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ZERC R OMEBE  (3E30) @ Stochastic inference is important in many problems in the fields
such as information engineering and statistics. Recently, more attention is paid for
approximate inference methods because exact inference becomes intractable for large size
problems. In this research, we have built mathematical framework to analyze some of the
approximate inference methods. Using the theoretical results, we have improved the mobile
reception of digital satellite broadcasting. Through the interactions within this
project, we have also studied the neuron communication channel capacity, the motor
planning problem in the brain, and the multi-class classification problem.
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without with Channel Estimati
Average Channel Marginal Inference Joint Inference
Route

CNR [dB] Hard Higher EM Higher EM
Decision Order Algorithm Order Algorithm

H1 | a0 000058 | <1F-04 <1E-04 <1E-04 <1E-04

H2 | 947 00048 | <1E-04 <1E-04 <1E-04 <1E-04

wg: H3| g4z 00063 | 0.00084 | 0.00084 | <1E-04 <IE-04
Ha | 868 0.0045 0.0016 | 0.00040 <1E-04 <1E-04

Hs | 830 0.026 0.0078 0.0029 <1E-04 <1E04

ut| 939 00016 | <1E-04 <1E-04 <1E-04 <1E-04
Urban [u2 | g9 0.0058 0.0024 0.00061 <1E-04 <1E-04
us| 840 0.027 0.0071 0.0038 <1E-04 <1E-04

c1| o4 00023 | 0.00045 | 0.00011 <1E-04 <1E-04

c2| 938 00021 | 0.00030 | <1E-04 <1E-04 <1E-04

Gty [ca| 901 0.038 0.0051 0.0051 <1E-04 <1E-04
cal| 840 0.016 0.0091 0.0064 <1E-04 <1E-04
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Base Machines Combining
z — {f(x)} argmax, Fpcoc — p(ylx; 0)
Base Machines Combining

z 4-{ {g-(z;m:)} H argmax, Fper }—»p(ylm;{m})
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