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SMPTE Technology Webcasts

• Series of monthly 60- to 90-minute online, interactive webcasts covering a 
variety of technical topics

• Free professional development benefit for SMPTE members

• Sessions are recorded for member viewing convenience.
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Housekeeping

• Please indicate you want to ask verbal question by indicating such in the 
chat box

• If you do not have a microphone, please submit your questions via text

• SMPTE provides a PDF of select slides used during webcasts in 
exchange for your feedback

• Once your feedback is submitted, you will automatically be redirected to the PDF for downloading

• Please feel free to post or blog about today’s webcast on your social 
media platform of choice 

@smpteconnect

#SMPTEWebcast
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Views and opinions expressed during this SMPTE 
Webcast are those of the presenter(s) and do not 
necessarily reflect those of SMPTE or SMPTE Members. 

This webcast is presented for informational purposes 
only. Any reference to specific companies, products or 
services does not represent promotion, recommendation, 
or endorsement by SMPTE
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How do we measure Dynamic Range?

• The difference between the largest and smallest values a 
certain phenomenon can assume

• It is often used in the context of signals, like sound and light

• For light, it is typically expressed as a ratio (displays) or a base-
2 logarithmic function (cameras)
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What does that mean ?
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Let’s have a look…

Example - Display

• Brightest illumination level the display can achieve: 1000 nit

• Darkest level the display can achieve: 1 nit

• Contrast ratio = 1000:1
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Example - Camera

• Brightest highlight that can be captured is 20 000 times brighter 
than the darkest detail

• Contrast ratio = 20 000:1

• Dynamic range =log2 20 000 = 14.3 stops  
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Are we missing something?

Dynamic Range = crude measure of image quality in HDR
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There’s more to a High Dynamic Range 
image than a … High Dynamic Range

• Latitude

• Richness

• Resolution

• Composition
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Latitude (Dynamic Range)

High Latitude Low Latitude

The ratio from the brightest highlight to the darkest visible element
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Richness

High Richness Low Richness

The distribution of pixels between the brightest highlight and the darkest visible element

Resolution

High Resolution Low Resolution

The presence of detail across the image (absence of clipping, noise, banding)
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Composition

Light bringing focus to the subject of interest in the shot

How do we measure those ?
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QC Tools
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•Histogrammatic Analysis

•EV Analysis

Luminance Histogram

% pixels
at luminance

level

Luminance level0%
100%
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Narrow Distribution – Poor Latitude

Unused Latitude 
(highlights)

Unused Latitude 
(shadows)

Split Distribution – Poor Richness

Unused Latitude
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Clipped Distribution – Poor Resolution

Clipped highlightsDark noise

How about Composition?

• EV Analysis
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Exposure Vs. REC709 Code Values: 
≈10 stops over 8 bits

Exposure: The Ansel Adams Zone System (10 stops)

127 (baseline)

0 (noise)

102 (-1 stop)76 (-2 stops)

51 (-3 stops)

25 (-4 stops)

255 (clip)

153 (+1 stop) 178 (+2 stops)

204 (+3 stops)

229 (+4 stops)

184

26

25

176

215
+3.5

-4.0

+2.25

-4.0

+2.0

Working 
latitude ≈ 
8.75 stops

249
+4.75
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40
-3.25

193
+3.0

150
+1.0

255
>5.0

Working 
latitude ≈ 
6.25 stops

We are dealing with MOTION pictures, 
however… so:

• Not every frame needs or even should have maximum HDR 
effect

• Concept of Light Scripting
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Conclusions

• 4 key attributes:  Latitude, Richness, Resolution, Composition

• There are tools and methodologies to help you develop a critical 
eye

• HDR needs to be part of lighting and set design in order to take 
full advantage of the technology

Want to explore further ?
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Q & A

SMPTE Technology Webcast Sponsors

• Thank you to our sponsor for their generous support:
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