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Synopsis

In this introductory training class, we will explore how to utilize image data captured from an
unmanned aerial vehicle equipped with an on-board camera or sensor. Utilizing Computer Vision —
Structure-from-Motion (Photogrammetry) 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, digital surface elevation models
and mosaiced image bases for mapping and geographic information system data layer creation.

Requirements

= Computer (desktop or laptop) with atleast 8GB RAM

= A registered version of Agisoft PhotoScan Version 1.2.6 (Build 2834)
= 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. A short description is given, followed by a specific “cookbook” of
instructions for how to process a dataset from beginning to end.

Data
A real world datasetis provided for the exercise to see how actual collected data is processed into
workable GIS data layers.

Class Outline

- Import images collected from a UAS

- Alignthe images

- Create a sparse point cloud from the images
- Reduce and adjust errors in the data

- Create a dense point cloud

- Create a mesh or digital surface model

- Create image texture

- Create products

- Output the products for use in GIS



UAS DSLR image captures to mosaic and rectify using Agisoft PhotoScan
Agisoft PhotoScan Version 1.2.6 (Build 2834 — 64bit)

Note: Arrangethe Agisoft PhotoScan ‘Panes’ the way you prefertowork by dragging and docking.

1.) Adding Photos

Procedure Description: Images are loaded to beginthe mosaicand rectification process. Images that
contain GPS embedded coordinate data available directly from the camera or captured from the UAS,
allows forinitial 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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* Once photos are added, they will appear as a ‘Chunk’ inthe Workspace panel with the number
of photos that were added. Thumbnails of the photos will appear inthe Photos panel.
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Setting the Coordinate System for Image Referencing

* On the ‘Reference’ panel ... Select the ‘Settings’ icon @& ... check to make sure the coordinate
systemis 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 at this point in the exercise.
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Checking the Camera Calibration

* Select Tools from the main menu...Camera Calibration

* Basicinformation is extracted from the EXIF (image header info) such as pixel size, focal length,
time stamp, etc. (ie. Sony ILCE-5100).
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Optional: check the quality of your images.

If you have taken excess photos, you may be able to sort through them and remove lower
quality ones to produce a better model. PhotoScan is able to perform an automated image
quality assessment to identify blurry photos. First, right click on any photo and choose
“Estimate Image Quality...”. Then choose to Apply to “All cameras”. Click OK.

Open in New Tab

Enable Cameras
Disable Cameras
Remowve Cameras

Move Cameras

Reset Camera Alignment
Align Selected Cameras
Estimate Image Quality...
Check Image Paths...
Filter Photos by Selection

Invert Selection

Import Masks...

Export Masks...
Photos Invert Masks... x
QO X A /RIS - Reset Masks...
Export Depth... “
View Matches...
. . . Look Through
20170707_112011.46fF  20070707_11200 2466 20170707_112013.6fF 200170707
Change Path...

Choose to see camera details and there will now be values under the “Quality” column. An
image quality of 1 is the best, but anything less than 0.7 should be replaced with a better
quality image or removed if enough overlap with other photos allows.
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ROD12885_g... 4928x3264 | (== Details 0.915778 2016:10:25 23:53...

RO012886_g... 4928x3264 0.904702 2016:10:25 23:53... v
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2.) Aligning Photos

Procedure Description: Tobeginthe photoalignment process, three orfoursteps are performedtotie
the imagestogetherinanautomatedimage correlation process in orderto create a sparse point cloud.
Thisinitial phase can alsobe used toselect the bestimages to use forthe model.

Note: Bad images caninitially 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.

