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Design of a Probabilistic Inference VLSI Processor and
Its Application to Highly-Safe Intelligent Vehicles

«Shinya Sato, Michitaka Kameyama (Tohoku University)

Abstract— This article presents a VLSI-oriented probabilistic inference algorithm for real-world appli-
cations. We use a Bayesian network for probabilistic inference, and a sampling method for VLSI oriented
inference algorithm. To solve a date transfer bottleneck between a memory and a processing element,

logic-in-memory architecture is proposed.

Key Words: probabilistic inference, Bayesian network, sampling method, logic-in-memory architecture
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Fig. 1: System of highly-safe intelligent vehicles
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Fig. 2: Example of a Bayesian network

oboboboooooooooboboboobon
gboobooooooooboobobobooobooooon
gboobooooooooboboboboooogoo
goobooooobooooooooobD pOCOOOO
0000000 X0UOOUOOPX|E)ODDODDOOUOO
goooog



22 0OO00O0O0OO0OO0OOOOOOOOO

gbobooooooobooboboboooooog
gboooooooobooboboboooooogn
oboooooooobooboboooooooogon
oboooooobobooooobobooooon0Oon
oboobooobooobooobooobbooboboooogoo

P(X, 00, X,,) = P(Xq|7(X1))ID P(X,|7(X,)) (1)
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*Number of nodes 42
-Number of states 2
-Number of evidence nodes 17

Computation time 65.3s
(Duron processor 1.10GHz)

Fig. 3: Simulation of a Bayesian network
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Fig. 4: Maximum error and computation time
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Fig. 5: Flow chart of a sampling method
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Fig. 6: Sampling method
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Fig. 7: Logic-in-memory architecture
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Fig. 8: Prediction example
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Fig. 9: Simulation result

92

5 0Odg

oboboobooooooboooobobobooobooo
gbobooobooooooboboboboooogo
goobooooooobobobobobobooogoo
gbobooooobooboboboooooooan
O000000ooO0o0ooOoOoOooooOoOon VLS
goooooOoooooDbODbDbD pEOOOOOOODO
oboboooooooboobobobooooooon
obobooooobooboboboooooooobogoon
gbobobobobooboobo pEOOOOODOOO
oboboooboooooboobobobooobooogoo
OpPEOODOOOOOOOOOODDOOODODOOO
gboooobooobooboboooobooo

gobo

1] O0O00ODOD D0OOU00OO0O0D0OOOO0OoOUDOoooOOO
0"0000000Vol.400 No.120 pp.841-847(2001).

[2] Castillo,Gutidrrez and Hadi; Expert Systems And
Probabilistic Network Models " 0 Springer(1997).

3] DOOOO0’0oUoUOoobDOoooooooooron
00000 Vol.420 No.80 pp.649-6540 (2003).

[4) OO0O0OO0ODO0 ODO00ODO0OUOODOOOOUOOOOOOO
goooo visiooooooooroooooooo
0000000000000 O0O0DOOc-12-11(2004).



	C02: 講演番号：C02


