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Agenda

ÅOverview of Objective Quality Metrics

ÅConfiguring your x264 encodes

ÅMeasuring adaptive groups

ÅChoosing the optimal resolution

ÅComputer requirements



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)

ÅVideo Quality Metric (VQM)

ÅSSIMPlus



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



Differentiating Objective Quality Metrics

PSNR

SSIM

MS SSIM

SSIMPlus

PQA

AWDMOS 



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

- Correlation with Human DMOS (Difference mean opinion 

score)

Tektronix



Measure of Quality Metric

SSIMplus

PSNR SSIMplus



Metrics Taxonomy
PSNR MS SSIM SSIMPlus PQR AWDMOS

Basis Error Some

perceptual

More

perceptual

Even More Even More

Predictive 

value

Fair Fair+ Very Good Very Good Best

Device 

specific

No No Yes Yes Yes

Attention

Weighting

No No No Yes Yes

Score 

correlation

Some No Yes Yes Kind of

Cost Free $999 ~$4K $19K $19K



Comparing the Metrics

ÅEncode three files, 720p 1.5 Mbps ï3 Mbps

ÅBaseline, Main, High

ÅMeasure with different tools

ÅDraw conclusions about comparative quality



Å0 ï100, Higher scores better

ÅInterpreting scores

ÅHigher than 45 dB undiscernible

ÅLower than 35 usually indicates 

issues 

ÅResults:

ÅSintel lowest by far

ÅTalking head best

ÅDifference between profiles not 

particularly meaningful



Å0 ï1 scale, higher scores better

ÅInterpreting scores

ÅJust higher scores better

ÅResults:

ÅSintel lowest by far

ÅTalking head best

ÅSintel
ÅSmall numerical delta (.05); Baseline to 

Main, looks steep

ÅOther steps not significant



Å0 ï100 scale, higher scores 
better

ÅInterpreting scores

Å80 ï100 ïs/be perceived as 
excellent

Å60 ï80 ïgood, and so on

ÅResults:

ÅSintel lowest by far

ÅTalking head best

ÅSintel
ÅSmall numerical delta (2); Baseline to 

Main, looks steep

ÅAll scores comfortably in excellent 
range



Å0 ï100 scale, lower scores 
better

ÅInterpreting scores

Å1 PQR = 1 JND ïhard to 
distinguish

Å2 JND ~ 90% of viewers can tell 
videos apart

ÅResults:

ÅSintel lowest by far

ÅTalking head best

ÅNo delta is greater than about .5 
JND ïmost viewers could not tell 
apart



Å0 ï100 scale, lower scores better

ÅInterpreting scores

ÅItôs complicated ïDMOS usually 0-
100

ÅReal subjects seldom rate at 
extreme ends of scale
ÅDonôt know if video is absolute best or 

wort

ÅResults:

ÅSintel lowest by far

ÅTalking head best

ÅLargest differential is Sintel, ~ 3 
from Baseline to Main
ÅStill in excellent range

ÅDefer to PQR and say viewers wouldnôt 
notice



The Bottom Line

ÅIn this single test, PSNR delivered results similar to 

other, higher quality metrics

ÅNetflix used PSNR for their per-title analysis until 

mid-2016

ÅPSNR has many deficits
ÅNo tuning for specific playback devices

ÅNo attention weighting (on most tools)

ÅNo hard correlation to subjective perception



The Bottom Line

ÅIn the land of the blind, the one-eyed man is king
ÅVery useful for day-to-day configuration decisions

ÅVery affordable and technically accessible

ÅWould I use Tektronix tool if I had it to keep? 
ÅAbsolutely

ÅBut I donôt have $19K to spend (for tool + batch capability) 

so PSNR/SSIMPlus will have to do



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 University Visual Quality 

Comparison Tool (VQMT)

ÅDeveloped by same group that outputs 

H.264/HEVC comparisons

ÅTypically use PSNR

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 Process



Results Visualization Score entire 

comparison

Zoom in of 

black area

Red ïfirst file

Blue ïsecond

Slide through 

frames

Click to Show 

Actual Frames



See Frames

Toggle through 

source, test 

files

Can Zoom In