* Workflow... Align Photos...
* Settings:
* Accuracy: highest = full image resolution lowest = down sampled resolution

* Pairpreselection : use generic or disabled if image locations are not known

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

Key point limit (points of interest) = 60000

Tie point limit (points matched on 2 or more photos) =0

(zero is recommended to keep all matched points)
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* PhotoScan processes four steps in order to create a sparse point cloud:
1.) Detecting points 2.) Selecting pairs 3.) Matching points 4.) Est. camera locations
Note: Only 3 steps will be performed if Pair preselection: Disabled




3.) Optimizing the Photo Alignment

Procedure Description: Optimiziation is performing a photogrammetricleast squares bundle adjustment. It
isestimating the internal and external camera orientations and measurements and corrects forthe camera

lens distortions.

Optimizing the Photo Alighment _
On the ‘Reference’ panel ... Select the ‘Settings’ icon % ... (use settings below if it does not

default to these values).

* Select the Optimize Cameras either from the ‘Tools’ tab on the ‘Main Menu’ or from the icon on
the ‘Reference’ panel #

Coordinate System

[was 84 (EpsG::4328)

Measurement accuracy

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

Scale bar accuracy (m):

Miscellaneous

Ground altitude (m):

Image coordinates accuracy

0

2

0.005 Marker accuracy {pix): 0.1
0.001 Tie point accuracy (pix): 1
G

Use the default values or check parameters as shown below
(Check Fit: f, cx cy, k1, k2, k3, p1, p2) ... OK

£3

H Optirmize Camera Alignment

General
V| Fitf Fitb1
| Fit ox, oy Fit b2
V| Fitkl V| Fitp1
V| Fitk2 V| Fitp2
V| Fitk3 Fitp3

Fit k4 Fit p4

[ Ok ] I Cancel

I

f
cX, cy
k values

b values

camera focal length (x,y)
center of camera sensor or principal point(x,y)
distortions from center of the lens (radial distortions)
p values - lens misalignments (tangential distortions)
values that compensate for non-square pixels

Camera Alignment Value Definitions:

* After Optimizing, check the ‘Console’ window and look for the Standard Error of Unit Weight
(SEUW). The xxxxxx’s indicate the number of adjustment iterations. This is followed by a
beginning and ending SEUW value. It is also good to start monitoring the Projections and
Error (pix) columns in the Reference Panel. A good guideline is to not let the Projections
(number of points on each photo) go below 100. The goal for pixel error is .3

2017-03-17 12:07:08 Optimizing camera
locations. ..

Z2017-03-17 12:07:0% adjusting:
mkxnxxx 0.110363 -> 0.110554
2017-03-17 12:07:21 coordinates applied
in 0 sec
2017-03-17 12Z:
in 1Z_856 sec

7:2Z1 Finished processing
lexit code 1)

Reference
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4.) Error Reduction - Gradual Selection

Procedure Description: Inordertoreduce the errors in the adjustment, the Gradual Selection procedure
will be used several timesin ordertoimprove the geometry of the overall model. Three stepsare used
and repeated as necessary to reduce the errors as much as possible:

1. Reconstruction Uncertainty -----—- removing bad points due to poorgeometry
2. Projection Accuracy --------—-——--—- removing bad points due to pixel matchingerrors
3. Reprojection Error -----—-—--—------- removing bad points due to pixelresidual errors

Reconstruction Uncertainty (Geometry)
* Select ‘Edit’ from the main menu...Gradual Selection...Reconstruction uncertainty (from the
pulldown menu)... the goal is to reach a Level = 10 or lower (type in the value of 10 or use the

slider bar to reach close to that level). If too many points are selected this may not be possible
(below 50 is highly recommended)...OK.

View Workflow Tools P

)
el

X
gaf

Unde
Redo

Delete Selection

Crop Selection

Invert Selection
Grow Selection

Shrink Selection

Ctrl+Z
Ctrl+Y

Gradual Selection...

