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Image Quality Assessment to 
Enhance Infrared Face
Recognition



Outline

Introduction & motivation
• Infrared (IR) face recognition
• IR image quality assessment

Methods
• IR facial databases and distortions
• IR face recognition based on thermal signatures
• Enhancement with quality-aware features

Results
• Without quality-aware features
• With quality-aware features

Conclusions – Future work



Infrared
Face Recognition
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IR Face Recognition 
Methods
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Infrared Image Quality
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Natural Scene Statistics 
(NSS)
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How do image 
distortions affect 

infrared face recognition 
performance?



Can we improve IR face 
recognition using 

automatic Image Quality 
Assessment (IQA)?



IR Facial Databases

UNDIRIS PUJ-T360

University of	Tennessee University of	Notre-Dame



Image Distortions
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IR Face Recognition based on 
Thermal Signatures



Enhancement With Perceptual 
Quality-Aware Features

𝜅,	𝜌

The	TS	extraction	process	is	adapted	to	the	type	
of	distortion	afflicting	the	input	test	image



Recognition Results Without 
NSS
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Recognition Degradation 
Without NSS



Recognition Results With NSS
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Recognition Improvement 
With NSS



Conclusions

• Accuracy of IR face recognition decreases 
with image distortions.

• Natural Scene Statistics work for IR images.

• Aggregating NSS to an IR face recognition 
increases accuracy.

• Inclusion of IQA features can boost the 
applicability of IR face recognition systems.



Future work
• Explore other IR face recognition 
approaches.

• Automatic face registration and more 
precise face segmentation.

• Deeper study on parameters and recognition 
interdependency.

• Alternative methods to aggregate quality-
aware features to IR face recognition.
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Contributions:
• Strategy	for	enhancing	an	IR	face	recognition	system	with	
quality-aware	features.

• New	thermal	facial	database.
Results:
• Quantification	of	performance	degradation	of	an	IR	face	
recognition	method	tested	on	four	common	image	
distortions.

• Successful	improvement	
in	recognition	accuracy	
by	adding	NSS	features	to	
an	IR	facial	recognition	
approach.


