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Agenda

ÅOverview of Objective Quality Metrics

ÅTools/Metrics I use

ÅWhat about VR?

ÅFinding the floor and ceiling

Å2D

ÅVR

ÅBuilding your encoding ladder

ÅOther configuration options



What Are Objective Quality Metrics

ÅMathematical formulas that (attempt to) predict how human eyes would rate 

the videos

ÅFaster and less expensive

ÅAutomatable

ÅExamples

ÅPeak Signal to Noise Ratio (PSNR)

ÅStructural Similarity Index (SSIM)

ÅSSIMPlus

ÅVMAF

ÅVarious VR metrics



Subjective vs. Objective Visual Quality

Standards-based Informal Mathematical

(MSE-based)

Perceptual Quality

Analyzers

What are 

they?

Formal standards Informal Perceptual Quality Analyzers Pure Math-based Quality 

Models

Example ITU-T P.910 

recommendation

Golden Eye Testing PQA (Tek), DMOS, 

SSIMplus, VMAF (Netflix)

PSNR, SSIM

Pros Gold standard Accessible Fast, simple to apply, good 

correlation to subjective

Fast, simple to apply, 

cheap

Cons Time consuming, 

inappropriate for 

production

Time consuming Expensive

Some are proprietary

Low correlation with 

subjective benchmarks



Measure of Quality Metric

ÅRole of objective metrics is to 

predict subjective scores

ÅCorrelation with Human MOS 

(mean opinion score)
ÅPerfect score - objective MOS 

matched actual subjective tests



Measure of Quality Metric



The Bottom Line

ÅEvery new metric presents similar accuracy analyis

ÅYou have to use the metric, confirm with subjective comparisons, and 

get comfortable with a rating



Took Me From Here

Time consuming and error prone 

Subjective comparisons



To Here

Statistically meaningful

comparisons



With Objective Quality Metrics You Get

ÅMore data

ÅCan run many more tests in much less time

ÅBetter data

ÅMathematical models can measure smaller changes than your eye can 

easily discern

ÅHigh level operation

ÅInput source and test file(s)

ÅTest program delivers a score



Trust, But Verify

ÅNever rely solely on objective test results

ÅCompare files yourself to verify comparisons

ÅStill image comparisons

ÅSide by side real time playback



The Tools I use

ÅMoscow State University Visual Quality Comparison Tool (VQMT)

ÅHybrik Cloud Encoding Analysis Tool

ÅSSIMWave Video Quality-of-Experience Monitor (SQM)

ÅFrom one of the inventors of SSIM metric



VQMT Workflow

Load Source File

Load one or two 

encoded files

Choose Metric

Press Start



Results Visualization
Score entire comparison

Zoom in of selection

Orangeïfirst file

Greenïsecond

Slide through 

frames

Click to Show 

Actual Frames