Criterion: [Reconsh'ucﬁon uncertainty v]

Level: 10

Reason for Level Criteria:

* Level of 10 is approximatelyequal toa
good Base to Height ratio of 1:2.3

* Level of 15 is approximately equal toan
acceptableBaseto Height ratioof1:5.5

* Selected points will show up as pink. To delete those points, select the X from the main menu.
After deleting points, another optimization is needed. Select the optimize icon from the
Reference panel # Use the same setting as before: (Check Fit: f, cx cy, k1, k2, k3, p1, p2)...0K

General
[ Fit £ O Ftb1
Fit ox, cy [ Fitb2
[¥] Fitk1 [#] Fitp1
[¥] Fitk2 [¥] Fitp2
[¥] Fit k3 [ Fitp3
[T Fit ks [ Fitpa
* The Reconstruction uncertainty procedure should be run 2 times. Continue to monitor the 7

Projections, Error (pix).




Projection Accuracy (Pixel Matching Errors)
* Select ‘Edit’ from the main menu...Gradual Selection...Projection accuracy (from the pulldown

menu)... the goal is to reach a Level = 2-3... OK. (Note: If not possible, only go to a level of about
50% of the points selected.)

|E{:|il View Workflow Tools P

€} Unde Ctrl+Z
™ Redo Ctrl+Y

Delete Selection

Criterion: |Projection accuracy

x
ﬂ Crop Selection

Invert Selection
Grow Selection

Shrink Selection

Level: 2.3

Gradual Selection...

* Selected points will show up as pink. To delete those points, select the X from the main menu.

After deleting points, another optimization is needed. Select the optimize icon from the
Reference panel #  Use the same setting as before: (Check Fit: f, cx cy, k1, k2, k3, p1, p2)...0K

Reason for Level Criteria:

* Level of 1is astatistically weighted value
that equates to a very high quality match
coming from crispand clearimages.

* Values of 2-3 are acceptableand 3 may
be the best that can be achieved from
non-metrically engineered consumer (or
UAS) type cameras.

General

Fit f Fitb1
Fit ox, cy Fitb2
Fitk1 Fitpl
Fitk2 Fitp2
Fitk3 Fitp3
Fit k4 Fit p4
[ o [ conal

]

* Continue to check the SEUW inthe Console pane, overall pixel error and number of projections
after running the Optimization. Your overall pixel error should start coming down. SEUW may
change and can actually increase and number of projections should decrease as points are

deleted.

Console g

@ o

2017-03-18 10:21:45 Checking tie
peoint projections.. .

2017-03-18 10:21:46 Finished
processing in 0.227 sec (exit
code 1)
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applied in 0 sec
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processing in 8.534 sec (exit
code 1)
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;

* The Project Accuracy procedure should be run until you reach Projection Accuracy = 2,

and no more points are selected.




Tie Point Accuracy

* Thetie point accuracy can now also be tightened. Select the % jcon from the Reference
Panel, and enter the desired tie point accuracy value. Use .1if the images are very clear, .3 —
1.0 if they are not as crisp.

* Select the optimize icon #  from the Reference panel and check all the remaining distortion
parameters...OK. Note: By tightening the tie point accuracy, the SEUW should get closer to the
desired value of 1.0 as seenin the Console pane (may exceed 1.0)

Coordinate System
s S L o 5
Measurement accuracy Image coordinates accuracy General =] '-fl b
Fit f Fitk1, k2, k3
C i1 i
e Fit aspect Fitked locations. ..
: Z2017-03-18 12:15:51 adjusting:
Camera accuracy (deg): 2 Fit g oy Fitp1, p2 Zz ) z 5 3 a
Marker accuracy (m): 0.005 Marker accuracy (pix): 0.1 =
Fit skew Fit p3
I—I oooooeekexx 0.87312z —-» 0_873361
Scale bar accuracy (m):  0.001 Tie point accuracy (pix): .1 ] Fitpa 3017-03-12 12-15-5f coordinates
Miscelaneous applied in 0 sec
Ground altitude {m): 2017-03-18 12:15:5¢& Finisghed
o] Ceme ]

Positional Error

* Continue to also monitor the overall positional error. It may be necessary to uncheck images so
they are not used in the positional accuracy adjustment. By unchecking, the images are still used
but the positional data is not. Errors can be found in the collected images due to wind conditions,
lapse in the GPS recorded, angle or many other factors.

