3 2UHYE AT 73
A B e B4 2 QA

PR - I AR T~ A

2 o

£ 2gdAe AF F4 Aads o8ty shutuolE Ade FdA AEFEY AWAHY FoAd st HAAH G 2AA R
ZuTe] FAAE BEAYL 48719 Y BTE 6omXTemx25cm 2718 A4 B0 18T &, Wrlek 4v1E A7 1047, 1442
o) A #2E S 33 A29e 2ur A 7R ’éi%:% E‘ZISM FAHREE At RE Y& A<D A (semi-natural) AHEA
dlA AYHH oo oAl FARFeHCarbofuran 0.1mg/D H2] A - F of&¥ EF 490 AAN A&z 145G 243 23 FA9 A=
Foll 58 Aoz FHE vdehhs gE 87 2L Hl“‘ﬁ”—i"‘ PFEEol FF UEhdS € £ I A A $Ee P AE
BAE7) flste], dolEel B0 vt FAY ARUEL SASfEA] At AHGEUT ol dolBRA sutste] 28 HerlHES oAl
ﬂﬂ AFY AL o ok £ HHE S B 9t AT AATE T SFHA oY dolEHH AT AW B R

- A2 EAstd 339 AEE A NFE 94 7 dded, 2 ZUHAE A9 54 B4 798 AFLE BAE F Y ETEA
*}%%l T UAEE & F AUt

Analysis and Recognition of Behavioral Response of Selected Insects
in Toxic Chemicals for Water Quality Monitoring

Cheol-Ki Kim'- Eui-Young Cha'!

ABSTRACT

In this paper, Using an automatic tracking system, behavior of an aquatic insect, Chironomus sp. (Chironomidae), was observed in semi-natural
conditions in response to sub~lethal treament of a carbamate insecticide, carbofuran. The fourth instar larvae were placed in an cobservation cage
(6em X 7cm X 2.5cm) at temperature of 18°C and the light condition of 10 time (light) : 14 time (dark). The tracking system was devised to detect
the instant, partial movement of the insect body. Individual movement was traced after the treatment of carbofuran (0.1ppm) for four days (2
days ; before treatment, 2 days ; after treatment). Along with the other irregular behaviors, “ventilation activity,” appearing as a shape of
“compressed zig-zag,” was more frequently observed after the treatment of the insecticide. The activity of the test individuals was also generally
depressed after the chemical treatment. In order to detect behavioral changes of the treated specimens, wavelet analysis was implemented to
characterize different movement patterns. The extracted parameters based on Discrete Wavelet Transforms (DWT) were subsequently provided
to artificial neural networks to be trained to represent different patterns of the movement tracks before and after treatments of the insecticide.
This combined model of wavelets and artificial neural networks was able to point out the occurrence of characteristic movement patterns, and
could be an alternative tool for automatically detecting presences of toxic chemicals for water quality monitoring.

FI9iE - A01E (wavelet), MEX{(signal processing), A1A% 2% (neural network), EZTLIE|{Z (environment monitoring)
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