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Safety Assessment of Life-support Robots by Environment-vibration Combination Test 
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Abstract: An environment-vibration combination test for a mobile life-support robot is implemented under the worst 
expected environment and road surface conditions. The test parameters change by the robot’s specifications, but the 
standard temperature/humidity and road conditions are decided. The vibration applied to the robot in the environmental 
chamber is reproduced from the actual running acceleration waveform. The teat result is decided passes and fails after 
comparison of the change of movement and safety functions before and after the test.  
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Fig. 1 Environment-vibration combination test flow 
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  Mechanical 
parts Power supply Movement 

function Safety function Remarks

Before test cycle Normal 
Normal battery voltage 
Normal insulation 
between terminals

Normal travel 
function 

Normal stop 
performance

Between test cycles Normal Normal stop 
performance

After test cycle Normal 
Normal battery voltage 
Normal insulation 
between terminals

Normal travel 
function 

Normal stop 
performance

No water 
condensation

Table 1 Environment-vibration combination test result of electrically powered scooter 

Fig. 2 Electrically powered scooter vibrating vertically 
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