Journal of Korea Robotics Society (2014) 9(2):111-116
http://dx.doi.org/10.7746/jkros.2014.9.2.111

ISSN: 1975-6291 / eISSN: 2287-3961 111

S5 o3t 7] 3T A dweF

Collision Detection Algorithm based on Velocity Error
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Abstract

Human-robot co-operation becomes increasingly frequent due to the widespread use of

service robots. However, during such co-operation, robots have a high chance of colliding with humans,
which may result in serious injury. Thus, many solutions were proposed to ensure collision safety, and
among them, collision detection algorithms are regarded as one of the most practical solutions. They
allow a robot to quickly detect a collision so that the robot can perform a proper reaction to minimize
the impact. However, conventional collision detection algorithms required the precise model of a robot,
which is difficult to obtain and is subjected to change. Also, expensive sensors, such as torque sensors,
are often required. In this study, we propose a novel collision detection algorithm which only requires
motor encoders. It detects collisions by monitoring the high-pass filtered version of the velocity error.
The proposed algorithm can be easily implemented to any robots, and its performance was verified

through various tests.
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Fig. 1. Collision of robot manipulator
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Fig. 2. Proposed colision detector

oFg Aol 2= A7} 7Pssh, £ QAUS AEStE
2 we AR Qe E oret)
FE WAL flEide 919 3= AAVIE Sl Al
¢S ule] A3 QA X|(threshold)} B]aLdteof Fir}. o]

(

1
:12

u) A Rito] A AE AT Ao

= HAY W 55 aHsiA AR E=T, olHdt T=
AAE AHo& ey theat Pk
1 1f|ef|>threshold )

C = (i=1n) @

0 if |e f| < threshold

A7|A = 2Eo] #EHToH, G B 9] SE ofF
£ e+ dulxolt) ok mm < n) HA| WEoA &=
Fo] WPy 058 m7ix|9] Wl ogEar} &
gstnzm oXE C7H|7F 10] "ok meba] 2 e
o AMgShE 250 9B 958 4 Qo) EL $E
Ae] Wpo R S8 YL §5T 5 don, o4
o] F7|RBE AHAC] 50| I7] w5t ¢ 4= 9tk u}
g}A] o]Z o]&stH a8AQl FE=ogo] 713k A,
o]t FE=of i3t BRO] thgog H ApHE 2=
o] A=W 2Ho] F=9| vt Wakew njz] A
Zhenta SESIEE sl

3.4

1%

2t

3.1 ASRK| A

Akt 5= AA daeEY AsS HSsH] fleiA
a9 33 72 239w i?}EKSCARA) 28 Al&okﬂ
AEE Akt 23] wdtoll=
ARz 918l 1kgo] FAFE A 10}71 ot 27 %ﬂ-

&5 93} 710 35 4A YuelE 113

~

Two link manipulator | Socket to add 1kg

weight \

\

Target PC

B RTOS: PharLap ETS
kB CPU: Dual core, 3GHz
L ,
Control period: 1ms
GUI

Fig. 3. Experimental setup
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Fig. 4. Velocity Error upon coliision without payload
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Fig. 5. Experimental setup: (a) Dynamic colision and (b) Static colision
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Fig. 6. Velocity error upon dynamic collision
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Fig. 7. Load cell output upon dynamic collision
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Fig. 8. Velocity error upon static colision
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Fig. 11. Load cell output and calision index upon collision
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