Reference H X
ERE B/s0@EEE %

Pac Projections Error (pix) ‘Errnr(m) Longituc =
DSC033... 941 0385 43.579329 11493271
DSC034,., 887 04086 42449830 -114.9305
DSCO33.. 1215 0.362 42417723 -114.9329.

DSC034... 1250 0403 39874327 -114.8307
DSC033.., 1119 0.405 16398402 -114.9310 _

o
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Place Markers (Adding Ground Control)

* Markers, or ground control points (surveyed on the site, or by selecting from original correctimagery (such
as Google Earth)) can be added at this point to betterimprove the model and georeferencing accuracy of
the final dataoutputs.



Placing Markers (Adding Ground Control)

Suggestions for ground control points:

° Dispersed evenly

. Generally atleast 6-10 (10 is optimal according to PhotoScan)
o Atleast4usedin model (willnotwork with <3)
o  Extra GCP can be used for model validation

° < 0.5 m accuracy

° Large enoughtolocate inimagery

Identify a ground control point

There are a few methods for locating your ground control. If your ground control is standard (circular
12 bit, 16 bit, or 20 bit, a cross or a circle), you can locate them by clicking the Tools dropdown >
Markers > Detect Markers. Note that this may identify many more ground control locations than
actually exist.

B Detect Markers X

Paramstsrs

Marker type: Circular 20 bit v
Tolerance: I 100
[] tnverted (whitz on black)

[] Disable parity

cacs

PhotoScan provides an easy way to print out standard markers. Under the Tools dropdown >
Markers > Print Markers.

If the automated method does not work, another easy method for locating your ground
control is to first import your coordinates into Google Earth to get an idea of where they are
located. Then, generate a low resolution dense point cloud. From the dense point cloud,
select points around the approximate area of your ground control, right click on them and
choose “Filter Photos by Point”. Look through those photos and see if your ground control is
in fact there.

Create a marker in two images.

Once you have located an image with your ground control, you can right click on the ground
control in the image and hit “Create Marker”. You may now adjust the point to assure it is
exactly where you took your measurement in the field. Repeat this with another image
containing the same ground control point.

Adjust the markers that PhotoScan generates.

After you have identified and marked two instances of a single ground control point, PhotoScan
will attempt to find the rest of the instances throughout your images. These will be
represented by blue flags but will not be used as actual ground control locations until you have

clicked on them to make them green.
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Note: If your ground control is out of focus in the image and you are unsure of where to put
your marker, it might be better not to place a marker than to place one incorrectly!

Repeat for all ground control locations.
Enter the coordinates of your ground control.

Now that you have gone through and put markers on all of your ground control, it is time to
enter the coordinates of each of your points. Coordinates will be located under the Reference -
Markers panel. You may type in the coordinates by hand or import a .txt file with the
coordinates by clicking the “import” button on the top left of the Reference panel. The .txt file
format should be, column 1: Name, column 2: X (longitude), column 3: Y (latitude), column 4: Z
(elevation in m). Note: if you import the coordinates the name of your ground control point in
PhotoScan must match the name in your coordinates .txt file. You may also perform this
process backwards by importing the coordinates first and then locating the ground control on
your model. The ground control coordinates must be converted to decimal degrees. Make sure
the coordinate system that you took your ground control measurements in is set properly in
PhotoScan. To do this click on the settings button on the Reference toolbar.

B Reference Settings X

Coordinats System

NADE3 [ Colorade North (EPSG::26953) -

Messurement accuracy Image coordinastes accuracy

Camera accuracy (m): 1

Camera accuracy {deg): 0.1

Marker accuracy (m): | 0.02 | Marker accuracy (pix): |01
Scale bar accuracy {m): 0.001 ; Tie point accuracy (pix): | 0.1

Miscellanecus

Ground aftitude (m): |

Uncheck the coordinates for the cameras if you have them.
Optimize the model and check for errors.

