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Color reversion algorithm of CMOS camera
ZHANG Tao* » WANG Cheng-long. ZHAO Xin-yu
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Abstract: In order to take advantages of tracking and real time record, a color reversion algorithm
based on CMOS camera is proposed. The hardware platform is designed and reversion quality is ana-
lyzed quantitatively. First, the Bayer filter method based on color filter array is presented and mathe-
matics module is designed. Then the bilinear algorithm is introduced and the edge detection method is
added in order to reduce the zip effect when the edge of an image is crossed. The hardware and soft-
ware is introduced. Experimental results indicate that the algorithm can offer a better PNSR which is
14 % increased than the bilinear algorithm while the real time processing is achieved. The algorithm
can give consideration to tracking and real time record, the objective calculation and subjective judge-
ment indicate a better visual effect.

Key words: optic-electronic theodolite; Bayer filter; image processing; color reversion

7z BT S B A BN AR 1] R L/ BAR R AT R
AT ) R Ol v 28 2 AR 5 4 00 A% SR AR L O
fi ) e 2 B RV 2OLIE R BT R . AT
JeH AL AE PR ER A e p AR B T AR A I AR R R IO B RS A Y AR

nn\l

1 7]

s B HA:2014-04-03 ;81T HH#A : 2014-04-17.
* MAEHE R A E-mail: 20737887 @qq. com



840 WS Bos

5 29 &

FUZ B 6 40 R I 5 5k B 25385

PV T HUS F 6 %, — ek B 3CCD %
AR AL 3 P AE HILEL A (8RB0 50 0] LU B
B AS VO R AR 5 B R A B ek R A
PH A IR HE L USRS (O R 9% 3CCD A AL — i Ry
24 Hz 8¢ 25 Hz) SR Z A FR B4 4k 35 1K ¥k 45
B L BT LA T S G0 SR O 220 T R g S
B/, TSR CCD Al CMOS ML R 4
AT BAL L WA R L AR ZE B L I T R R R
AEAAVE LB 5. I EST H — Fh g 3 o R
SR SR SRR R R R G TR &
TR L,

2 Bayer JE)% R AR A %

2.1 Bayer jEif

WERAE R 1 CCD 5 CMOS B #5142 T 22
i — = N B G AR R B 8 R i B R R e
X RGB =48 i i — > 70 1 B0 SR B A R 4%
7 A B UG 28 8L B8 5 R 8O S 8 B 6 B
BE TR EE B T B AR BOL A R R
ROEAR B AR5 AT B A AT AR 18
J5 . 3K R 7 R A E €8 8 U B 515 (Color
Filter Array,CFA), CFA B ¥n] T2 8 5%
e R A A W BEsE A CCD #il CMOS
A Y e AT e 15 2R B SR R O R

f£ CFA S35 . Bayer 3 U5 W H iz A
ROR RAF ARG ME 1 iR, Hdh R.G.B
S HMRRLL B A

Gy R, Gy R, | Gis
B, G, | By G, | By
G R, | Gy R, Gy
B, G, B, G, B,
G, | Ry Gy, | R, Gi;

Kl 1 Bayer JEWH 451

Fig. 1 Construction of Bayer filter
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Fig. 2 Flow chart of hardware
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Fig.3 Flow chart of software
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TR Z B 1% 1z 3
MRS &4 /ms 14 /ms
WL E AT H 2 7.13 6. 29
o 0 371 2% 4 L SF- 3 7.72 6. 40
XL M 4 1 B 1< 8.56 8. 09
[oAUEUE-STHIER 3N 9.52 8.29
M2 LA

ML ITAE T 100 Hz i 7 1< 5 — ot 4k 2
I8/ T 9 mus ol UL Fof D7 05 4 Ak B 1) 257 3
LS EOR

Cb) e #R i A2 S92 I 1k 25K A9 i 42 1, 4b PR
HAZ Bl PG R A I 0 G 4 /530 0k 1) - 289 Ak B i
i) Ll AL 4 1 5 3k 1) Ak B ) K K 24 800, Aib
P 32 2 R B b B R R 2 200 22 AL
AE 22 BHN 2 48 i KL T 2% T #) PSNR 4258 T 144
Ze A S AERT AR E L R4 R R AR .

