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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-board camera or sensor. Utilizing Computer Vigion
Structurefrom-Motion techniques that estimates thredimensional information from twe
dimensional images. Using real world data captured from a UAS, we will illustraieibgessible

to generate georeferenced point clouds, elevation models and mosaiced image bases for mappini
and geographic information system data layer creation.

Requirements

- A registered version digisoft PhotoScan Version 1.2.3
- Access the data files notdxtlow

- No previous experience with PhotoScan is necessary

Workflow

The following stegby-step instructions are intended to familiarize participants with the relevant
components oPhotoScan! A K2 NI RSAONARLIIA2Yy Aa 3IABSYys T2
instructions for how to process a dataset from beginning to end.

Data
Three separateeal worlddatasets are providetbr Exercises to see how actual collected data is
processed into workable GIS data layers.

Clas®Qutline

- 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



MicaSenseRedEdge hand image captureso mosaic andectify using Agisoft PhotoScan
Agisoft PhotoScan Versidr2.3 (Build 233¢, 64bit)

1.) Adding Photos

Procedure Descriptioimages 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 supporteh as .jpgpng, tif, etc.
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of photos that were added. Thumbnails of the photos will appear in the Photos panel.
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the master channel (or band) you prefer to use for the PhotoScan image correlation process,
or use the default.
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Setting the CoordinateSystem for ImageReferencing
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system is set to what the camera or UAS GPS was using while collecting the photos (i.e..
Geographic Coordinate System, WGS84hte: Keep the accuracy settings to the default

values.

Coordinate System

Reference X
EEE S QEEREE %

Cameras Longitude Tatitude Altitude (m)  Accuracy (m) Errer (m) *
[&] MG_00... -104.689980 39.714400 1772150024 10.000000 [
[=] maG_oa... -104.689794 39.714574 1818.339966 10.000000

[=] maG_oa... -104.689501 39.714581 1818.270020 10.000000

[=] maG_oa... -104.689208 39.714586 1817920044 10.000000

[=] maG_oa... -104.688912 39.714593 1817.069946 10.000000

[=] maG_oa... -104.688613 39.714597 1817609985 10.000000

[=] maG_oa... -104.688322 39.714604 1817199951 10.000000

=] mG_na... -104.688029 30.714608 1817729980 10.000000 -
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Measurement accuracy

Camera accuracy (m):
Camera accuracy (deg):
Marker accuracy (m):

Scale bar accuracy (m):

Miscellaneous

Ground altitude {m):

Image coordinates accuracy

10

2

0,005 Marker accuracy (pix): 0.1
0.001 Tie point accuracy (pix): 1

[ oK ] [ Cancel

Coordinate System

> Local Coerdinate Systems
» Geographic Coordinate Systems
> Projected Coordinate Systems

Authority

Geographic Coordinate System: WGS 84 (EPSG::4328)
Geodetic Datum: World Geodetic System 1984 (EPSG::6326)
Ellipsoid: WGS 84 (EPSG::7030)

Prime Meridian: Greenwich (EPSG::8901)

Angular Units: degree (EPSG::9102)
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Checking the Camera Calibration
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A Basic information is extracted from the EXIF (image header info) such as pixel size, focal len
and resolution

e R = 5|

) RedEdge (5.5 mm) e [x )
18 images, 1280:960 pix Camera type: [Frame ]
Pixel size (mm): 0.00375 X 0.00375
Focal length (mm): 5.5
Initial | Adjusted | GPS/INS Offset
Type: [Auto - E[=
e 1466.67 o¢ 640
fy 1466.67 oy 480
(ST pl: 0
kz 0 P2 0
[ p3: 0
ke ] p% 0
skew: 0 [T] Fix calibration
Image Resolution Cameramodel  Focal length Date & time -
=] 1MG_0000_1... 1280:960 RedEdge 55 2016:01:24 19:15:08
Z‘ IMG_0001_1... 1280:960 RedEdge 55 2016:01:24 19:15:11
Z‘ IMG_0002_1... 1280:960 RedEdge 55 2016:01:24 19:15:15 -
Z‘ IMG_0003_1... 1280:960 RedEdge 55 2016:01:24 19:15:18
Z‘ IMG_0004_1... 1280:960 RedEdge 55 2016:01:24 19:15:21
Z‘ IMG_0005_1... 1280:960 RedEdge 55 2016:01:24 19:15:25
] 1MG_0006_1... 1280:960 RedEdge 55 2016:01:24 19:15:36 M
IMG_0007_1... 1280960 RedEdge 55 2016:01:24 19:15:39
IMG_0008_1... 1280960 RedEdge 55 2016:01:24 19:15:42
IMG_0009_1... 1280960 RedEdge 55 2016:01:24 19:15:46
IMG_0010_1... 1280960 RedEdge 55 2016:01:24 19:15:49 il
=




2.) Aligning Photos

Procedure DescriptianTo begin the photo alignment process, three steps are performed to tie the
images together in an automated image correlation proéessder 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 t
right clicking and removing the cameras. This can save considerable time in the alignment proc

A WorkflonX! f A3y t K20G2aX
A Settings:
A Accuracy : highest = full image resolution lowest = down sampled resolution
A Pair preselection : use generic or disabled if image locations are not known
use reference if images have known reference info in EXIF or log fil
A Advanced:
Key point limit (point of interest) = 60000
Tie point limit (pts matched on 2 or more photos) =0
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I Workspace (1 ch Build Dense Cloud... w pAdvanced
Chunk 1648 gl Mesh
e Key point limit: 60000
Build Texture...
o Tie point limit: 0
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Build Orthomuosaic... oK ] I Cancel
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Merge Chunks...

Batch Process...

A PhotoScan processes three steps in order to create a sparse point cloud; detecting points,
selecting pairs of images, and matching points.
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Eliminatingbad photos
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Reference g

AgisoftPhoisscan I = ©E @~ 0 @E 6 %

iew Workflow ‘Tools Photo Hel Camera; Longitude Latitude Altitude (m) Accuracy (m) Error (m)
; :::‘ \3 = 2 Fl IMG_00... -104.688662 39.713406 1790.719971 10,000000 4,572581
v IMG_00... -104.688913 39713538 1778.209961 10,000000 8.050408
| Rectangle Selection h F] IMG_00... -104.589182 39.713625 1766609985 10.000000 11.285671
- . 4104 .:g[m: 20 34 2700 11“ 10010 10 000000 b T = ]
-104.689747 39.713748 1719.8494976 10.000000
-104.689921 39.713832 1725160034 10.000000
MG_00.., -104.689965 39.714153 1714.339966 10.000000 i
"Total Error J.L5ausy ;
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3.) Place Markers (Adding Ground Control)

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

A Will not be covered due to time constraint



Optimizing the Photo Alignment

Procedure DescriptianOptimizing allows for a higher accuracy in the camera parameters and corrects
distortions caused by the camera lemsften seen in a bowl shaped point cloud. This function is
performing a photogrammetric bundle adjustment.

Optimizing the Photo Alignment
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default to these values).
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f ¢ camera focal lengthx(y)
cX, ¢y ¢ center of lens or principal point

Other values ¢ radial distortion coefficients
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between .13-> .17. Itis 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.




