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Motivation 



Develop a remote gaze estimation system 







Application: Assessment of visual functions in infants



Remote Gaze Estimation System Part of Gazed Human-Computer Interface  Monitors visual scanning patterns 
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Remote Gaze Estimation System Overview (1/2)



Eye Feature Detector



Eye Features Physiological Parameters



Point-Of-Gaze Estimator



Point-Of-Gaze
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Remote Gaze Estimation Systems Overview (2/2) 



Limitations 







Limited head movements



Goal: Increase the range of head movements of the remote gaze estimation system. 







translational head movements: from 6 x 6 x 6 cm3 to 20 x 20 x 20 cm3 rotational head movements of ±20° in yaw, roll and pitch directions



Current Image



New Image 5



Eye Detection Overview (1/2) 



Two common approaches 



Feature-based approach  



Models explicitly the facial features Advantages: 







Very robust if  The model of facial features fits well with subjects’ facial features.



Disadvantages:  



Does not work well for high variability of facial features and experimental conditions Limited to relatively frontal view of faces
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Eye Detection Overview (2/2) 



Pattern-based approach   



use the regularities in eye image to detect eyes. Model with free parameters Advantages: 







Disadvantages: 







Work well with different head poses and more variable experimental conditions. Performance is depended on the training procedure.



Pattern-based approach is selected for eye detection 7



Convolutional Neural Network (CNN) for Eye Detection 



CNN has two interesting properties: 











It is invariant to translation and robust to changes in scale and rotation. It emphasizes that nearby pixels are much more likely to be correlated than more distant pixels.



To achieve these: 







Restricts the connection between hidden units (H) and visible units (V). All hidden units (H) share the same weight parameters.



CNN
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Convolutional Neural Network Topology 















Each stage in the CNN is consisted of a convolutional layer and a subsampling layer. The first stage: extract simple features from the input image. The second stage: extract complex features by combining feature maps in the previous stage. The last layer (C3) combine all the complex features from the second stage to form the outputs of the network.
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CNN Architecture for Eye Detection 



Architecture Parameters:   















Number of stages Number of feature maps/plane in each layer The kernel size in each stage



The architecture parameters are determined experimentally. To further limit the number of free parameters, we limit the architecture to 2 stages To experimentally determine the parameters, we need first to train each CNN architecture and test its performance using a dataset. 10



Dataset 



Manually cropping eye images from face images of 10 subjects  







Also, simulated eye images were created by:   







150 images/subject In total 3000 eye images Mirror images Rotated versions of Original Images Apply Contrast and intensity transformations



In total, we have 60000 images 11



CNN Architecture Selection  







We have trained 27 CNN architectures We have divided the dataset into 2 sets:  50000 images for training  10000 images for validation Train using stochastic LM algorithm for 100 iterations. 







Early stopping is used



The architecture with the best generalization performance is selected for eye detection.
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Eye Localization Algorithm 







In order to detect eyes from a face image  The CNN is convolved with the entire image to generate a network response map  Each pixel on the network response map corresponds to the confidence level of the CNN in detecting an eye Only 2 eye candidates with a network response higher than the specific threshold are considered to be the detected eyes. 13



Experimental Results and Conclusion 



We have collected 378 test images from 3 subjects 







Head tracker was used



Experiments  



Detection Rate: 95.2% False Alarm Rate: 2.65 X 10-4%.
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Movie
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Questions? 



Thank you!



16



























[image: Inverting face embeddings with convolutional neural networks]
Inverting face embeddings with convolutional neural networks












[image: The Power of Sparsity in Convolutional Neural Networks]
The Power of Sparsity in Convolutional Neural Networks












[image: Deep Convolutional Neural Networks for Smile ...]
Deep Convolutional Neural Networks for Smile ...












[image: Deep Convolutional Neural Networks On Multichannel Time Series for ...]
Deep Convolutional Neural Networks On Multichannel Time Series for ...












[image: Fine-tuning deep convolutional neural networks for ...]
Fine-tuning deep convolutional neural networks for ...












