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Methed for Ensuring Safety of Robot Based on Behavior Detection
GE Bin-bin MAO Xin-jun
(College of Computer, National University of Defense Technology,Changsha 410073, China)

Abstract Robot is a typical cyber-physical system and its behaviors that are driven and controlled by software are high-
ly related with safety. In order to ensure the safety of robot behaviors, this paper proposed a security protection method
based on behavior detection that enables robot to detect its behaviors’ safety before their executions, Three kinds of
safety issues were considered, including hardware constraints, stability and collision confliction, The corresponding algo-
rithm called ACD algorithm for collision confliction detection was proposed. Implementation framework for the method

was proposed on the basis of AOP technology. We made some experiments with NAQO robots. The results indicate that
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the method can effectively detect harmful behaviors and adjust motions in.compensation for behaviors.

Keywords Behavior detecting, Robot safety, AOP
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8% 3  Algorithm of Collision Detecting( ACD)
Initialization:
1. whest =€0,04°++,0)
2. Weompensation = (050,5+++,0)
3. Ugess = (0,0,0)
4. 8=1(0,0,0)
5. N= | wgeat |
6. for i in [0+-*N—1]
7.  wexLi]=getJointAnglesSpeed[i]

8. end for

9. for i in [0+--2]

10. for j in [0+*N—1]

11. Vdest 1] ™= Vese [1] T[] * wgest [1]
12. end for

13. 8 i]=getDirectionAngle[i]
14. dli]=vgese L] * t * cosOi]

15. end for

16, dyee = getDistance(d[0],d[1],d[2])

17. D=DHQO

18, if d>D—(R1+R2) then

19. i=0

20. Awyn =MAX

21. Aw=0

22. repeat

23. w=getAngleSpeed(grad,i)

24, deompensation = getDistance (weompensation )
25. if deompensation<<D— (R1-+R2) then
26. Aw= || o~ wgext I *

27, if Aw<<Awmin then

28. Awnin = Aw

29, Wcompensation — @

30. end if

31. end if

32. i++

33. until | o] > | wgeq |

34. end if
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