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Synopsis  
In this introductory training class, we will explore how to handle image data captured from an 
unmanned aerial vehicle equipped with an on-board camera or sensor.   Utilizing Computer Vision ς 
Structure-from-Motion techniques that estimates three-dimensional information from two-
dimensional images.   Using real world data captured from a UAS, we will illustrate how it is possible 
to generate georeferenced point clouds, elevation models and mosaiced image bases for mapping 
and geographic information system data layer creation. 
 
Requirements  
- A registered version of Agisoft PhotoScan Version 1.2.3 
- Access the data files noted below 
- No previous experience with PhotoScan is necessary 
 
Workflow  
The following step-by-step instructions are intended to familiarize participants with the relevant 
components of PhotoScan.  ! ǎƘƻǊǘ ŘŜǎŎǊƛǇǘƛƻƴ ƛǎ ƎƛǾŜƴΣ ŦƻƭƭƻǿŜŘ ōȅ ŀ ǎǇŜŎƛŦƛŎ άŎƻƻƪōƻƻƪέ ƻŦ 
instructions for how to process a dataset from beginning to end.   
 
Data  
Three separate real world datasets are provided for Exercises to see how actual collected data is 
processed into workable GIS data layers.  
 
Class Outline  
- Import images collected from a UAS 
- Align the images and remove or adjust errors to create a sparse point cloud 
- Create a dense point cloud 
- Create a mesh or digital surface model 
- Create image texture 
- Output the products for use in GIS 
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MicaSense RedEdge 5-band image captures to mosaic and rectify using Agisoft PhotoScan 
Agisoft PhotoScan Version 1.2.3 (Build 2331 ς 64bit)  

 
1.) Adding Photos 

 
ÅOnce ǇƘƻǘƻǎ ŀǊŜ ŀŘŘŜŘΣ ǘƘŜȅ ǿƛƭƭ ŀǇǇŜŀǊ ŀǎ ŀ Ψ/ƘǳƴƪΩ ƛƴ ǘƘŜ ²ƻǊƪǎǇŀŎŜ ǇŀƴŜƭ ǿƛǘƘ ǘƘŜ ƴǳƳōŜǊ 

of photos  that were added.  Thumbnails of the photos will appear in the Photos panel. 
 
Å [Optional] - Lƴ ǘƘŜ Ψ²ƻǊƪǎǇŀŎŜΩ ǇŀƴŜƭΣ ǊƛƎƘǘ ŎƭƛŎƪ ƻƴ ǘƘŜ Ψ/ƘǳƴƪΩΧ {Ŝǘ aŀǎǘŜǊ /ƘŀƴƴŜƭΧǎŜƭŜŎǘ 

the master channel (or band) you prefer to use for the PhotoScan image correlation process, 
or use the default. 

 

Å²ƻǊƪŦƭƻǿΧ !ŘŘ tƘƻǘƻǎ Χ {ŜƭŜŎǘ ŀƭƭ ǘƘŜ ǇƘƻǘƻǎ όŜŀŎƘ ƛƳŀƎŜ ŎŀǇǘǳǊŜ ǎƘƻǳƭŘ ƘŀǾŜ р ǎŜǇŀǊŀǘŜ 
ŦƛƭŜǎ όΦǘƛŦ ŦƻǊƳŀǘύΧOpen. 

Å{ŜƭŜŎǘ Ψ/ǊŜŀǘŜ ƳǳƭǘƛǎǇŜŎǘǊŀƭ ŎŀƳŜǊŀǎ ŦǊƻƳ ŦƛƭŜǎ ŀǎ ōŀƴŘǎΩΧ hY 
 

Procedure Description: Images are loaded to begin the mosaic and rectification process.  Images that 
contain GPS embedded coordinate data available directly from the camera or captured from the UAS, 
allows for initial referencing of the images to the ground.  Images can be from different flights, altitudes 
and folders with standard image formats supported such as .jpg, .png, .tif , etc. 
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Checking the Camera Calibration 
Å{ŜƭŜŎǘ ¢ƻƻƭǎ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΧ/ŀƳŜǊŀ /ŀƭƛōǊŀǘƛƻƴ 
ÅBasic information is extracted from the EXIF (image header info) such as pixel size, focal length 

and resolution 
 

Setting the Coordinate System for Image Referencing 
Åhƴ ǘƘŜ ΨwŜŦŜǊŜƴŎŜΩ ǇŀƴŜƭ Χ {ŜƭŜŎǘ ǘƘŜ Ψ{ŜǘǘƛƴƎǎΩ ƛŎƻƴ         Χ ŎƘŜŎƪ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜ 

system is set to what the camera or UAS GPS was using while collecting the photos (i.e.. 
Geographic Coordinate System, WGS84).   Note:  Keep the accuracy settings to the default 
values. 
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2.) Aligning Photos 

ÅPhotoScan processes three steps in order to create a sparse point cloud; detecting points, 
selecting pairs of images, and matching points. 

 

Procedure Description:  To begin the  photo alignment process, three steps are performed to tie the 
images together in an automated image correlation process in order to create a sparse point cloud.  This 
initial phase is also used to select the best images to use for the model. 

Note: Bad images can initially be removed before running the align photo process by selecting them, 
right clicking and removing the cameras.  This can save considerable time in the alignment process. 

