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Efficiency Enhancement of Vector Quantization Method for State-Action Map Compression
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‘We have proposed a method that uses vector quantization to compress control policies that are obtained
by dynamic programming. In this paper, we apply vector quantization again to compression of an already
vector quantized control policy so as to enhance the compression ratio. This method is evaluated with the

puddle world task and with a task for RoboCup four legged robot league.

Compression ratio of vector

quantized control policies for these tasks can be enhanced by the method.
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Table 1 Comparison on the puddle world task

uncomp. maps comp. maps

\/N_S I —J IVQ [k bit} IDLVQ[k blt] IDLVQ
[k bit] Uva/I)  (Upwa/I)  /Ivg

10 0.20 21.29 | 0.16 (0.80) 0.14 (0.70) 0.88
20 0.80 20.72 | 0.45 (0.56) 0.37 (0.46) 0.81
40 3.2 20.51 1.1 (0.34) 0.76 (0.24) 0.69
100 20  20.35 7.0 (0.35) 4.1 (0.20) 0.58
200 80  20.30 29 (0.36) 18 (0.22) 0.62
400 320  20.29 65 (0.20) 47 (0.15) 0.73
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Fig.4 State-action maps

Fig.5 Vector quantized state-action maps
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Table 2 Domain and discretization of state space

Variables domain # of divisions width
z[mm] | ]-2100,2100) 21 200
ylmm] | [-1350,1350) 15 180
0[deg] [-180,180) 18 20
r[mm] [150,3150) 9 100 - 700
p[mm] [-75,75) 15 10
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Fig.6 ERS-210 (made by SONY)
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Fig.7 The shape of field and state variables
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Table 3 Comparison on the puddle world task

uncomp. vQ DPVQ
volume 4,045.7[kbit]  57.0[kbit]  49.7[kbit]
comp. ratio 1 0.014 0.012
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Fig.8 Behavior of the robot with the compressed
map in the experiments [12]
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