MR P Bayer #% 3 CFA f R B B T —Fh 2k
IR 8 R S B8 R RGO 6 B2 {5 B
A 3 G A DT S5 74 2 A 4 1 8 10k 52 A% BE AR Y [+
PR RE R B 14 202847 AT LA F 100 Hz, 1 024 X
1024 (1 IR 52 % (o 38 i b B, 5K 2 T #i i H
B o TSRS i AR 3 5 A ) 1) 08 Sk L AR R R =
BV AR RO S T B[R] P A R B s 4
TR HF TE] P BB 2 AT o A ey 7 42 v 30 D A8 R 114 [m] g
PRAE S B b 3T 75 B A 1) ) 1 B R R — 2B g
1) T A5

(1] 5ok, XAk . (R 0&. LM & 4 (L PO 4 467 B Al 31 A9 Cramer_Rao fRLJ . sk T42,2005,32(7) :4-6.
Jia T, Wu N W, Chen T. Cramer-Rao lower bounds of position estimation in a photoelectric theodolite-based net-
work [J]. Opto-Electronic Engineering ,2005, 32(7) :4-6. (in Chinese)

(2] k. 33E A 50 K. CMOS B EGS R i A sh P[] ik dh 5 27 ,2011.26(2) :224-228.
Gan B, Wei Y C, Zheng R. Auto white balance algoritm for CMOS image sensor chip [J]. Chinese Journal of
Liquid Crystal and Displays »2011,26(2) ;224-228. (in Chinese)

[3] Funt B, Cardei V. Learning color constancy [C]//Proc of the 4th Int,l conf on Color Imaging and Applications

[S.I]:IEEE Press,1996:58-60.
[4] #3537 LCD Bon# i AR [T ] " dh 5 2

,2011,26(2):220-2223.



554 5K WL AF L —Fh CMOS FIHLE R I J5 57 843
Sun L X. LCD white balance adjustment [J]. Chinese Journal of Liquid Crystal and Displays,2011,26(2):220-
2223. (in Chinese)

(5] A6, 3] Ah . 3 5 0% BUP ML 6 22 25 0] SR PR (L 50k 9 SE BT ). & - A438.2009,2(4) - 57-59.

(6]

7]

(8]

(9]
[10]

[11]

(12]

Zhao X M, LiuJ W, Li X Q. Realization of bilinear interpolation method in color difference space for digital camera

[J]. Electronic Science and Technology ,2009,2(4);57-59. (in Chinese)

Pei S C, Tam I K. Effective color interpolation in CCD color filter array using signal correlation [ J]. IEEE Trans.

Circuit and System for Video Technology »2003,13(6) :503-513.

FH . &, — Rkt B9 Bayer FUGR (IIZ 22 (S 0A LT ], #F FAuAH 4 .2010,37(4) . 278-280.

Yin Y, Hu L. Improved Interpolation algorithm for demosacing Bayer pattern images [J]. Com puter Science ,2010,

37(4):278-280. (in Chinese)

WK, F ik E,F X, F. T Bayer 3B IA R I FE CCD 3 il s LT 8 F 4 % T 42, 2012,20(7)
1611-1618.

Yang Y M, LiQJ, Li W M,ez al. Modulation transfer function for color area CCD based on Bayer filter [ J]. Optics
and Precision Engineering ,2012,20(7) :1611-1618. (in Chinese)

Kimmel R. Image reconstruction from CCD samples [J]. IEEE Trans . Image Processing +1999,8(9) :1221-1228.
i AR AR FL T M CCD B U R 2 SR & RG], b F 48 % £42,2010,18(1) :273-280.
Ran F,Yang H.Huang S P, et al. Design of real-time color video capture system for area array CCD [J]. Optics
and Precision Engineering ,2010, 18(1):273-280. (in Chinese)

BEERHFE,F.OREEFH G CCD il AL 4R ST E bR ], & 45 % £42,2012,20(6) :1365-1373,

Xiu J H, Huang P, Li J,et al. Radiometric calibration of large area array color CCD aerial mapping camera [ ] ].
Optics and Precision Engineering ,2012,20(6) :1365-1373. (in Chinese)

F ok Ik R . Bayer B R OEEL ] P ELFE S B AL F,2010,3(2):182-187.

Luo X, Sun H J, Chen Q P,et al. Real-time demosaicing of Bayer pattern images [ J]. Chinese Journal of Optics
and Applied Optics,2010,3(2):182-187. (in Chinese)

YEE B A 3k (1982—) . BB . g 15 B AL Bt = B BRAF 5% B 32 20 NS ML 408 WL o8 K 3 S L I 4% 05 TAT R F 5 . E- il

20737887 (@qq. com



