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      I lead the Machine Learning Research Group at the University of Guelph. My research spans a number of topics in deep learning. I am interested in open problems such as how to effectively learn with less labeled data, and how to build human-centred AI systems. I am interested in methodologies such as generative modelling, graph representation learning and sequential decision making. I also pursue applied projects that leverage computer vision to mitigate biodiversity loss.

    


    

  


  
    
      News

    

    
    	Kevin Kasa received the Canada Graduate Scholarships — Michael Smith Foreign Study Supplements.
	NSF + NSERC award: I will be recruiting a PhD student and Postdoc who want to work on ML for Biodiversity.
	John Quinto joined our group as a Master's student in the Fall of 2023.
	Angus Galloway defended his PhD thesis on 2023-08-08.
	Sara El-Shawa defended her MASc thesis on 2023-05-15.
	Rylee Thompson defended his MASc thesis on 2023-05-04.
	Congratulations to our NSERC & OGS award winners: Anton, Kevin and Kristina!
	Iuliia Eyriay joined the group as a postdoctoral fellow and research manager.
	One paper accepted at CVPR 2023. Congratulations Brendan Duke!
	Mahmoud (Jimmy) Gamal defended his MASc thesis on 2023-02-15.
	Benjamin Chapman-Kish, Akshita Gupta, Anton Naim Ibrahim, and Kevin Kasa are starting as Master's students in the Fall of 2022.  Welcome to our four newest MLRG members!
	Eu Wern Teh defended his PhD thesis on 2022-07-11.
	Congrats to Angus Galloway and Magdalena Sobol for their collaboration with Environment and Climate Change Canada to characterize invasive dreissenid mussels in the Great Lakes, recently published in Limnology and Oceanography: Methods! Angus was interviewed on UG news and I was interviewed by CBC on its Radio One program “Fresh Air” to give context on this work.
	Canada’s International Barcode of Life Consortium is coordinating a series of research programs that will register all multicellular species and activate a global biosurveillance system within 25 years. BIOSCAN, its current program, is an 8-year, $180 million effort involving organizations in 40 nations. Its scientific work focuses on three major themes — species discovery, interactions, and dynamics. This work will be advanced by exploiting the latest developments in DNA sequencing, AI, data science, and machine learning.
      I am looking for an exceptional postdoc who wants to advance AI/ML in service of this important and ambitious global challenge. Read more about this position and other BIOSCAN positions.
	Boris Knyazev defended his PhD thesis on 2022-02-17.
	One paper accepted at ICLR 2022. Congratulations Rylee, Boris, Elahe and Jungtaek Kim!
	On 2022-01-25 Boris Knyazev's work on Parameter Prediction was featured in Quanta Magazine.
	Shashank Shekhar defended his MASc thesis on 2022-01-21.


    

    

  


  
    
      Brief Biography

    

    
    I received my PhD in Computer Science from the University of Toronto in 2009, where I was advised by Geoffrey Hinton and Sam Roweis. I spent two years as a postdoc at the Courant Institute of Mathematical Sciences, New York University working with Chris Bregler, Rob Fergus, and Yann LeCun. In 2012, I joined the School of Engineering at the University of Guelph as an Assistant Professor. In 2017, I was promoted to Associate Professor and became a member of the Vector Institute for Artificial Intelligence. In 2018, I was honoured as one of Canada's Top 40 under 40. In 2019, I was named a Canada CIFAR AI Chair. I spent 2018-2019 as a Visiting Faculty member at Google Brain, Montreal. In 2021 I was promoted to Professor and I became the Interim Research Director at the Vector Institute. In 2022 I became Vector's Research Director. At the end of 2023, I concluded my tenure as the Research Director at the Vector Institute to focus more on my research.
    

    

    

  


  
    
      Research Highlights

    

    
      
        A complete list of my publications is available on Google Scholar.

      

    

    
      
        [bookmark: gharaee2023bioscan1m]

Zahra Gharaee, ZeMing Gong, Nicholas Pellegrino, Iuliia Zarubiieva,
  Joakim Bruslund Haurum, Scott C Lowe, Jaclyn TA McKeown, Chris CY Ho, Joschka
  McLeod, Yi-Yun C Wei, Jireh Agda, Sujeevan Ratnasingham, Dirk Steinke,
  Angel X Chang, Graham Taylor, and Paul W. Fieguth.
 A step towards worldwide biodiversity assessment: The BIOSCAN-1M
  insect dataset.
 In Advances in Neural Information Processing Systems, 2023.
[ bib | 
http ]




[bookmark: lisicki2023bandit]