[image: Convolutional Neural Networks for Small ... - Research at Google]
Convolutional Neural Networks for Small ... - Research at Google












[image: Interactive Learning with Convolutional Neural Networks for Image ...]
Interactive Learning with Convolutional Neural Networks for Image ...












[image: lecture 17: neural networks, deep networks, convolutional ... - GitHub]
lecture 17: neural networks, deep networks, convolutional ... - GitHub












[image: Scalable Object Detection using Deep Neural Networks]
Scalable Object Detection using Deep Neural Networks












[image: Abnormal Signal Detection in Gas Pipes Using Neural Networks]
Abnormal Signal Detection in Gas Pipes Using Neural Networks












[image: Deep Neural Networks for Object Detection - NIPS Proceedings]
Deep Neural Networks for Object Detection - NIPS Proceedings












[image: Convolutional Neural Network Committees For Handwritten Character ...]
Convolutional Neural Network Committees For Handwritten Character ...












[image: Convolutional Networks for Localization Yunus Emre - GitHub]
Convolutional Networks for Localization Yunus Emre - GitHub












[image: 24 - Convolutional Neural Networks.pdf]
24 - Convolutional Neural Networks.pdf












[image: Anomaly Detection Using Replicator Neural Networks ...]
Anomaly Detection Using Replicator Neural Networks ...












[image: A Radial Neural Convolutional Layer for Multi-oriented Character ...]
A Radial Neural Convolutional Layer for Multi-oriented Character ...












[image: Projection Functions for Eye Detection]
Projection Functions for Eye Detection












[image: Attention-Based Convolutional Neural Network for ...]
Attention-Based Convolutional Neural Network for ...












[image: A Deep Convolutional Neural Network for Anomalous Online Forum ...]
A Deep Convolutional Neural Network for Anomalous Online Forum ...












[image: Adaptive Incremental Learning in Neural Networks]
Adaptive Incremental Learning in Neural Networks












[image: Deep Convolutional Networks for Modeling Image Virality]
Deep Convolutional Networks for Modeling Image Virality












[image: Deep Neural Networks for Acoustic Modeling in Speech ... - CiteSeerX]
Deep Neural Networks for Acoustic Modeling in Speech ... - CiteSeerX















Convolutional Neural Networks for Eye Detection in ...






Convolutional Neural Network (CNN) for. Eye Detection. â–« CNN has ... complex features from the second stage to form the outputs of the network. ... 15. Movie ... 






 Download PDF 



















 6MB Sizes
 3 Downloads
 272 Views








 Report























Recommend Documents







[image: alt]





Inverting face embeddings with convolutional neural networks 

Jul 7, 2016 - of networks e.g. generator and classifier are training in parallel. ... arXiv:1606.04189v2 [cs. ... The disadvantage, is of course, the fact that.














[image: alt]





The Power of Sparsity in Convolutional Neural Networks 

Feb 21, 2017 - Department of Computer Science .... transformation and depend on number of classes. 2 ..... Online dictionary learning for sparse coding.














[image: alt]





Deep Convolutional Neural Networks for Smile ... 

Illustration of a convolutional neural network [4]. ...... [23] Ji, Shuiwang; Xu, Wei; Yang, Ming; Yu, Kai: 3D Convolutional Neural ... Deep Learning Tutorial.














[image: alt]





Deep Convolutional Neural Networks On Multichannel Time Series for ... 

Deep Convolutional Neural Networks On Multichannel Time Series for Human Activity Recognition.pdf. Deep Convolutional Neural Networks On Multichannel ...














[image: alt]





Fine-tuning deep convolutional neural networks for ... 

Aug 19, 2016 - mines whether the input image is an illustration based on a hyperparameter .... Select images for creating vocabulary, and generate interest points for .... after 50 epochs of training, and the CNN models that had more than two ...














[image: alt]





Convolutional Neural Networks for Small ... - Research at Google 

Apple's Siri, Microsoft's Cortana and Amazon's Alexa, all uti- lize speech recognition to interact with these systems. Google has enabled a fully hands-free ...














