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VES Tech Camera Metadata WG.

Focus on how camera metadata I1s used In VFX pipelines.

We are not a standards boay.

Working with other groups such as Movielabs, so we don't diverge.
-Oocus Is conventional plate based, not virtual production.

dentify VEX Artists who can guide us on what Is needed.

Members include: Joseph Goldstone, Sam Richards, Michele Sciolette, Dave
Stump ASC, Cassidy Pearsall



Camera Metadata Survey

Developed a survey to help start discussion.
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Application Software developer

Matchmove Artist

In-house software developer

On-set matchmove supervisor

Virtual production

What best describes your professional role?




General Workflow
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Original Media

Mostly debayered at an
outside facility.

Debayer/Selects

Original Media
OpenEXR

Lighting
Depth of Focus
Handled by Eye

Match-moving tools are the rare
Match Move examples that support lens-distorted
plates.

Render using ST-Map
Or warp going into comp

Distorted Elements

Most DCC Tasks typically assume pinhole
camera

Animation

Plate Unwarp

Undistortion represented by file-naming conventions.

Undistorted
Elements

General Workflow | Focal Length | Lens Distortion | Lens Shading | Tilt/Roll/Pan



Focal length
Focus distance
Film back
FOV
pan/tilt/roll
Lens type
T-stop

Camera body

What metadata would you need to be able to deliver
the best possible result?
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And what would you want to be able to
deliver the best possible result?

Lens distortion info/ST Maps

Lidar

Photogrammetry

Lens model/body model/serial #
Crop

Lens grids

Film back
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Original camera plate
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Reference photographs

Photogrammetry

Camera reports and notes from AC

Lidar

Reference movies

Photographs of the camera and lens in context
Measurements of dimensions, distances or angles
Script notes

Screen grabs of the camera image

Varies too much between types of shows
Survey

Lens grids shot during prep

Full optical lens solves, genlocked camera tracking data

Deep focus take

SalliCrca wiicil a >ciup
for shooting, but before the first
take starts? Select all that apply.
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Match move

Compositing

Editorial

Turnover

Lighting

Layout

The above info is provided to
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Camera reports and notes from AC

Reference photographs

Measurements of dimensions, distances or angles

Reference movies

Screen grabs of the camera image

Photographs of the camera and lens in context

Lidar

Photogrammetry

Info gathered per-take?
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25% of the time

About half

Never

Always

/5% of the time

How often do you receive lens or camera metadata
about a show you’re working on?
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vviiatl afT yoOur UDiggCol
challenges around receiving lens
or camera metadata!’

Metadata was captured but never shared with VFX

No metadata exists

Metadata was never captured

Metadata was incomplete

Media in proprietary format

Wouldn't use it

rtist it isn't in just the right format, they use match move software
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How reliably do you trust the metadata you receive!?

0.25
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How do you usually receive information or metadata about a
lens?
Captured directly by VFX dept on set

Shared with VEX as part of production delivery

Database In-House/Vendor/Camera-House

Set up my own system during camera prep

Text sidecar files get handed off via thumbdrive

Email to vendor or google it

Requested from Production when needed

Wouldn't use it
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-ocal Length
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vV G O UNcoc 1Moot CI0LSClY
models how your artists think of
focal length:

| length next to the index mark for a zoom - nominal focal length

e between the pinhole and the image plane - pinhole focal length

ick principal point and the back focus point - effective focal length

FOV
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-ocal Length

* Pinhole focal length - used by CG Artists

* Nominal focal length - used on the lens label

* Effective focal length - used In lens distortion mapping

These three are NOT the same.
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1 OCUS UistallCC DCITly dcCiinica
between the subject and what
position?

of the camera that the |st AC [Assistant Camera] measures from

The image plane

> lens entrance pupll position (assuming that the chart is in focus)

plane representation, otherwise tell us what the metadata means.

“Don't know"
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Yvildal UO OCCillio LU UC LUIIC aCtlual
focus distance metadata coming
back from the set?

mark’) on the side of the camera that the st AC measures from 10

The image plane
mage plane, otherwise we need to know what this data represent
The lens entrance pupil position (assuming the subject is in focus)

“Don't know"

N
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What is your sophistication level
regarding depth of field information?

Focus distance: explicit metadata
Near and far focus: derived metadata

Focus distance: artistic determination
Near and far focus: artistic determination

Focus distance: explicit metadata
Near and far focus: artistic determination

Focus distance: explicit metadata
Near and far focus: explicit metadata
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LIic |mage gOES IHILY O COIT1ICO OUL VUl
focus; in other words, the lens breathes.
How do you handle this?

Use Solver

Explicit or derived metadata

New cine-lenses don't breathe
[which Is incorrect]

Manual adjustment (perhaps animated)
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I'\UYV, PICasSC 115U UIC ICIO 1alTiico givillg you Lo
metadatum and the way (LDS, /i, external
Ambient box, etc.) ...you get it:

/]

Comes from a solver
Technoprops fizlogger
Ambient box

LDS

N N

Empirically estimated FOV
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| ens Distortion

* Typically removed erther with in-house tools or DCC App

* |deally lens Is characterized with camera body or bodies on which 1t
will be mounted.

* Internal lens filters ignored.
» Characterized using a lens-grid, erther portable or mounted.

» Acceptable residual distortion highly application dependent
(0.5 to 10 px)
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Lens Distortion Interpolation.

* [ypically distortions are measured for a limrted number of focus
distances and interpolated.

* Zoom lenses are similarly interpolated for different focal lengths.
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Which of these are used in your lens
distortion model?

Image sensor size or camera back size
Effective focal length

Nominal focal length

Nominal focus distance

Effective field of view

Film format

Entrance puplil offset

Lens rotation

Pixel aspect ratio

Effective fields of view (anamorphic)
Pinhole equivalent focal length
Nominal T-stop

Nominal field of view
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Lens equations vs. lens maps

Is rely on 2D map images to describe lens distortion and shading

“tools only work with equations and others only work with maps

“tools work best with equations and others work best with maps

\ll our tools use equations to describe lens distortion and shading
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Lens Shading

* Mostly the incorrect assumption Is that the transmission is uniform
across the lens.
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Which of these do you use in your DCC applications?
Check all that apply.

f-number

| ens transmission

I-stop
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Tilt/Roll/Pan
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Tilt/Pan/Roll Accuracy.

* When asked what accuracy would be required, we mostly got an
answer In the .00| to .0l range, with a number of respondents
wanting sub-pixel accuracy.

* [his seems reasonable It we expect the results to be used as an
absolute and not discarded to get the solver to answer.
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Sensor Update Frequency.

ne minimum update frequency was 241ps

nere seemed some preference towards typically getting at least a 2x

sample rate of the FPS.

e Not a clear consensus on what would be too much.

» Consensus on getting metadata for rotation order.

* 43% would prefer angles In quaternions.
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What is the minimum required update rate for low-level
camera-body accelerometer, gyrometer and magnetometer
data?

Relative Absolute

nX frame rate

| X frame rate
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At what point would increasing the update rate for low-level camera-body accelerometer, gyrometer and magnetometer
data feel like overkill?

Relative Absolute
:
3X frame rate
20
5X frame rate
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When would you see benefit from lower-level
metadata such as lens accelerometer, gyrometer and
magnetometer data?

| ater but not never

Today
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in-camera

near-set

ingest

artist desktop

Where should low level-sensor data be
converted into high-level position and

?rientation dataw be done? ‘

3.5 7 10.5
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Future VWork

* Circle of confusion vs. explicit near and far focus.



Contact Us

Email: ves-tech-camera-metadata@googlegroups.com




