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Development of a Detect—and—Acquisition System
for Broadband Lightning Signals
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(Seung-Hun Song - Dong-Hyouc Kim - Sung-Ho Lee -+ Jung-Wook Woo + Tae-Kyung Sung)

Abstract — To implement a high-precision lightning tracking system utilizing TDOA measurements, high-speed data
acquisition and precise timing synchronization between ground sensors should be achieved. At the same time, considering
the size of digitizer's memory, the data memory needs to be managed so that only the sampled data around the
occurrence of stepped leader pulse is stored. This paper presents a detection-and-acquisition system for lightning signals
that is the main equipment of ground sensor in lightning tracking system. GPS clock module is used to get precise
timing synchronization and the 500MHz high speed digitizer is employed. In order to detect the leading edge of the
lightning pulse and save the sampled data and its timing, lightning detection module is implemented and multi-record
method is employed in the proposed system. Field experiment resuits show that the proposed system can detect and save

the lightning signal efficiently.
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e Ao -uX% =W (cloud-to-ground
lightning discharge)2 & <te] A& 3 (preliminary
breakdown) 2 2 8- AlZEt}, ol 711t ¢ Fmsell A
FAms Fo| 2% g t(stepped leader)”} 2F 20us-~100us
(F1 60us) tFuit}y LA HEA WAE Fste #3rt o]
T3l Z2E wE 299 29 97t o 5ms~50ms(F
T 20ms)s<t Ao mpEy gAZEE 4 oEH7A
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Fig. 1 Processing of lightning
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Fig. 3 Configuration of a lightning tracking system using
TDOA measurements
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Table 1 statistical values of stepped leader pulses
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Fig. 12 Waveform and spectrum of stepped leader puise
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