Once the coordinates are entered, you should optimize the model again and check for your
error in meters and pixels next to your coordinates. If your error is more than expected, you
may want to double check that you entered your coordinates correctly (assure that the
latitude and longitude columns are not switched or values were not input incorrectly), and
that you identified your ground control adequately.

12



Reprojection Error (Pixel Residual Errors)

* Select ‘Edit’ from the main menu...Gradual Selection...Reprojection Error (from the pulldown
menul)... the goal is to reach a Level = 0.3 pixels. To do this, select no more than 10% of the points
each time until a level of .3 or less pixels is obtained without any additional points selected to
delete. Note: in the lower left-hand corner, try to stay less than 10% of the points selected ...OK.

IEdit] View Workflow Tools P

¥} Undo Ctrl+Z
™ Redo Ctrl+Y

Delete Selection

X
ﬁ Crop Selection

Invert Selection
Grow Selection

Shrink Selection

Gradual Selection...

 Selected points will show up as pink. To delete those points, selectthe ¥ from the main menu.
After deleting points, another optimization is needed with all the parameters checked on

General
Fit f Fitb1
Fitcx, cy Fith2
Fitk1 Fitpl
Fitk2 Fitp2
Fitk3 Fitp3
Fit k4 Fit p4
o ]
Z2017-03-Z1 Z1:25:2% Checking tie
point projections. ..
Z017-03-21 Z1:25:30 Finished
Reference & processing in 0.337 sec (exit code
TIERY=I LK 1 o
Cameras Projections Error (pix) Error (m) 2017-03-21 ‘j_' :25:30 Cptimizing
DSC0352_geotsg PG 4875 0.266 2860600 SENiSEA.LESaEicns. —_—
DSC03393_geotsg PG 5654 0.274 4537066 Z017-03-21 Z1:25:30 adjusting:
DSC03456_geotaq.JPG 3096 0.276 2844922 ExExxxxExkxxxxxx 1_28768 ->» 1.2875
[ [E] Dp5C03455_geotag PG 5582 0.277 49.846381 ===
Total Error 3.767081 zpplied in 0 sec
Z017-03-Z1 Z1:25:38 Finished

* The Reprojection Error procedure should be run until you reach Projection AccuracyLevel =.3

and no more points are selected. 10



5.) Build the Dense Point Cloud

Procedure Description: A dense pointcloud can be now be derived from the better estimated camera
positions calculating several x,y,z points as well as assigning color values to accurately create the model.

* Workflow...Build Dense Cloud...(Note: Higher the quality the more intensive processing and time
needed to derive. Depth filtering set to Aggressive is used for the most complex detail.)...OK

kaﬂuw] Tools  Photo  H

[ Add Photos..
5  Add Folder...

- ¥ General
Align Photos...

Build Dense Cloud...
Build Mesh... - ¥ Advanced

Quality:

Build Texture... Depth filtering:

Build Tiled Model... [ Reuse depth maps
Build DEM...

Build Orthomosaic... l OK I [ Cancel

Align Chunks...
Merge Chunks...

Batch Process...

gom |

* Select the [} icon on the main menu if the dense point cloud does not display (usually defaults
to a sparse point cloud display.
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6.) Build Mesh

Procedure Description: Fromthe dense pointcloud, a polygon mesh modelcan be generated.

*  Workflow...Build Mesh...OK
(Note: Surface type = Height Field for vertical photography, Arbitrary is used for oblique models)

Workflow | Tools  Photo  H|

% Add Photos...
U | Ac Folier. EETTES SN
Align Photos... [ General
Build Dense Cloud... Surface type: [Heght i 7
= Source data: [Dense doud - ]
Build Mesh...
Face count: [High (461,115) - ]
Build Texture...
r ¥ Advanced
Build Tiled Model... )
Interpolation: [Enabled (default) - ]
Build DEM... - i
oint dasses: Al
Build Orthomosaic...
[ o [ cancel |
Align Chunks...
Merge Chunks...
Batch Process...

