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Analysis and Design of Data Processing System Based on
Streak Tube Imaging Lidar

Li Sining Guang Yuhao
Abstract

Zang Junheng Liu Jinbo

(Institute of Opto-Electronics, Harbin Institute of Technology, Harbin, Heilongjiang 150080, China)

In view of features of streak tube imaging lidar (STIL) . such as wide vision. high frame frequency. high
spatial and time revolution, the corresponding high performance of the data processing system was demanded. By

the analysis of the content and capability, the data processing system based on STIL was analyzed and designed. The

1

structure of data processing system based on STIL was introduced, and by the detailed analysis of the content of
data processing, the processing data styles including time-delayed trigger signal and streak imaging were separately

studied. Then according to the demand of the system index and the contrast of different controlling methods, high
precision and tuned digital time-delayed controlling sub-system based on Altera complex programmable logic device
initially built.

(CPLD) was designed in order to ensure every part of the system operating strictly on the timing, capture the streak

imaging of the object real time and do the processing. By the contrast of different imaging system methods and the
analysis of factors including the hardware cost, establishment cycle and exploitation difficulty, STIL system taking
the smart camera for its core was designed. The hardware platform of data processing system based on STIL was
Key words laser technique; laser imaging lidar; streak tube; data processing; system design
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Fig. 1 Schematic diagram of the structure of STIL
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Table 1 Comparison of classical separated image processing system and streak image processing system

based on smart camera

Item

processing system of streak

Traditional separated data

Streak data processing system

using smate camera

Structure Huge

Difficulty of hardware development

Difficulty of programming

Development cycle Long
Bad

Scalability

Difficult, high failure rate
Difficult

Ultra-compact
Mature, stable, easy
Complete Lib&.operating system support,
object oriented programming, easy
Short
Good
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