, the effect of noise on laser stripes’ extraction error was analyzed and simulated, and the
quality coefficients of single image Q. , Qg belongs to [0.2,1) with the extraction error of less than 1
pixel were determined. By projecting the lasers onto different surfaces, the correlation quality
coefficients of left and right images Qx were determined to be [0. 8,1). Finally, experiments were
performed in a forge workshop, and the reconstructed results of forgings’ heights are 1 747. 0 mm and
491. 3 mm. Experimental results show that the image quality coefficients of clear laser stripes conform
to the thresholds, while the image quality coefficients of the laser stripes interfered by noise are
deviated from the threshold. It concludes that the proposed method of image quality assessment
reflects the defects in images of laser stripes very well.

Key words: stereo vision; image quality detection; cross-referenced image quality assessment; laser stripe

image; threshold

r#s B H3:2015-06-25; 81T HH#A:2015-07-24.
EE& WA : FFE QRPN E L E B H (No. 51227004) 5 [F % A SRR 5L 4: 11 135 B (No. 51375075) ; [El %€ 973
FILRHATSY & TR PR B0 H (No. 2014CB046504) 5 [l 5 H SRRl 3 4 BB BF ST #4101 H (No. 51321004)



3042 e KE TR

5 23 &

1 3 7

FE S AL T B ZR 40, O 2 VR b A
B GIE  FH TF 76 90 00 4 o 3 i 1 OO & M A
AR ML R 11 R 42 OO0 & R IR R B
Sl R AE N RRAE A S, T A Bl A A 48R 1 Y
AREEE BT L B BB 5 R AL BSOS 4
iF 5 HOUR B R R H I ) TR BRSO R Ak
HH P B AT ARG I, BF A AR T
b U0 Il b AN O ' 2% 14 TR 5 X T i
Sl B AL ) A Ay

A TS % BMG, R T 1 V4 7 2] 4y
NEB% 555 % ML S % BRI 8 FEHe,
Horp, 2% FR 5 B K 77 0F 0 R S b
22 PRI AT X L 2 BT 75 B2 3RS 2 % R 1 235
5595 % BRI IR A AR i S %
03B o AR AR .5 10 JC 2 2% R 0 A0 U G
T AR BUE W 1 2 2% % L vl 3 5k B ER AT
PR, ST SE I i R GO A bR iE R S % K
18, N8 22 A5V 13 BAG AL 48 Bl 0 40 1t 799 g
P ok [ (0 30O SR AR IR RE S M HAE N 2 %,
PR i AR 2 A 48 AR ML MAS ) g B 0 488 1)
B R A e %o B A B

KT RO A BUR B B B PE A, B AR 4
Hh D A T R A R O SR R A R PR AN
OB BG DR BOG R fi. RN
SR O A% AR BE VRN O v . B BN R T BEAR ML
NS4l 2 AR S R A R P& BT
T RE IO 4% T B A O 1 R O 2% R e RE AR
BRI, Qi Xue S50 H — Fp % & ol
2 HUAT S A TEAR B o L R R RO A1 B Y
I 2% - 347 il ik LA BOM 4% A X R B A i OO &5
M. HAT, WOEE R EUR AN ik R R
TE 53 AT B PR A% R 006 O 4% BRG A k  SE R L
R s B 114 O ' 4% K A A R DA LG T A
SR FE SRR E I & R b, T B A A AR AL
AR ER AT 255 AR

AR SCHE T —Fp 22 0 A R T 1
WM ik . B0 R A A BEAR LR B R A R
RO 2R AE AR B2 25, 43 BT B i TR Th ol %
R TR B A5 i 45 70 A MG TR) — 306 6 2R R AE
(AR SV . SR R 6 2% 48 1T IR B3 4 A 6 3 35

T TSRS T BE L 57 1 285 7% I8 5 iR TR R 5 i 5
Ze A BRSO B 1 253 PR O 1 O il D &
5 ECPEE o M 55 AN [R] 2 T Y 3O £ S8 5 0
[t A RO B . R 2, T B S R R I A S g
BIE T AS SCH A BRI A 5 1

2 MO S BRSNS

TERLE A2 T 3l 5 R SR B OE AR
PG Z B A A D DGR, 77 A B9 0l R 28 R T 4 e
B AR — N B R R OO R
W b0 R TE — G R R OGR4 HoOb
2 98 P — 20 38 45 R ML IR PO 6 % BRI
AT L2 1o 307 20 A OO A0 T 10 K BE 23 A 14 2]
SR, by T 9 W (A A FE AR S5 4 DB RERE (B
FEAGL P T8 7 A ) K g R L T R S R
P T PRARAT B O 6 A% BGO JE #8m K 23 A
— B B R D 5 ST PR OOt &
PG I RE o A it R4 B9 3145 1 OOt
B 1 PR

() B &K B

(a) Image of laser stripe

Gray value

0 10 20 30 40 50 60
u/pixel
(b) P () 't A% BRI K BE 437
(b) Intensity profiles of sections 1 and 2 in Fig. (a)
B 1 B O 4% G A 1 0K 3 A

Fig. 1 Intensity profiles of field image of laser stripe
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Fig. 2 Intensity profiles of laser stripes in left and right images
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Tab. 1

Image quality of laser stripes projected on

oxidized mental board with different powers

No. P/mW Q. Qr Qr
1 300 0.221 0. 185 0. 847
2 500 0.518 0.424 0. 826
3 600 0. 681 0. 557 0. 866
4 700 0.797 0.652 0.871
5 800 0. 888 0.728 0. 872
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Tab. 2 Image quality of laser stripes projected on

wooden board with different powers

No. P/mW Q. Qr Qir
1 300 0.201 0. 186 0. 856
2 500 0. 546 0.523 0. 890
3 600 0.693 0.663 0. 895
4 700 0. 828 0. 783 0. 904
5 800 0.973 0.915 0.919
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Fig. 11 Experimental system for image quality assessment
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Tab. 3 Image quality of laser stripe on surface of forging

No. Q. Qr Qr
L, 0. 396 0.312 0. 960
L, 0.273 0. 246 0. 989
Ls 0.272 0. 249 0. 981
L, 0.235 0.213 0.978
Ls 0.299 0.251 0.936
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Fig. 13 Reconstruction result of forging

Ca) 1 7 P37 RR

(a) Image obtained in a forge

(b) 2 UG A B
(b) Left and right images
Bl 14 ZAA5E B AP i ot e & EIR

Fig. 14 Laser stripe images interfered by smog and dust
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Tab. 4 Image quality of laser stripes interfered by smog

and dust

No. Q. Qr Qir

L, 0. 260 0.220 0. 960
L, 0. 261 0.291 0.497
Ls 0.436 0.427 0.962
L, 0. 350 0.322 0.746
Ls 0. 485 0.452 0.928
Ls 0.510 0.477 0.701
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Fig. 15 Reconstruction result of forging
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