« Select the [4.] 4> ||

icon on the main menu to display the mesh (shaded, solid or wireframe).
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7.) Build Texture

Procedure Description: Texture inthe form of image overlay can be generatedto be able to inspectthe
model before exporting the orthophoto mosaic.

*  Workflow...Build Texture...OK
(Note: If ‘Enable color correction’ is used, the time to generate the texture may be increased)

Workflow | Tools Photo  H
& Add Photos..
S I
% Add Folder. =nera
Mapping mode: [Drmnphnto
Align Photos..,
] Blending mode: [Mnsaic (default)
Build Dense Cloud...
Build Mesh... Texture sizefcount: 4096
Build Texture... - Advanced
Build Tiled Model... [| Enable color correction
Build DEM...
Build Orthomozaic... i COK ] [ Cancel
Align Chunks...
Merge Chunks...
Batch Process...

* Select the icon on the main menu to display the orthophoto (texture).
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8.) Build DEM

Procedure Description: A digital (surface) elevation model can be generated from the project model into
a desired format with an assigned coordinate system and projection.

* PhotoScan will want you to save the project at this point. File...Save as...Filename.psx.
Workflow...Build DEM...select the coordinate system of the output (defaults to the model
setup)...OK. (Note: Source data can be either Dense Cloud or Mesh. Dense cloud is used for
better accuracy.)

Warlcﬂuw] Tools  Photo H

@ AddPhotos.. mm e

Coordinate Syste
& Add Folder. pordnate System

[wGs 84 (EPSG1:4326) |
Align Photos... Parameters
Build Dense Cloud... Source data: [Dense cloud - ]
Build Mesh... Interpolation: [Enabled (default) V]
Build Texture... Point classes: All
Build Tiled Model... Region
Build DEM... [C] Setup boundaries: | -114.935695 - |-118.927917 X
Build Orthemosaic... Reset 35.175386 - | 35.18209% ¥

Resolution (m,fpix): 0.285264
Align Chunks... o

Total size (pix): 2483 ¥ 2610
Merge Chunks...

[ ok || concel

Batch Process...

* After the DEM is generated it can be displayedin the Ortho Display by double clicking the layer
in the Workspace Panel under the ‘Chunk’.

[osel | orte@ |

File Edit View Workflow Tools Photo Help Cust]

e« [eASRE S0
Workspace

BEEBELE 9O X

%8 Workspace (1 chunks, 24 cameras)
4 D Chunk 1 (24 cameras, 63,061 points) [R]
[ Cameras (24/24 aligned) 716 m
88 Tie Points (63,061 points) l
£ Dense Cloud (2,305,579 points, Low quality)

Smaa s oo

S DEM (24832611, 28.5 cm/pin)

711m

706 m

150 m
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9.) Build Orthomosaic

Procedure Description: A digital orthomosaiccan be generated from the modelinto adesired format with
an assigned coordinate system and projection.

*  Workflow...Build Orthomosaic...OK
(Note: Reprojecting the image can be done at this point or during the export)

—_——— E Build Ortthosaic“ | 23
Workflow | Tools Photo H
Projection
@ Add Photos... Type: () Planar @) Geographic
@ Add Folder... (wes 84 (EPSG::4325) -]
Align Photos...
Build Dense Cloud...
Parameters
Build Mesh... Surface: [Mesh V]
E-Lllld TEH.'tLI re... Blending mode: [Mosaic (default) V]

[ Enable color correction

Build Tiled Model...

@) Pixel size (%): 3.85773e-07 X
Build DEM... 3.16738e-07 ¥
Build Orthormaosaic... () Max. dimension {pix): 4096
Region
Allgn Chunks... [ Setup boundaries: = X
Merge Chunks... - ¥
Total size {pix): x
Batch Process...

