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Fig. 1. HERMIES-LIB at simulated spill site with cameras irected at the floor 
(cameras located on &headn of robot). 
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INVERS E MAP G 

Fig. 2. Coordinate sytems €or the inverse perspective mapping. 

Q :  R2 ++ R2 

h .(  d ). 
-V I  cos cp + f sin cp v'lsin cp 

(Note: Without above, the 
chosen to coincide). fined here 
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as the class of image transformations that could be achieved by changing the focal 
length or camera target orientation relative to the optical axis. It is this feature of 
inverse perspective mapping that is exploited to change the orientation and focal 
length of HERMIES-IIB’s camera to match that of HERMIES-III’s earnera. 

In terms of projective geometry, inverse perspective mapping is a projective 
collimation (41. Its application to images has been reported by Gonzales and Wintz 
[5 ] ,  and its functional implications on the computation of optical flow ;and stereo by 
Mallot, et al [3]. 
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3. ADAP HE SENS 

d spill from a 
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Fig. 4. HERMIES-IIB, view of the spill after 
inverse perspective mapping has been applied to 
the image. 
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4. IMPLEME THE MAPPP 
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5 ,  SUMMARY 

The god of this paper was to show how the spill detection and clean up algorithm 
currently implemented on the HERMIES-I11 mobile robot could be modi 
der to utilize multiple performing robots with little or no modification of previously 
written codes. To that end, the following steps were outlined. First, sub-tasks that 
could be performed concurrently or consecutively and that required differing system 
performances were identified. Second, the sub-tasks were divided and a portion of 
them were allocated to a different robot, HERMIES-IIB. Third, the difficulties with 
a simple transferral of algorithms to the new robot were outlined, namely the inabil- 
ity of HERMIES-IIB cameras to assume the pose utilized by HERMIES-I11 during 
spill detection. Fourth, the method of inverse perspective mapping was explained 
as a solution to this problem, and initial experimental results were described. 
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