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Digital 

Multimedia 

Lab

• 8K
• 4K
• Light Field
• Immersive video

HDR

Digital 
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Dataset
Smart 
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Quality 
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Data 

Fusion

UHD 

Video

Compression

• Tone Mapping
• Inverse Tone Mapping

• Fall Detection
• Medical Image processing

• 4K and 8K pairs
• 2K and MOS pairs
• Light field

• Street Signs
• Street Parking
• Road Deterioration

• DL based video 
quality

• LF spatial and 
angular quality

• 4K, 8K, LF capture
• Calibration
• Rendering
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Every light ray, from every point in space -
towards every direction 



Light Field (LF) Capture
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Captured Content (Camera array)
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LF can be refocused after capture 
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LF Perspective Change 
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Remote 
surgery

Autonomous 
driving

AR/VR 
applications

Training & 
education

Security & 
surveillance

• Intuitive Surgical
• Hansen Medical
• Diligent Robotics
• Medrobotics

• Tesla
• Waymo
• Ford
• Uber

• Bosch
• Honeywell
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• Magic Leap
• Microsoft
• Apple
• Meta

• Zoom
• Microsoft
• Udemy
• Meta

Light Field 
Applications
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Process the LF



Refocused on the “books”
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Synthesize Novel Views in between
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Process it!

Synthesize it!
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Conventional Video Light Field Video

Compression
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Our Objective: 

Determine Quality of 

Processed LF Compared to 

Original
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The EPIs are
2048 ✕ 4 pixles
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Diagonally they do not represent the 
same line of pixels, therefore, the EPIs do 

not form those lines
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We find the  corresponding rows by using SIFT 
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Spatial Consistency

QP45 QP40 QP35 QP30 QP25

Horizontal EPI PSNR 30.6437 33.1357 35.6426 37.8914 39.9501

Vertical EPI PSNR 30.9127 33.4326 35.9023 38.0744 40.0443

Diagonal EPI PSNR 29.2132 31.3736 32.9539 33.7960 35.3868

Average PSNR 30.2565 32.6473 34.8329 36.5873 38.4604

QP45 QP40 QP35 QP30 QP25

Horizontal EPI SSIM 0.8945 0.9351 0.9605 0.9746 0.9831

Vertical EPI SSIM 0.8804 0.9250 0.9531 0.9688 0.9782

Diagonal EPI SSIM 0.8528 0.9002 0.9282 0.9407 0.9556

Average SSIM 0.8759 0.9201 0.9473 0.9614 0.9723

Distorted (Compressed)

Original



25

Angular Consistency

Distorted (Compressed)Original

θ

Horizontal, vertical and diagonal EPI gradient histogram
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Reference LF

Distorted LF

Generate 
Horizontal, 
Vertical and 

Diagonal EPIs

Spatial Consistency (SC)

Calculate Average 
PSNR and SSIM

Angular Consistency (AC)

Calculate Gradient 
Histogram

𝑳𝑭𝑸𝑴
= 𝜶 × 𝑺𝑪 + 𝟏 − 𝜶 × 𝑨𝑪

*⍺ is chosen depending on the distortion operation



• We developed a new LF quality metric 

• First method to considers spatial and full angular consistency of LF

• Future goals
• Test the metric for other operations such as synthesis and refocusing

• Subjective tests to validate the objective metric
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Conclusion
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