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Pixel Process Perception

Your journey in this session …



Nature

Innovation Resources

EnvironmentThreads

Disaster

Why do we Capture Reality?



55+
Countries worldwide

4.000+
Cameras in geospatial

200+
Global Team



Let’s start with Perception!
Smart City
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Construction
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GSD = 5 cm



Pixel Process Perception

Your journey in this session …



ClassificationCrack Width

Hairline / Micro-cracks< 0.1 mm

Fine cracks0.1 mm – 0.3 mm

Moderate cracks0.3 mm – 0.5 mm

Major cracks0.5 mm – 1 mm

Critical cracks> 1 mm

Manual Inspection Methods



Pixels to PerceptionTM in Inspection!

GSD = 0.1 mm



Illumination

Brightness

Exposure

Contrast

Sharpness

QUALITY in

Color Fidelity



The journey of a Pixel …
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P5 | 80mm | 60m

Dark

Bright



∆ShadowRoofChannel

95101196RED

82101183GREEN

78103181BLUE

86101187Grey

High Dynamic Range
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Concrete crack inspection with

P3 – GS 120

Before Radiometric 

Adjustment 

After Radiometric 

Adjustment 



Sensor

Lens

Synch. Shutters

Shutter Speed

System

GEOMETRY with

Calibration



P5 | 35mm | 120m

Back-projection of adjusted points
(green small residuals)

Average residual: 0.077 [pixel]
Max. residual: 0.606 [pixel]

< ⅕ pixel !

P5 Sensor

35mm Lens

Homogeneous 
Lens Distortion



Pixel Process Perception

Your journey in this session …



Workflow



Pixel Process Perception
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Airport pavement inspection with P5



Airport pavement inspection with P5



Airport pavement inspection with P5



Airport pavement inspection with P5



Concrete crack inspection with P3 – GS 120

22 m



Before crack detection

Concrete crack inspection with P3 – GS 120



After crack detection

Concrete crack inspection with P3 – GS 120



International Federation of Surveyors supports the 
Sustainable Development Goals

1st relevant 
SDG

2nd relevant 
SDG

3rd relevant 
SDG

The most relevant SDGs related to the presentation and theme of this session
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