
  

In on-set virtual production (OSVP), LED volumes are used on film sets to 

display dynamically rendered real-time scene backgrounds. The wall content 

is typically generated from the camera pose and viewing angle using Unreal 

Engine. The camera is freely movable and captures only a portion of the LED 

wall [1]. This region, referred to as the inner frustum, is therefore rendered at 

increased fidelity. Angular color shift [2] here is particularly evident at certain 

camera viewing angles relative to the LED wall. This poster proposes an 

approach for dynamically compensating the angular color shift in real time 

directly within the rendering engine using a simplified far-field simulation 

model derived from goniometric measurements.

Robogoniometric Data Capturing
Our approach utilizes a robogoniometer to capture correlated color temperature 
and spectroradial information for the LED panel at 8m distance. This data can be 
used to derive an .ies profile plus SPD per angle.

Live Link Data with Camera FoV for Angular Color Compensation
As OSVP utilizes a tracked camera, the angle between the LED panels normal and 
the camera can be computed and the angular color shift can be compensated for 
the inner frustum.
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PROBLEM METHODOLOGY

Color Management and LED Challenges [3] highlight the need to align 

creative intent with camera capture, emphasizing the difficulty of managing 

LEDs’ narrow-band spectral output.

Static Calibration Frameworks OpenVPCal [4] aligns LED panels to cameras 

using static CCMs/LUTs, but ignores angular errors.

Angular Color Shift Analysis [5] use Fourier optics for full color volume 

analysis, but methods are data-intensive. [6] propose near-field 

goniophotometry for spectral ray files, noting far-field approximations for 

extended sources.

Real-Time Application Our work adopts [7] far-field approximation to reduce 

computational complexity for real-time use.

Panel-Specific Considerations [8,9] address metameric failures in multi 

primary lighting scenarios, which are relevant for accurate color rendition.

RELATED WORK

RESULTS

OSVP uses LED volumes to display real-time rendered backgrounds driven by 
camera pose and viewing direction. The camera-visible region, known as the inner 
frustum, is rendered at higher fidelity but is particularly affected by angular color 
shift at oblique viewing angles. 

Current calibration frameworks focus only on static angle-independent 
compensation of errors in color rendition. In our approach, we use a 
robogoniometric setup to measure the far-field colorimetric behavior of LED panels 
and derive a lightweight, angle-dependent color profile for the LED wall that can be 
directly used for real-time angular color shift correction. 
A detailed comparison of color differences relative to an uncompensated inner 
frustum is planned for the future and is not yet complete at the time of 
publication.

REFERENCESAFFILIATIONS

REAL TIME ANGULAR COLOR SHIFT 
COMPENSATION FOR ON-SET 
VIRTUAL PRODUCTION
Christopher Beck, Tim Schattkowsky, Stefan Albertz

OVERVIEW

● Color over Angle Measurements for a VP typical LED-Panel 
(50 x 50 cm – 1500 nits – 1.56 pixel pitch)

● Proof of concept derived 3x3 LUT configuration per 15° /45° data points
● Our approach is addressing the worst temperature dependant color drift 

due to 20 minutes (ICDM) warm-up time with full-white Test pattern

Inner Frustum applied to the nDisplay Cluster, with Live-Link and Color Calibration Cube for Reference

Robogonio during measurement filmed (ARRI Alexa 35) Color over Angle Data shown as CCT

Theta (°) Elevation (°) CCT (K) ΔE2000 
(to 6500K)

45 20 6546 0.362

45 40 6975 3.409

45 60 7819 7.798

135 20 6362 1.125

135 40 6525 0.198

135 60 7146 4.456

225 20 6463 0.296

225 40 6643 1.104

225 60 7185 4.682

315 20 6629 0.999

315 40 6968 3.365

315 60 7583 6.749

ΔE2000 values are derived from CCT via the Kang et al. (2002) approximation

Theta (°) Elevation (°) CCT (K) ΔE2000 
(to 6500K)

0 0 6504 0.032

0 20 6667 1.283

0 40 7103 4.201

0 60 7871 8.014

180 20 6411 0.719

180 40 6552 0.409

180 60 7112 4.255

90 20 6449 0.409

90 40 6710 1.599

90 60 7453 6.119

270 20 6563 0.494

270 40 6739 1.809

270 60 7229 4.931
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