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Executive Summary 

Title: Unsupervised Color constancy using adversarial learning Project ID: 7a.022-TUT 
Today’s Date:  14 Feb 2018 Estimated Start Date: 1 August 2018 Type:   [ x ] New     [   ] Continuing 
Principal Investigator: Moncef Gabbouj University: TUT Email: moncef.gabbouj@tut.fi 
Other Project Participants: co-PI Jenni Raitoharju, Researcher Guanqun Cao 
Project Description: Scene and object recognition are two basic problems in computer vision. Recent advances in 
Machine Learning, particularly generative adversarial networks (GANs), provides a promising direction of artificially 
synthesizing new samples for model training. Traditional supervised or semi-supervised methods require millions of 
labeled data to sufficiently learn the variants of image contents. In this study, our goal is to devise a new system 
enabling the generation of white balanced images and potentially neural network training without labeled data. 
  
A significant advance in color constancy has been witnessed in recent years thanks to deep learning techniques. 
However, due to the scarcity of images captured by cameras with annotations, the fundamental problem of white 
balancing remains unsolved. GANs is capable of generating photographs that look authentic to human observers to a 
certain level. The proposed project provides a promising way in generating white-balanced images and learning to 
predict color constancy parameters in unlabeled images by exploiting the power of adversarial learning. 
Experimental Plan: During the project period, the focus will work towards:  
• Collecting appropriate datasets  
• Creating neural network model in adversarial learning settings 
• Training and testing the tracking system and implementing a demo using a real environment 
Related Work: Multimedia clip generation using generative neural networks have been a research focus recently [1, 2]. Successful 
results has been shown particularly in facial synthesis. Alternatively, color constancy can be achieved by linearly projecting the images 
to a feature space under artificial reference lighting conditions. The motivation of our work is to exploit the power of adversarial 
learning and feature mappings to be effectively used in color constancy.  
[1] Goodfellow, Ian, et al. "Generative adversarial nets." Advances in neural information processing systems. 2014. 
[2] Karras, Tero, et al. "Progressive growing of GANs for improved quality, stability, and variation." arXiv preprint arXiv:1710.10196 
(2017). 
[3] Tieu, Kinh, and Erik G. Miller. "Unsupervised color constancy." Advances in neural information processing systems. 2003. 
How this project is different: The novelty of this project is two-fold. One 
is the generation of white balanced images using adversarial learning, 
the second is learn and predict the color constancy parameters of 
existing images 

Milestones: 
3 months:  Dataset preparation and deep neural network 
construction 
6 months:  Devising a GAN model 
9 months:  Training new neural networks from synthesized 
samples 
12 months:  Implement a demo  

Deliverables: 
4. Datasets  
5. Pre-trained parameters 
6. Demo of whole project 

   Proposed Budget: 
  Researcher Salary 
  Indirect salary costs 
  Overhead 
  Travel 
  Material and other costs 
  Total 

 
     €34,400 
     €18,232 
     €50,527 
     €8,000 
     €3,841 
     €115,000 

How this Project may be transformative? The project can be widely used in different applications, such as object and scene 
recognition. (need to update this part) 
Potential Member Company Benefits: The output of this project is quite applicable to several companies. Unsupervised learning 
with adversarial training can bring great benefits to areas with scarcity of training samples.  
Progress to Date: A rich set of machine learning algorithms has been developed TUT in the past 5 years. So far, we have a strong 
expertise in neural network design and model training.  
Estimated Knowledge Transfer Date: 12 months 

 




