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Abstract: Many computer vision problems can be formulated as binary quadratic 

programs (BQPs). Two classic relaxation methods are widely used for solving BQPs, 

namely, spectral methods and semidefinite programming (SDP), each with their own 

advantages and disadvantages.  Spectral relaxation is simple and easy to implement, 

but its bound is loose. Semidefinite relaxation has a tighter bound, but its 

computational complexity is high for large scale problems.  We present a new SDP 

formulation for BQPs, with two desirable properties.  First, it has a similar lower 

bound to conventional SDP formulations.  Second, compared with conventional SDP 

methods, the new SDP formulation leads to a significantly more efficient and scalable 

dual optimization approach, which has the same degree of complexity as spectral 

methods.  Extensive experiments on various applications including clustering, image 

segmentation, co-segmentation and registration demonstrate the usefulness of our 

SDP formulation for solving large-scale BQPs. 

 

Short biography of the speaker: Chunhua Shen is a senior lecturer at School of 

Computer Science, The University of Adelaide. Before that he was with the computer 

vision program at NICTA (National ICT Australia), Canberra Research Laboratory 

for about six years. His research interests are in the intersection of computer vision 

and statistical machine learning. Recent work has been on real-time object detection, 

large-scale image retrieval and classification, and scalable nonlinear optimization. 

 

He studied at Nanjing University, at Australian National University, and received his 

PhD degree from The University of Adelaide. From 2012 to 2016, he holds an 

Australian Research Council Future Fellowship. 

 

Overview to This Seminar Series: The Advanced Analytics Seminar Series presents 

the latest theoretical advancement and empirical experience in a broad range of 

interdisciplinary and business-oriented analytics fields. It covers topics related to data 

mining, machine learning, statistics, bioinformatics, behavior informatics, marketing 

analytics and multimedia analytics. It also provides a platform for the showcase of 

commercial products in ubiquitous advanced analytics. Speakers are invited from both 

academia and industry. It opens regularly on every Friday afternoon at the garden-like 

UTS Blackfriars Campus. You are warmly welcome to attend this seminar series. 
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