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Context Capture: Acquisition best practices

Reality Modeling
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1 ïAcquisition best practices
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Acquisition is the key for a successful processing !

Going from failure é. to success !
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Best Practices for photo acquisition

Context Capture and photo acquisition:

ïPhotogrammetric principles and limitations

ïCamera model and setup

ïData capture requirements & best practices
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Photogrammetric principles

ïBased on pixel recognition in multiple photos

ï3 steps process:

ÅImagery import

ÅAerotriangulation

ÅReconstruction
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Processing steps

ïAerotriangulation requirements:

ÅGood Overlap and scene coverage 

ÅCamera calibration: focal length, Principal Point, distortion parameters

ÅPose Metadata: Position (X, Y, Z), Orientation (ɋ, ū, Ⱦ)

ïReconstruction requirements:

ÅFull coverage of the scene

ÅAppropriate resolution
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Photogrammetry limitations

ïLimitations: 

ÅMoving objects

ÅShiny/transparent/reflective surfaces

ÅPoor texture / no texture surfaces
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Camera model and setup
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Camera model and setup

Hardware:

ïAny standard camera (DSLR, Smartphone, bridge, compact, etc.)

ïQuality of photo depends of the acquisition device, quality of sensor and optics

Recommendations:

ïKeep a constant focal length

ïAdjust lighting conditions and camera settings => avoid blurry photos

ïBan geometric retouches

Image format

ïHigh quality JPG, tiff and RAW (RW2, 3FR, DNG, NEF, CRW, CR2)
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Camera model and setup

Shutter speed : 

ÁShutter speed is the most important factor to consider to avoid blurry photos

ÁEasiest parameter to play on
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Camera model and setup

Aperture:

ÁThe aperture will affect the amount of light that is captured by the sensor for a given shutter
speed. A small aperture number (f/1.8) means a wide opened diaphragm letting in more light.

ÁThe aperture directly affect the depth of field. A bigger aperture number (f/22) means a smaller
diaphragm diameter, letting in less light but with a deeper depth of field, meaning more of the
scene in focus.
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Camera model and setup

Camera ISO:

Á The ISO value represent the sensibility of your sensor. With a high ISO value (high sensibility), your
sensor will need less light for the same pixel brightness. However, a high ISO value will produce more
noise/grain in your photos.
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Data capture requirements and best practices

Overlap: 

ïSmooth angular and distance transition between photos

ïAt least 60% overlap between consecutive photos 

ï15°maximum angle difference between consecutive photos

ïAllows the software to find the link between different sides of an object
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Data capture requirements and best practices

Coverage: 

Homogeneous resolution : same distance to objects within a sequence

To capture more details : get closer + add transition photos

Circle around the scene at different level to reveal any masked areas

Always better to capture too many photos than not enough!
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Data capture requirements and best practices

- keep useless information out of the frame: sky, wateré

- Necessary to adjust your distance from the subject and/or your optics
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Data capture requirements and best practices
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Real case examples

Ground survey (Bridge)
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Real case examples

Drone 3D mapping (Bentley Systems office) 

file://parprdfs02/F/Common/Project&Data/BentleyCampus/Campus New II
file://parprdfs02/F/Common/Project&Data/BentleyCampus/Campus New II/Productions/Production_1/Scene/Production_1.3mx
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Real case examples

City mapping (Marseille)

file://Emea20421/Marseille/Marseille
file://Emea20421/Marseille/Marseille/Productions/Uniquemesh_3MX_UTM/scene.3mx
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Terrestrial scale project

Stage 1: Mission planning

ïIs the site accessible?

ïWhat are its rough dimensions?

ïWhat is my exact area of interest?

ïWhat would be the right camera 
choice?
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Terrestrial scale project

Stage 1: Mission planning

ïSite will be accessible from north 
and free of vehicles

ïThe site is around 1200sqm and 
the central part is key

ïAn estimation of 500-800 images 
will be required to achieve the 
mission

ïStructure seems high but we 
should not face backspace issues



24 |   WWW.BENTLEY.COM    |    ©  2018 Bentley Systems, Incorporated

Terrestrial scale project

Stage 2: On-site review

ïFirst global site visit

ïDefine exact capture path

ïIdentify potential difficulties

ïDetermine exact ground control 
points or scale constraints 
position

ïCamera settings testing
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Terrestrial scale project

Stage 3: Imagery capture

ïFollow main capture path and 
close the loop

ïCheck primary capture is robust 
and with no breaks. Images 
displayed at speed will 
appear like a movie.

ïFocus on key areas: in this 
instance, the under-part of the 
bridge
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