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Method of Color Restoration Based on Laser Line Scanning
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Abstract Linear structured light scanning is a common method for three dimensional (3D) detection. which is used

to detect the targets both in water and air. A method for achieving simultaneously 3D and color information is

proposed based on the line scanning system. The true color and 3D information of underwater object can be

reconstructed based on the principle of color mixing and color space transformation, red, green, and blue are used as

three colors light sources. Experiments demonstrate that the targets can be 3D reconstructed with true color texture

at millimeter scales.
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Fig.1 Laser scanning system
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Table 1 Chromaticity coordinates of three primary colors and white field for sSRGB and laser color space

Chromaticity coordinates sRGB Laser space
R G B White field R G B
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D 1931CIE XYZ =R 5 sRGB M= sRGB B 43 [a] = R B {H Z 18] 1 56 5 -
EMH PR R IR R AT LA F Ruon 0.8757 —0.1128  0.2215 7| [Riwer
X O. 4124 O. 3576 O. 1805 RsR(‘,B {:('SSR(;B — {:_ O. 0858 1. 2627 - O. 1925} {:(H;Ms”] .
Y |= [0.2126 0.7152 0.0722| |Gger | » (3) RGB —0.0070 —0. 1481 1. 3573 Laser
Z 0.0193 0.1192 0.9505 “RGB (5)

2) 5t RGB Fifazs A # A 5 1931CIE XYZ
S B 5 BT RS SCHERLS IR R R

X 0.3292 0.3783 0.26757 [Riser
Y |= |0.1243 0.8684 0.0074 &] L (4)
Z 0.0000 0.0076 1.2714) [B,..

3) | (3) M () XA &5 32 Ot RGB 5

£ CCD R&ERBG M firp . 2347 CCD 1Y
PRAE o FESROE Ho ] CI L 1 A 345 11 3 B O ) 3
O A A B 444 F . 185 CCD /Y 2 B b (8, fif
CCD =@ B M a8 3 F 1, Buy =~ 3ot I id
MR OB @ s [ 13 . ok 8% B ix
PRIt A S 5 RS TR, CCD A A [A] 452 /N

1202010-2



W] o Y 45 -

T OB LR 1140 BB AR  7 ik

F 1 09(E . AR 6 DT A 2 4 AR i B Bk T L
PERC K . FFH CCD A R #0t RGB B {6 25 ] 1
SR . 4 sSRGB 1 = A K (5O R A
13301 sSRGB 20 {8 5% 48 )i il 7R BB (0~255) .

SR 225 1) 2360 8 A 1) 77 12 A2 7K T S B oz R 5
B2 R KT BRI R B R AR AR R A K R I
BREAY B R A

I = Iyexp(—¢z), (6)

o Lo T 43590 g 7K R 0 67 B R0 % 4 31 BE 25 Oy =
MIERE L . c N IR E 2 KR Y o il = R
BRI R FLEE K, g TR AT 060 R DA 5 T Y ¢
oz B/INE S 0 A 52 55 vh 78 W K PR DU R B R
20 cm, ER B B AR 5 2% L BRI AT DL 220 5
ok 11 M3

AR WG T R AR AR S AT AR AT T
—E O TSI AR A AR = EOE TR
DA 8 8 K EE B P b 1 (1 A et . CCD il sk Y
RGB {8 5 K 7E 7K T B I 5 = 306 1 2l S 475 48 fif
CCD il 1) RGB A 2 55 K B BOGFE K F 3 1
BBM TSR . g 52 a5 4, 7
Wik A,

3 LI HALHE

SIS AE KM AT R R LA LKA T
b R G s W =R ORI CCD 4L, 21 %%
Wi = T U K 43 2 650,550,405 nm , B2 43
0. 116,0. 065,0. 206 mW, & [ 1:0. 560
L776, 2 BOLLE R 2 mm A4 BOLR A
Wi N 1. 72 mm/s, CCD J& Imi Tech 2 & #Y
Amazon % 5| IMx-7050G, 14 £ & 2448 pixel X
2048 pixel, Wi % 2 15 frame/s. H br ¥ 174K 5CAE K
T HARYRR SRR 6 em X7 em, LW SHIE
BYIR 17k 60~70 cem, YIRTEIK IR EERZY
20 cm, LLERHE =R R ZSHOL I E T HARW K. JF H
SRR GG AT SRR AN 1 TR .

SR A B A LA 28 ok — FR A Y Ak P A 41 B
TS UG AL 3 BT R

D 4% 4k # . CCD R 4 B9 M4l 5o 4% 1
Adobe After Effects 7.0 %t ¢ 51 1%, )5 51 I 1%
A LA {8 T g

2) bR, = 4EAr E 1 B R R A b R S A
PR Bl hRE LI P R.GB Z#HOE )R
A5 2R . 1. 000:0. 5603 1. 776 ;

3) HFEEL, R (7 X FE SR S5 E r o

2.
ZL o X

2 = = : (7
DI,
M KO 7 [ R 2R T, S AT 1% 2 5
R P A Ly L o
ORI TN 2 R

it
At

qj

B2 BRI 5
Fig. 2 Center extracting image
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Fig. 4 (a) Underwater images of color plate and shells; (b) images of color plate and shell in air
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Fig. 5 Results of three dimensional color restore images
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Table 2 Color difference of the restored color plate

Sequence number

Color difference AE = /AL? + Ad® + Ab*

01~06 15.3 27.3
07~12 25.2 8.8
13~18 25.4 12.7
19~24 1.0 1.7

6.6 13.3 24.4 9.2
21.6 25.8 2.2 33.5
10. 6 23.2 6.2 8.3

5.1 2.0 6.4 8.1
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