
Prof. YanzhiWang 
Department of Electrical and Computer Engineering

Northeastern University

����0�����5 ��
 �����	�
!#
�:�����'�

����(%�&$�1"�2�93�

Thispresentationfocusesontwo recentcontributionsonmodelcompression
andaccelerationof deepneuralnetworks(DNNs). Thefirst is a systematic,unifiedDNN
modelcompressionframeworkbasedon the powerfuloptimizationtool ADMM, which
appliesto non-structuredandvarioustypesof structuredweightpruningaswell asweight
quantization. It achievesunprecedentedmodelcompressionrateson representativeDNNs.
Whenweightpruningandquantizationarecombined,we achieveup to 6,635X weight
storagereductionwithoutaccuracyloss. Ourmostrecentresultsconductedacomprehensive
comparisonbetweennon-structuredandstructuredweightpruningwithquantizationin place,
andsuggestthatnon-structuredweightpruningisnotdesirableatanyhardwareplatform.

However, usingmobiledevicesasanexample,we showthatexistingmodelcompression
techniques,evenassistedbyADMM,arestill difficultto translateintonotableaccelerationor
real-time executionof DNNs. Therefore,we needto go beyondthe existingmodel
compressionschemes,anddevelopnovelschemesthataredesirablefor bothalgorithmand
hardware. Compilerswill actasthebridgebetweenalgorithmandhardware. We developa
combinationof patternand connectivitypruning,which is desirableat all of theory,
algorithm,compiler,andhardwarelevels. We achieve18.9msinferencetimeof large-scale
DNNVGG-16onsmartphonewithoutaccuracyloss,55X fasterthanTensorFlow-Lite.
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