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Motivation poster #12

Backpropagation algorithm:

@ step 1: Forward pass.
v

@ step 2: Backward pass.

Problem:

"’Verz 4 ] @ Backward time is about 2 times of

‘ forward time.
Iayer1 .

@ Backward locking.

Ixu

@ Backward cannot be parallellized.
Method BP
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Problem Reformulation poster #

i T Module2 ‘ Module 3 Module 4
<« Backward pass @ Error gradient
Original formulation: New formulation:
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Problem Reformulation (Continued)

poster #12

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Module 2
<« Backward pass @ Error gradient
Activation
Module 1 )
Ph (w)
min 5 - (%t Module 4:
w, . t t
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s.t
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Features Replay

Module 1

layer 2
layer 3

Forward pass:

hlt—k = Fg(k) (hlt-kfﬁ Wé(k))
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Module 2

layer 5
layer 6

—>  Forward pass Activation
«—  Backward pass @ Error gradient

Backward pass:
h,_ = Fg(« )(th ) -K. Wé(k)) (Replay)
Apply chain rule using 77,t_k and 0}
in each module.
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nce Guarantee poster #12

Assumption 1 (Sufficient direction) We assume that the expectation of the descent direction
K
E [Z g‘g( k)} in Algorithm|1 is a sufficient descent direction of the loss f(w') regarding w'. Let

V f(w') denote the full gradient of the loss, there exists a constant o > 0 such that,

<Vf wh) [Zgg ,‘)}> > | V(w3 (8)

Convergence Guarantee:

T-1

> 77

T-1 .
2 = T-1 2¢ T-1 °
Z ve t=0 o> D
t=0 t=0
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Experimental Results poster #12

CIFAR-10 (ResNet164)

o Faster Convergence. NN -
@ Lower Memory Consumption.

o Better Generalization Error.
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Thanks !

Welcome to poster #12
Room 210 & 230 AB

November 28, 2018 8/8



	Background
	Problem


