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Ergonomic Design of the Single Handheld and Portable Thermal Imager
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Abstract: The design method of the manned-machine engineering of a single handheld and portable thermal
imager is researched for the operation analysis. Analyses are conducted on the operation process and
ergonomic factors of the single handheld and portable thermal imager, and the design requirements for the
manned-machine engineering are determined. Using the principles and method of ergonomic design, the
man-machine interface of the handheld thermal imager is designed to maximally meet the requirements of

safety and comfort for convenient operation.
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Fig.1 Handheld thermal imager
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Fig.2 Structure of the single handheld and portable thermal imager
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Fig.3 Man-machine system diagram of the single handheld and portable thermal imager
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Table 1 The influence on control accuracy of the single handheld and portable thermal imager

Procedure Subject Situation Accuracy evaluation
. Identify and use information; L
Observation Human . . . Effect of body situation
Eye strain affect image observation.
Response latency ; Poor identification ; Effect of
position. usage and shape in the operation;
Operation control system Human Poor precision motion in the repetitive operation; Effect of body situation
Fatiguability. limited operation duration;
Requirement of comfortable.
Thermal Imager receive control Thermal To work in the program design; Accurate with hardware
information and response Imager To adapt to harsh environments. reliability
The display system responses to the  Thermal To display image as per design requirements; Accurate with hardware
output of thermal imager Imager To adapt to harsh environments. reliability
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Table 2 Ergonomic design requirements for the single handheld

and portable thermal imager

Item Requirements of ergonomic design
Using objects ~ Adult male
Operatin
P ] J Field work
environment
Holding ) )
Accurate grip and control by right hand
posture
Operation
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Table 3 Function key operation frequency and finger

appropriation

The key name Times Average Finger selection
Digital zoom 240 12 Index finger
Image mode 200 10 Middle finger

) ) The ring
Video Recoding 160 8 )

finger
Brightness control and . .
1 Little finger

torch

K5 YA /A Fig.5  Function key layout
PR S RATE RN BT S, (BT .
PRI WL 4.
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Fig.6 The single handheld and portable thermal imager profile
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