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Executive Summary/Abstract 

Confidence estimation in deep learning refers to the task of estimating a confidence/uncertainty 
score along with the model’s main prediction. Recently, there has been a lot of interest in solving 
this problem as it is crucial especially in applications where model failures carry serious effects, 
such as color constancy [1-2]. However, most of the interest has been directed toward 
classification and little work has been done a regression configuration [3-5]. In this project, the 
main goal is to focus on proposing novel approaches for confidence estimation in a regression 
setting and the target application is illumination estimation. 

Goals and Objectives 

This work package has two objectives:   

 First, we propose generic methods for confidence estimation for a regression task in deep 

learning, and then 

 we test the proposed approaches on the color constancy problem. 

Differences from Current State of Art 

From an algorithmic perspective, in uncertainty estimation literature, more attention has been 
given to the classification task, while here we focus on the regression task.  

From an application perspective, previous uncertainty estimation techniques in illumination 
estimation focus on aggregating different Methods [6]. Here, we aim to develop approaches to 
estimate the uncertainty of the model directly. This can yield Novel and more robust illumination 
estimation techniques based on confidence estimation. 

Methods and Datasets 

In this project, we use INTEL-TAU [2], that we developed part of CVDI year 8. It is the largest 
available dataset for color constancy evaluation. The diversity of scenes and camera models 
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makes the new database appropriate for evaluating the camera and scene invariance of different 
illumination estimation techniques.  Privacy masking has been applied for sensitive information, 
e.g., faces, thus, rendering the dataset compliant with the new GDPR regulations. Some samples 
are illustrated in Figure 1. 

 

 

We propose to augment our trained illuminant estimation model to predict the model 
uncertainty. We add an additional branch linked to the last intermediate layer which aims to 
learn to predict the error based on the feature representation, as illustrated in Figure 2. 
Intuitively, the model learns which feature combinations are robust and are thus likely to yield 
low errors and which combinations result in erroneous estimates.  The predicted error can be 
seen as an uncertainty estimate as it directly quantifies to expected loss. Similar to an uncertainty 
measure, it is expected to have high values in the case of high errors and lower values in the case 
of low. 

 

Figure 1: Samples from INTEL-tau dataset 
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 Results 

The results for uncertainty estimation on the test samples of the different INTEL-TAU folds are 
presented in Figure 3. For most of the samples, the predicted error correlates well with the true 
error and the model is able to tell how confident it is about its illuminant prediction. However, it 
is worth noting that for some extreme examples, the model is over-confident, i.e., predicting low 
error even though the true errors are high. 

 

Figure 2: Uncertainty estimation approach 

Figure 3: Predicted loss vs true loss using the proposed approach on 
the different folds of INTEL-TAU.  
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Functionality of Innovation(s) 

The solution developed here can be used in any regression problem to estimate the uncertainty 
of the model.  

Conclusions and Recommendations 

we proposed a novel efficient color constancy uncertainty estimation approach that augments 
the trained model with an auxiliary branch that learns to predict the error based on the feature 
representation. We showed empirically that the proposed technique can indeed be used to avoid 
several extreme error cases and, thus, improves the practicality of the proposed technique.  Our 
future research directions include improving the uncertainty estimation approach to generalize 
better on the extreme cases. 

Impact and Uses/Benefits 

We believe that the proposed framework will be especially beneficial for Xiaomi since it can be 
used in the imaging models of their product.  In addition, confidence estimation in deep learning 
is not restricted to the color constancy problem.  
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