Michal Lisicki, Mihai Nica, and Graham Taylor.
 Bandit-driven batch selection for robust learning under label noise.
 In Neural Information Processing Systems (NeurIPS) Workshop on
  Optimization for Machine Learning, 2023.
[ bib | 
http ]




[bookmark: haurum2023which]

Joakim Bruslund Haurum, Sergio Escalera, Graham Taylor, and Thomas Moeslund.
 Which tokens to use? investigating token reduction in vision
  transformers.
 In International Conference on Computer Vision (ICCV) Workshop
  on New Ideas in Vision Transformers, 2023.
[ bib ]




[bookmark: kasa2023empirically]

Kevin Kasa and Graham Taylor.
 Empirically validating conformal prediction on modern vision
  architectures under distribution shift and long-tailed data.
 In International Conference on Machine Learning (ICML) Workshop
  on Structured Probabilistic Inference & Generative Modeling, 2023.
[ bib ]




[bookmark: jurewicz2023catalogproblem]

Mateusz Jurewicz, Graham Taylor, and Leon Derczynski.
 The Catalog Problem: Clustering and Ordering Variable-Sized Sets.
 In International Conference on Machine Learning (ICML), 2023.
[ bib ]




[bookmark: wei2023sparsifiner]

Cong Wei, Brendan Duke, Ruowei Jiang, Parham Aarabi, Graham Taylor, and Florian
  Shkurti.
 Sparsifiner: Learning Sparse Instance-Dependent Attention for
  Efficient Vision Transformers.
 In Conference on Computer Vision and Pattern Recognition
  (CVPR), 2023.
[ bib | 
.pdf ]




[bookmark: galloway2022bounding]

Angus Galloway, Anna Golubeva, Mahmoud Salem, Mihai Nica, Yani Ioannou, and
  Graham Taylor.
 Bounding generalization error with input compression: An empirical
  study with infinite-width networks.
 Transactions on Machine Learning Research (TMLR), 2022.
[ bib | 
http ]




[bookmark: thompson2022evaluation]

Rylee Thompson, Boris Knyazev, Elahe Ghalebi, Jungtaek Kim, and Graham Taylor.
 On evaluation metrics for graph generative models.
 In International Conference on Learning Representations (ICLR),
  2022.
[ bib | 
http ]




[bookmark: shekhar2021neural]

Shashank Shekhar and Graham Taylor.
 Neural structure mapping for learning abstract visual analogies.
 In Neural Information Processing Systems (NeurIPS) Workshop on
  Shared Visual Representations in Human and Machine Intelligence, 2021.
[ bib | 
http ]




[bookmark: tsai2021deeprng]

Chuan-Yung Tsai and Graham Taylor.
 DeepRNG: Towards deep reinforcement learning-assisted generative
  testing of software.
 In Neural Information Processing Systems (NeurIPS) Workshop on
  Machine Learning for Systems, 2021.
[ bib | 
.pdf ]




[bookmark: lisicki2021empirical]

Michal Lisicki, Arash Afkanpour, and Graham Taylor.
 An empirical study of neural kernel bandits.
 In Neural Information Processing Systems (NeurIPS) Workshop on
  Bayesian Deep Learning, 2021.
[ bib | 
http ]




[bookmark: knyazev2021parameter]

Boris Knyazev, Michal Drozdzal, Graham Taylor, and Adriana Romero-Soriano.
 Parameter prediction for unseen deep architectures.
 In Neural Information Processing Systems (NeurIPS), 2021.
[ bib | 
http ]




[bookmark: chung2021brick]

Hyunsoo Chung, Jungtaek Kim, Boris Knyazev, Jinhwi Lee, Graham Taylor, Jaesik
  Park, and Minsu Cho.
 Brick-by-brick: Combinatorial construction with deep reinforcement
  learning.
 In Neural Information Processing Systems (NeurIPS), 2021.
[ bib | 
http ]




[bookmark: devries2021unconstrained]

Terrance DeVries, Miguel Angel Bautista, Nitish Srivastava, Graham Taylor, and
  Joshua M. Susskind.
 Unconstrained scene generation with locally conditioned radiance
  fields.
 In International Conference on Computer Vision (ICCV), 2021.
[ bib | 
http ]




[bookmark: knyazev2021generative]

Boris Knyazev, Harm de Vries, Cătălina Cangea, Graham Taylor, Aaron
  Courville, and Eugene Belilovsky.
 Generative compositional augmentations for scene graph prediction.
 In International Conference on Computer Vision (ICCV), 2021.
[ bib | 
.pdf ]




[bookmark: lu2021context]

