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Staged Residual Binarization Algorithm for Binary Networks

REN Hong-Ping, CHEN Min-Jie, WANG Zi-Hao, YANG Chun, YIN Xu-Cheng
(School of Computer & Communication Engineering, University of Science & Technology Beijing, Beijing 100083, China)

Abstract: Binary networks have obvious advantages in terms of speed, energy consumption, and memory consumption,
but they cause a great loss of accuracy for the deep network model. In order to solve the problems above, this study
proposes a staged residual binarization optimization algorithm for binary networks to obtain a?befter binary neural
network model. In this study, we combine the random quantification method with XNOR-net, afid propose two improved
algorithms, namely applying weights approximation factor and deterministic qﬁantization networks, and a new staged
residual binarization BNN training optimization algorithm, in order tb, obtain the recognition accuracy of the full-accuracy
neural network. Experimental results show that staged residual binarization algorithm can effectively improve the training
accuracy of binary model, and does not increase the computational complexity of the related network in the testing
process, thus maintaining the adxvantageskof high speed, low memory usage, and small energy consumption.
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A 77 eh KRR A PR (%, A TR I R IR
SR, 2N, REREMR IO TERE O, T AT MR
VR RE R E {5 ) 2% o IR I 2R 5 SR, AL 45 A BEWL
BAL B XNOR-net f%ﬁ?%h&ﬁ%:
(A% — AR AL B3, I i 520 B0 F 1 % Sk A
TT%M@%EAFM%#$;$%_ﬁM%ﬁiT
ket N W
32 SWER N !
320 “Hr Bk AL A MR L M A
9T BAEAS S BT 4r I Bk 2 AL B
R, A A SR T A Bk 2 AL B
B R 2 B . BN BRI ZR AR 1 4y
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BT ERSTI AT LA e (1) rb ik 2 BB L
AL ST 4 W BRETR 2 B A B () 43 0 AR

44 % i+Z7IR Special Issue

%, ANBETH I T A A (2) “arBir Bk E
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S, SRR 1 PR &
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