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Optimising multi stereo camera placement in 
complex environments with Blender

1. ABSTRACT

Authors:  Wen Guo, Tom Hovell, Neils Lohse, Peter Kinnell 

3. RESULTS - MAXIMUM COVERAGE

4. RESULTS - REGION OF INTEREST (ROI)

FUTURE WORK

2. METHODOLOGY

Voxel analysis: Holistic algorithm

Voxel analysis: Genetic algorithm

Creating digital twins of industrial environments using photogrammetry
 - How to determine the optimal placement of multiple stereo cameras in a 
    complex environment?

Why Blender?
 - Can import/ create CAD geometry 
 - Ray tracing can determine camera’s line of sight in complex environements
 - Open source
 - Can interface with using Python
 - Produces a visual result: Easy human interaction

Increase complexity of position calculation including, camera intersection angle 
Experimental veri�cation of solutions
Application study such as people tracking through di�erent FOV
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Select best parents

Calculate �tnessRetain best population

Generate new population
Exchange some positions between parents
Introduce some new positions 
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Random camera positions (multiple sets)

ratio = 
| current no. zeros - target no. zeros |
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Stage 1: Empty square room

Stage 2: Empty  ‘L’ shaped room

Stage 3: Complex ‘L’ shaped room

1 camera 2 cameras 3 cameras
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Blocked corner

Blind region

3 cameras

Covered region

3 cameras - Holistic algorithm

3 cameras - Genetic algorithm

91.2 %
coverage

87.6 %
coverage

+

Apply a spherical mask to each 
camera position to get voxels within hardware limits 

Mask
2D heat map 2D heat map

3 cameras optimised 
for ROI coverage 

3D voxel map of ROI coverage

Camera simulated as a light. The camera’s line of sight can be determined using ray tracing

Light 1 

Mask applied on each light to control the camera’s �eld of view
Voxelisation
z

Group of binary baked
planes, showing voxelised 
light distribution

Light 2 

Light 3 

Camera simulation

Model creation in Blender

y

x

Downsampling 
baked image

voxel size = no. x pixels

Room 
length

x xno. y pixels

Room 
width

no. slice planes

Room 
height

A plane is translated through the volume and baked
at each position
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Blender simulation

1 camera

Voxel map of camera coverage 


