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Vision-based real-time monitoring on the behavior of zebrafish school

HUANG Yi' ZHANG Jinsong' >*  HAN Xiaobo’® HUANG Tinglin'

1. Xi‘an University of Architecture and Technology Xi“an 715000

2. Shenzhen Water Group Shenzhen 518031

3. Research Center for Eco-Environmental Sciences Chinese Acadmy of Sciences Beijing 100085

Received 24 June 2013; received in revised form 4 August 2013; accepted 4 August 2013

Abstract: To study the behavioral responses of zebrafish under the combination effect of cypermethrin and deltamethrin a set of motion activities were
monitored and analyzed using a computer-imaging technique. Endpoints included swimming activity social interaction within fish school and fish
distribution. Results showed that the swimming speed of zebrafish increased significantly when exposed to the two toxicants. The swimming speed
increased from 30 ~60 mme*s~! to 60 ~85 mme*s~! within the first thirty minutes exposure and then immediately decreased to 20 mme*s~'. The
swimming depth decreased after 12 minutes exposure. Under chronic exposure the communication patterns between fish were changed and the swimming
distance and dispersion increased by 43.5% and 120.0% respectively. Zebrafish preferred swimming and staying on the water surface with lower toxic
concentration. The vision-based real-time zebrafish swimming pattern monitoring method combined the calculation of swimming speed depth distance
between fish dispersion and time spend in different areas therefore is a more comprehensive and effective system than the traditional individual fish and
single endpoint monitoring method to give the early warning signal of water contamination.
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Fig. 1 Experimental setup for behavioural measurement of zebrafish
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Table 2 The 24 h sub-ethal concentration of zebrafish exposed to cypermethrin and deltamethrin
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Fig.2 Swimming activity changes of zebrafish under sudden exposure
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Table 3 Analysis of zebrafish swimming endpoints before and after exposure
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Fig.3 Communication patterns of zebrafish under sudden exposure
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Fig.4  Monitor trajectory of fish school ( a. the 30th minute; b. the 90th minute)

(a. 30 min b.

90 min)
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Fig.5 Swimming areas distribution of zebrafish under sudden exposure
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