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Object Segmentation in 
Images using EEG Signals 

Abstract 
In this paper, we propose a system that aims at segmenting an object within a 
photo by using a BCI (Brain-Computer Interface) as the interaction method. 
This work constitutes a proof of concept around the feasibility of precise object 
detection by analyzing and classifying the brain reaction to visual stimulus. The 
interaction is thus completely hands-free, requiring only a user to watch the 
screen.  

 

 

 

Image Presentation 
The approach adopted is based on the Rapid Serial Visual Presentation 
(RSVP) of the different blocks that compose an image containing an object of 
interest. This involves dividing an image into different parts and displaying each 
of these in fast succession on a computer screen. The image is assumed to 
contain a relatively small percentage of target stimuli (typically 15%) defined as 
the blocks that contain part of the object of interest. 

Results 
The quality of the final segmentation is assessed by computing the Jaccard 
Similarity index between the final object mask and the ground truth mask for that 
image. The index is computed as the intersection of the mask, divided by the 
union of both masks. The value of the index varies from 0 to 1, where 1 
represents the ideal segmentation. The system tested in 5 users, provided a final 
averaged Jaccard of 0.47, meanwhile, when the EEGmaps where averaged 
across users, the Jaccard increased up to 0.76. 
Our system shows that it is possible roughly locate and delineate an object in an 
image using EEG data and it becomes a proof if concept that opens the door to 
new interactive modes. 

EEGmaps and Segmentation 
After filtering of the EEG signals, it is thus possible to train a Support Vector 
Machine (SVM) to successfully classify the signal with an accuracy of 70%. It is 
then possible to generate a probability map (EEGmap) for the location of the 
object, where the values assigned to each block in the probability map 
correspond to the SVM scores. 
The probability maps obtained in this way represent a first approximation of the 
location of the object, but they are not sufficiently accurate for image 
segmentation. For this reason, the information obtained from the probability 
maps is used to seed the Grabcut  segmentation algorithm to perform the final 
object segmentation. This step is performed by firstly applying a low pass 
Gaussian filter on the probability maps that blurs the windowing effect, and 
secondly binarizing the map 

Motivation 
The steady decrease in the cost of EEG 
(Electroencephalography) systems in recent 
years makes this sensing modality more 
accessible beyond the traditional disciplines 
that typically avail this technology. As a result, 
there has been clear interest in the research 
community to investigate the potential 
usefulness of EEG in a range of BCI-
application scenarios. To date, much of the 
multimedia-related work has focused on using 
EEG for large-scale image retrieval, where 
EEG signals can be used to identify a 
subject’s detection of a target in a stream of 
images. Given the unique visual recognition 
capabilities of the human brain, detecting 
such signals offer an avenue to utilise human 
intelligence to perform tasks a computer 
cannot such as recognising the significance of 
an image or part of an image. 

First results shown that brain activity associated with the presentation of parts if 
the target object are detectably different from those associated with regions 
representing the background (distractor stimulus). This effect is a result of a 
well-known class of EEG signals known as the P300 which can be elicited in 
tasks requiring attentional orientational to stimuli, such a search for a target in a 
stream of images 
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