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An Implementation Method of Real-Time Vision Sensor Based on
Address Event Representation

Yu Lu Yao Suying Xu Jiangtao

(School of Electronic and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract In order to achieve high frame frequency, high dynamic range (DR) and low data quantity of visual information
accurately, an implementation method of real-time vision sensor based on address-event representation is proposed. The
readout data quantity and time-based information distortions decrease, benefitting from AER, adjustable row arbitration and
time stamp. The method can detect light-intensity change by changing detector circuits and quantify the light intensity
changes by double sampling pulse width modulation (PWM) circuits. The simulated results show that in the illumination
conditions of 100 Ix and 10 Ix, the minimum equivalent frame frequency is 1000 frame/s and 100 frame/s,
respectively. DR can reach 133 dB, and vision DR is 48.16 dB. The output can be decreased by 11.61% ~42.74%
compared with previous one. It proves that the proposed method can perform real-time optical signal capturing,

processing and readout as well as be applied to the field of high-speed and high DR image and vision.
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Fig. 1 Principle of one-dimensional one-event AER
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Table 1 Performance comparison of the sensors between different designs

Parameter /s This paper Ref. [8] Ref. [11] Ref. [13] Ref. [17]
Sensor arrary 128X128 128 X128 32X32 64 X 40 64 X 64
Image processing /bit 8 8 8 10 6

>133
DR /dB 120 104 82 —
48. 16 (vision)
>100(10 lux)
Min frame rate /(frame/s) -— 30 11.8 -—
>1000(100 lux);
10(without
Sense format /bit 8+2X7 16+2X7 o 10 10+2X6
quantization)
Time stamp /bit 20 -— -— — —
AER AER PWM AER
Process mode TTFS
CDS-PWM ON/OFF kernel counter kernel process
Frame based no no yes yes no
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Fig. 6 Images in different arbitrations. (a)~(c) are the first. second, third of original image, respectively; (d), (g) are

the second and third frame in rotation arbitration, respectively; (e), (h) are the second and third frame in

intermediary-areas priority, respectivity; (), (i) are the second and third frame in events-focus priority, respectively
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Table 2 Comparison between different arbitrations

Rate of pixel output /%

Row output /%

Average
reduction rate

Image accuracy /%

Second frame

Third frame

Second frame  Third frame  of output /%

Rotation arbitration 100. 00 88.59 88. 10 100. 00 100. 00 11. 66
Intermediary-areas priority 62.50 56.52 58.01 70.32 95.01 42.74
Events-focus priority 93.75 76.59 73.89 93.71 93.69 26. 26
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