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Design of high speed linear CMOS camera
system based on GL0816 sensor

ZHANG Jun-liang” ,QI Tao, LI Hui,QIAO Jian
(LUSTER LightTech Group Co. Ltd., Beijing 100094, China)

Abstract: In order to meet the requirements of high-speed motion, high-frequency, large-scale, high-
resolution image acquisition in high-end industrial detection such as printing and so on. a micron-scale
high-resolution, high-speed linear array industrial camera was developed. Firstly, the function and
characteristics of the high frequency and high resolution domestic CMOS image sensor GL.0816 were
introduced. Then, a high-speed, large-scale and high-resolution linear array industrial camera system
was designed based on the chip. The system used FPGA as the control core of the whole system,
DDR3L SDRAM as the image buffer, GigE vision 2.0 protocol as the output standard, and SFP+ as
the high-speed image output interface. Finally, a camera system test environment was built to test the
designed camera. The results show that the system has a line resolution of 8 192, and can
continuously capture 2 000 lines as an output frame. The line frequency is 50 kHz, the dynamic range
is 57.32 dB, and the signal-to-noise ratio is 40.95 dB. It has real-time image acquisition function. The
camera system has the advantages of high frame frequency, high resolution, large size, high signal-to-

noise ratio and wide dynamic range. It is suitable for capturing., imaging and real-time display of fast
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moving targets in printing and detection industry.
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1 7]

nu\4

Wi [ ™ A ESAE AS S CMOS T 24
AR b R T i) B A T A B T M A T 45
Sl P B R T 5 43 9 3 | e R 2k B Tl A ML
AL A Rl RE

I 2R B R ML Y F 5T K 22 46 v 7 1l
B R E N K AR RRSE K ik B 4K, a1 DALSA
E2V ., Point Grey 4 , £ ] 09 0f 57 48 K fifi 15 [= 4b
e ol 2 BE AR DL A & L R M Re AL iz gl
Bt RUE SN B N A F T R S PR
LR B AR AL, TG 7 R S R S BT R R T
P . TR g3 B AR A AR LAY I
b, B2 RIS A 3 H =AU E PR
e WA AR AL B BF 5, 4R A B CMOS R 1% Ik
i B A L e BN A% L A A R AL 3 A
P A% 0 4 R B R A ML ITF K 2 50, 3 % il A2
oK R 7 5 9 v o A 48 4 3 B T SR B BN 4
B L,

A SO0 E P CMOS B AL s GL0816

AT TR A IF AL T AR AR B T o B
AL PEANNL AR GE . AR T T 3 A B 2k
AL, AR SCRT T A AL R e AR AR 8K 73 B
50 kHz 4795 HA w5 15 W L L w85 2l 25 Y [l 00 3
FHA L BEARFPE . E A8 3 12 AT 22 A5 G 00 R0 A T i 3
R AR AS R RE AL D RE DL T RE 8 F2 ey BNl
MEE: S P R

r

ER

2 CMOS B#% R 2

2.1 GLO816 E A&k

GLO816 & Jy = sy 1ol s I 7 FH 17 3¢ 3 1
8K 40 B R4 [ CMOS BIR & 4% 182 % R
5 pm AL E 16 K4 LBIME RS pm, it i S bR
W 4 LR B SR LL B 4 2% TDI fr i A5 X (4 < 2-
stage TDI(Time Delay Integration, s [f] % iR FH
53 mode) , 2 2 B 1y 8L AT 05 AT 38 B 200
kHz DA _E o DA R T a0l G 000 5% G 00 3 5 AN Dy 8 7t
B oK 5 R A4S T e i R, S A Y 16 4%
2, A5 76 A HL N #E 4T TDI 48 8 B 8 1T GE.
GLO0816 fRI&en ) F LS B NE 1 Prow.

1 GL0816 BB ERBEES IR

Tab.1 Main performance specifications of GLLO816 image sensors
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Fig.1 GL0816 sensor block diagram
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Tab.2 Key technical indicators of camera system
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Fig.2 GL0816 camera system block diagram
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Exposure in 4-line mode
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Tab.3 Power specification of GL0816 image sensor
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Fig.9 GL0816 camera control system functional di-

agram
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Fig.10 Camera system resolution test
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(a) Camera system PIC Card test; (b) Camera

system target test.
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Fig.12 Camera system SNR and DR test
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Tab.5 Camera system SNR and dynamic range performance indicators
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o I
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13.05 13.38 13.22 13.216 6 ke—
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