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Abstract

Early-detection and monitoring of toxic chemical gas cloud with chemical detector is essential for reducing the
number of casualties. Conventional method for chemical detection and reconnaissance has the limitation in
approaching to chemically contaminated site and prompt understanding for the situation. Stand-off detector can
detect and identify the chemical gas at a long distance but it cannot know exact distance and position. Chemical
detection UAV is an emerging platform for its high mobility and operation safety. In this study, we have
conducted chemical gas cloud detection with the stand-off chemical detector and the chemical detection UAV.
DMMP vapor was generated in the area where the cloud can be detected through the field of view(FOV) of
stand-off chemical detector. Monitoring the vapor cloud with standoff detector, the chemical detection UAV moved
back and forth at the area DMMP vapor being generated to detect the chemical contamination. The hybrid

detection system with standoff cloud detection and point detection by chemical sensors with UAV seems to be

very efficient as a new concept of chemical detection.
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Fig. 1. Schematic diagram of hybrid operation for chemical gas cloud detection
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Table 1. Specification of commercial infrared(IR)
chemical detector

g/
Model e
(HI 90, Bruker optics)
Technology IR hyperspectral analysis
e (ST | — numb7c;1:2 9P(L)lz)l~1450 e
Detection TICs(Toxic Industrial Chemical) and
Target CWASs(Chemical Warfare Agent)
Weight 33 kg
Size 550 x 455 x 210 mm
Feature Target Chemical can be added in DB
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Table 2. Specification of the UAV
Type Quadrotor (4 propellers)
Size 360 x 360 x 270 mm
Weight 1.8 kg
Diameter of prop 120 mm
Flight Controller Pixhawk 2.1

Communication

Radio telemetry
433 Mhz / 915 Mhz

Flight time

15 min
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Fig. 2. Experimental setup
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