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Energy Based Model Perspective

RBM Energy Form

E(v,h) = =bv —ch— h'Wu

Fv) = —bv— Z log Z ehiletWiv),
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Energy Based Model Perspective

Energy Based Model Function RBM Energy Form
e_E(I)
plz) = Z z=Y et E(v,h) = =bv —ch— hWu
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Probability Perspective

RBM Energy Form Conditional Probability
E(v,h) = —b'v —h — W p(hlv) = Hp(hilv)
1

vlh) = plv;i|h).
Flo) = —bo— Y log 3 eulert i, p(v|h) 1;[}7( ilh)
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Probability Perspective

p(hlv) = [ [ p(hilv) P(vj = 1]|h) = sigm(b;j + Wjh)

p(v[h) = [ [ p(vilh). P(vj = 1|h) = sigm(bj + W'h)

RBM Free Energy under Sigmoid

Fv) = —bv— Z log(1 + eletWiv)y,



Deep Network Perspective

Two Layers One Input Path
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layer layer layer layer function
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Deep Network Perspective

One Input Path Weighted Inputs Combine @Hidden Node
visible hidden activation visible hidden activation
layer layer function layer layer function
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Deep Network Perspective

Weighted Inputs Combine @Hidden Node

visible hidden activation
layer layer function
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Multiple Hidden Layers
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Reconstruction

Multiple Hidden Layers
visible hidden  activation
layer layer 1 function
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weights are the same

P(alx; w) ey P(x, a) — P(x|a; w)
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