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Introduction Objective Image Quality Evaluation

Objective
• Evaluate various fusion algorithms for night vision application

• Investigate existing quality measures for image fusion

• Develop new statistical approach (image quality metric)

Image Fusion Algorithms Evaluation

Eliminate the method with poor performance

Contrast Pyramid RoLP Pyramid

Fusion schemes to be evaluated

Human evaluation experiment and results

• All the fused images generally provide improved situational awareness 
over either source image

• With respect to contrast, MDB fusion with choosing maximum rule better 
than weighted average combining rule

• FSD and gradient fusion perform similarly

• Morphological fusion has too many artifacts

• SiDWT, DWT, and Laplacian pyramid with choosing max perform better 
than others

Existing image quality measures
• Standard deviation (SD)

• Entropy (EN)

• SNR estimation (QS)

• Cross entropy (CE)

• Information based measure (MI)

• Objective edge based measure (QE)

• Universal index based measure (UI)

Objective evaluation results

• Based on 28 sets of night vision images

• QE metric shows close relation to the evaluation ratings from observers

• MI and UI match the observers’ evaluations in some cases but with exceptions

• SD, EN, QS, and CE no apparent correlation to human perceptual evaluations

New Image Quality Metric
Motivation
• Edges correspond to object boundaries changes and contain useful information

• Preliminary studies show edge intensity based quality metric matches human 
evaluation

• Certain objects of interest in the image are more important

Schemes
• Statistical deformable template models is utilized to incorporate prior knowledge 

about the image scene and to describe the shape of object

• Model parameters are estimated by maximizing a likelihood function

• The likelihood function is directly related to the strength of the edges of objects

• A larger likelihood value is considered to indicate a better fused image quality