[image: alt]





Interactive Learning with Convolutional Neural Networks for Image ... 

data and at the same time perform scene labeling of .... ample we have chosen to use a satellite image. The axes .... For a real scenario, where the ground truth.














[image: alt]





lecture 17: neural networks, deep networks, convolutional ... - GitHub 

As we increase number of layers and their size the capacity increases: larger networks can represent more complex functions. â€¢ We encountered this before: as we increase the dimension of the ... Lesson: use high number of neurons/layers and regular














[image: alt]





Scalable Object Detection using Deep Neural Networks 

neural network model for detection, which predicts a set of class-agnostic ... way, can be scored using top-down feedback [17, 2, 4]. Us- ing the same .... We call the usage of priors for matching ..... In Proceedings of the IEEE Conference on.














[image: alt]





Abnormal Signal Detection in Gas Pipes Using Neural Networks 

abnormal events on gas pipes, based on the signals which are observed through the ... Natural gas has been one of the most important energy resources in these .... respectively in Fig. 5. The cepstral features, known to be good for robust.














[image: alt]





Deep Neural Networks for Object Detection - NIPS Proceedings 

This method combines a set of discriminatively trained .... network to predict the object box mask and four additional networks to predict four ... In order to complete the detection process, we need to estimate a set of bounding ... training data.














[image: alt]





Convolutional Neural Network Committees For Handwritten Character ... 

Abstractâ€”In 2010, after many years of stagnation, the ... 3D objects, natural images and traffic signs [2]â€“[4], image denoising .... #Classes. MNIST digits. 60000. 10000. 10. NIST SD 19 digits&letters ..... sull'Intelligenza Artificiale (IDSIA), 














[image: alt]





Convolutional Networks for Localization Yunus Emre - GitHub 

1 Introduction: Image recognition has gained a lot of interest more recently which is driven by the demand for more sophisticated algorithms and advances in processing capacity of the computation devices. These algorithms have been integrated in our 














[image: alt]





24 - Convolutional Neural Networks.pdf 

Sign in. Loadingâ€¦ Whoops! There was a problem loading more pages. Retrying... Whoops! There was a problem previewing this document. Retrying.














[image: alt]





Anomaly Detection Using Replicator Neural Networks ... 

Keywords: artificial neural networks, replicator neural network, auto- encoder, anomaly ... anomaly detection does not require training data. However, it makes ...














[image: alt]





A Radial Neural Convolutional Layer for Multi-oriented Character ... 

average recognition rate for multi-oriented characters is 93.10% ..... [14] U. Pal, F. Kimura, K. Roy, and T. Pal, â€œRecognition of English multi- oriented characters ...














[image: alt]





Projection Functions for Eye Detection 

Building automatic face recognition system has been a hot topic of computer ..... About the Author â€“ Xin Geng received his B.Sc. degree in Computer Science ...














[image: alt]





Attention-Based Convolutional Neural Network for ... 

the document are irrelevant for a given question. .... Feature maps for phrase representations pi and the max pooling steps that create sentence representations.














[image: alt]





A Deep Convolutional Neural Network for Anomalous Online Forum ... 

as releasing of NSA hacking tools [1], card cloning services [24] and online ... We propose a methodology that employs a neural network to learn deep features.














[image: alt]





Adaptive Incremental Learning in Neural Networks 

structure of the system (the building blocks: hardware and/or software components). ... working and maintenance cycle starting from online self-monitoring to ... neural network scientists as well as mathematicians, physicists, engineers, ...














[image: alt]





Deep Convolutional Networks for Modeling Image Virality 

fessionals, organizations, social causes and non-profits spitballs exponen- tially once viral content is ... Previous studies on attributes [17, 20] have observed that ...














[image: alt]





Deep Neural Networks for Acoustic Modeling in Speech ... - CiteSeerX 

Apr 27, 2012 - origin is not the best way to find a good set of weights and unless the initial ..... State-of-the-art ASR systems do not use filter-bank coefficients as the input ...... of the 24th international conference on Machine learning, 2007, 


























×
Report Convolutional Neural Networks for Eye Detection in ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