 
ÅWorkflowΧ !ƭƛƎƴ tƘƻǘƻǎΧ 
ÅSettings:   

ÅAccuracy :  highest = full image resolution    lowest = down sampled resolution 
ÅPair preselection :   use generic or disabled if image locations are  not known 

 use reference if images have known reference info in EXIF or log file 
ÅAdvanced: 

Key point limit (point of interest) = 60000 
Tie point limit (pts matched on 2 or more photos) = 0 
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Eliminating bad photos 
ÅtƘƻǘƻǎ ǘƘŀǘ ŘƛŘ ƴƻǘ ŀƭƛƎƴ ŀǊŜ ǎƘƻǿƴ ƎǊŀǇƘƛŎŀƭƭȅ ōȅ ǘƘŜ ΨŘƻǘǎΩ ŀƴŘ ŀƭǎƻ ƛƴ ǘƘŜ wŜŦŜǊŜƴŎŜ tŀƴŜƭ ǿƛǘƘ 

no error measurements  calculated.  These photos can be removed by selecting with the  
wŜŎǘŀƴƎƭŜ {ŜƭŜŎǘƛƻƴ ǘƻƻƭΣ ƻǊ ōȅ ƘƛƎƘƭƛƎƘǘƛƴƎ ƛƴ ǘƘŜ wŜŦŜǊŜƴŎŜ tŀƴŜƭΧǊƛƎƘǘ ŎƭƛŎƪΧǊŜƳƻǾŜ 
ŎŀƳŜǊŀǎΧȅŜǎΦ 
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ÅtƘƻǘƻǎ ǘƘŀǘ ŘƻƴΩǘ ŀŘŘ ǾŀƭǳŜ ǘƻ ǘƘŜ ƳƻŘŜƭ ς such as take off and landing times from the UAS - can 
ŀƭǎƻ ōŜ ǊŜƳƻǾŜŘΦ  ¢ƘŜ wŜŎǘŀƴƎƭŜ {ŜƭŜŎǘƛƻƴ ǘƻƻƭ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǎŜƭŜŎǘΧǊƛƎƘǘ ŎƭƛŎƪ ƛƴ ǘƘŜ wŜŦŜǊŜƴŎŜ 
ǇŀƴŜƭ ƻƴ ǘƘŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƳŀƎŜΧǊŜƳƻǾŜ ŎŀƳŜǊŀΧȅŜǎΦ 

Å! ǊŜŀƭƛƎƴƳŜƴǘ ƻŦ ǘƘŜ ǇƘƻǘƻǎ ƛǎ ƴŜŎŜǎǎŀǊȅ ǿƘŜƴ ƛƳŀƎŜǎ ŀǊŜ ǊŜƳƻǾŜŘΦ  ²ƻǊƪŦƭƻǿΧ!ƭƛƎƴ 
tƘƻǘƻǎΧόǳǎŜ ǘƘŜ ǎŀƳŜ ǎŜǘǘƛƴƎǎ ŀǎ ōŜŦƻǊŜ ƻǊ ƛƴŎǊŜŀǎŜ ŀŎŎǳǊŀŎȅ ǘƻ ŀ ƘƛƎƘŜǊ ƭŜǾŜƭύΧhY 
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3.) Place Markers (Adding Ground Control) 

Procedure Description:  Markers, or ground control points can be added to better improve the model and 
georeferencing  accuracy of the  final data outputs. 

ÅWill not be covered due to time constraint 
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Optimizing the Photo Alignment 

Optimizing the Photo Alignment  
hƴ ǘƘŜ ΨwŜŦŜǊŜƴŎŜΩ ǇŀƴŜƭ Χ {ŜƭŜŎǘ ǘƘŜ Ψ{ŜǘǘƛƴƎǎΩ ƛŎƻƴ         Χ όǳǎŜ ǎŜǘǘƛƴƎǎ ōŜƭƻǿ ƛŦ ƛǘ ŘƻŜǎ ƴƻǘ 
default to these values). 

Procedure Description:  Optimizing allows for a higher accuracy in the camera parameters and corrects 
distortions caused by the camera lens ς often seen in a bowl shaped point cloud.  This function is 
performing a photogrammetric bundle adjustment. 

Å{ŜƭŜŎǘ ǘƘŜ hǇǘƛƳƛȊŜ /ŀƳŜǊŀǎ ŜƛǘƘŜǊ ŦǊƻƳ ǘƘŜ Ψ¢ƻƻƭǎΩ ǘŀō ƻƴ ǘƘŜ Ψaŀƛƴ aŜƴǳΩ ƻǊ ŦǊƻƳ ǘƘŜ ƛŎƻƴ ƻƴ 
ǘƘŜ ΨwŜŦŜǊŜƴŎŜΩ ǇŀƴŜƭ              ¦ǎŜ ǘƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜǎ ƻǊ ŎƘŜŎƪ ǇŀǊŀƳŜǘŜǊǎ ŀǎ ǎƘƻǿƴ ōŜƭƻǿΧhY 

f                            ς camera focal length (x,y) 
cx, cy                    ς center of lens or principal point 
Other values       ς radial distortion coefficients 
 

Å!ŦǘŜǊ hǇǘƛƳƛȊƛƴƎΣ ŎƘŜŎƪ ǘƘŜ Ψ/ƻƴǎƻƭŜΩ ǿƛƴŘƻǿ ŀƴŘ ƭƻƻƪ ŦƻǊ ǘƘŜ wa{9Φ  LŘŜŀƭƭȅ ƛǘ ǎƘƻǳƭŘ ōŜ 
between .13 --> .17.  It is also good to watch the Projection and Error columns in the 
Reference Panel.  The limit is to not go less than 200 on Projections and less than 1 meter 
on the overall error. 
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