Yichao Lu, Himanshu Rai, Cheng Chang, Boris Knyazev, Guangwei Yu, Shashank
  Shekhar, Graham Taylor, and Maksims Volkovs.
 Context-aware scene graph generation with Seq2Seq transformers.
 In International Conference on Computer Vision (ICCV), 2021.
[ bib ]




[bookmark: duke2021sstvos]

Brendan Duke, Abdella Ahmed, Christian Wolf, Parham Aarabi, and Graham Taylor.
 SSTVOS: Sparse spatiotemporal transformers for video object
  segmentation.
 In Proc. of the 34th IEEE Computer Society Conference on
  Computer Vision and Pattern Recognition (CVPR), 2021.
[ bib | 
http ]




[bookmark: saha2021loho]

Rohit Saha, Brendan Duke, Florian Shkurti, Graham Taylor, and Parham Aarabi.
 LOHO: Latent optimization of hairstyles via orthogonalization.
 In Proc. of the 34th IEEE Computer Society Conference on
  Computer Vision and Pattern Recognition (CVPR), 2021.
[ bib | 
http ]



      

    

    

  



  
    
      Group Members

    



    
      Researchers and Postdocs

      
      	Iuliia Eyriay
	Scott Lowe


      

    


    
      PhD Students

      
      	Kristina Kupferschmidt
	Michal Lisicki


      

    


    
      Master's Students

      
      	Benjamin Chapman-Kish
	Akshita Gupta
	Anton Naim Ibrahim
	Kevin Kasa
	John Quinto


      

    


    

  


  
    
      Former Group Members

    



    
      Researchers and Postdocs

      
      	Maya Aaram (co-founded Deep Biologics)
	Mohammed Adnan (now PhD at U Calgary/Vector Inst)
	Weiguang (Gavin) Ding (now at Borealis AI)
	Dylan Drover (now at Amazon Lab 126)
	Elahe Ghalebi (now at Metaverse Mind Lab)
	Ethan Jackson (now at ChainML)
	Fan Li
	He Ma (now at Scotiabank)
	Dhanesh Ramachandram (now at Vector Institute)
	Jon Schneider (now at York University)
        	 (co-advised with Joel Levine)


      
	Stefan Schneider
        	(co-advised with John Fryxell and Stefan Kremer)


      
	Eric Taylor (now at TD Layer 6)
	Kenyon Tsai


      

    



      PhD Students

      
      	Carolyn Augusta (now at U of Saskatchewan)
        	 (co-advised with Rob Deardon)


	Terrance DeVries (now at Luma AI)
	Ahmed Elshamli (now at Planitar Inc.)
          	 (co-advised with Shawki Areibi)


        
	Angus Galloway (now an Independent Researcher)
        	(co-advised with Medhat Moussa)


        
	Boris Knyazev (now at Samsung SAIT AI lab)
	Devinder Kumar (now at TD Layer 6)
          	 (co-advised with Alex Wong)


        
	Natalia Neverova (now at FAIR [Meta])
          	 (co-advised with Christian Wolf)


        
	Eu Wern Teh (now at LG AI Research)


      

    

    
      Master's Students

      
      	Ammar Abu-Leil (now at Sonova Group)
          	 (co-advised with Medhat Moussa)


        
	Adam Balint (now at NOUL Co., Ltd.)
	Colin Brennan (now at Cognitive Systems Corp.)
            	(co-advised with Petros Spachos)


        
	Ethan Buchman (now at the Interchain Foundation)
	Nolan Dey (now at Cerebras Systems)
        	(co-advised with Bryan Tripp and Alex Wong)


      
	Brendan Duke (now at Modular)
	Shamak Dutta (now PhD at U Waterloo)
          	(co-advised with Bryan Tripp)


        
	Alaa El-Nouby (now at Apple)
          	(co-advised with Rozita Dara)


        
	Sara El-Shawa (now at Inari Agriculture) 
	Mahmoud Gamal (now at Cerebras)
	Daniel (Jiwoong) Im  (now PhD at NYU)
	Jesse Knight (now PhD at U Toronto)
          	(co-advised with April Khademi)


        
	Griffin Lacey (now at NVIDIA)
          	(co-advised with Shawki Areibi)


        
	Jan Rudy (now at Kindred AI)
	Nikhil Sapru (now at TD Layer 6)
	Shashank Shekhar (now at FAIR [Meta])
	Vithursan Thangarasa (now at Cerebras)
	Rylee Thompson (now at Huawei Technologies Canada)
	Matthew Veres
          	 (co-advised with Medhat Moussa)
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