* After the Orthomosaic is generated it can be displayed in the Ortho Display by double clicking
the layer in the Workspace Panel under the ‘Chunk’.

Workspace F X

BEkE 99X

PEB Workspace (1 chunks, 24 cameras)
4 [ ] Chunk 1 (24 cameras, 52,950 points) [R]
[» Cameras (24/24 aligned)
g4 Tie Points (52,950 points)
£ Dense Cloud (2,305,402 points, Low quality)
4 30 Model (449,672 faces)

% DEM (24352534, 28.5 cm/pi ‘
Orthomesaic (12832:14024, 3.56 cm/pix)
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10.) Exporting Products

Procedure Description: The various products generated through the modeling process can all be exported
into standard formats foruse in display or GIS data layers.

* From the Main Menu Select File...Export (Points, Model, Orthomosaic or DEM). Another option is
to export by right clicking on the layer under the ‘Chunk’ in the Workspace Panel.

IE Aurora PS Project,psx* _:gﬂisoftfh‘m&z!
Edit View Workflow Tools Photo
[ New Ctrl+N
Open... Ctrl+0
Append...
El save Ctrl+S
Save As...
Export Points...
Export Model...

Export Tiled Model...
Export Orthomosaic
Export DEM
enerate Report...
Upload Model..
Upload Orthomeosaic...

1 Aurora PS Project.psx

2 Aurora PS Project.psx

3 bishops_cap_2.psz

4 chunkl_2 3 4 13 v2_gradsel.psz
5 testl.psx

Exit

Model

Generate Contours...

Export Orthophotos...

Workspace g X
o ® M b ) X
TH Workspace (1 chunks, 24 cameras)
4 Chunk 1 (24 cameras, 63,061 points) [R]
» 5 Cameras (24/24 aligned)
88 Tie Points (63,061 points)
2 Dense Cloud (2,305,579 points, Low guality)
-i) 30 Model (447,907 faces)
% DEM (2483:2611, 28.5 em/pix)
& i '
5 Bithomasaiefi2Ehial ¥ Remove Orthomosaic
Update Orthomosaic
Reset Orthomosaic
Export Orthomaosaic > Export JPEG/TIFF/PNG...

Export Google KMZ...
Export Google Map Tiles...
Export MBTiles...

Expert Werld Wind Tiles...

* Exported layers can then be usedin standard GIS software (i.e.. Global Mapper below)

Orthophoto mosaic

Digital Elevation Model

DEM with Contours
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11.) Reports

Procedure Description: Generation of camera calibration and photogrammetric reports.

* From the Main Menu Select Tools ... Camera Calibration ... Right Click for a Distortion Plot of the
camera after the adjustment.

. Elel = ]
B Camera Calibration s & & = - -
1LCE-5100 20 mm) Camera type: Frame Bl
24 images, 6000x4000 pix Pixe! size mm): 0.004 x 0.004
L
Focal length (mm): 20
Adjusted | GPS/INS Offset
H Distortion Plot £ | =]
f 518177
Distortion | Resduals | Correlation
oG | -22.2296 b1 -0.822603
cy: -5.47998 b2 -3.31422
x10000 —
ki -0.160684 PL  -7.40064e-07
k2: 0.173075 P2 5.12362e-06
K3 -0.04344964 p3: 211527
x1000 -
k4 0.0140884 p4  18.4861
- 8 Cameralsbel  Resolution Comeramodel  Focallength  Date & time E
- - oo %] DsCo3361_.. 6000x4000 ILCE-5100 2
[5] pscozez_.. 6000x4000 ILCE-5100 2
=] DsCo3363_.. 6000x4000 1LCE-5100 2
=] pscosses_.. 6000x4000 1LCE-5100 2 3
[5] psco336s_.. 6000x4000 ILCE-5100 2
x10 - [5] Dsco3366_.. 6000x4000 1LCE-5100 2
. %] pscosser_.. 6000x4000 1LCE-5100 2
W %] pscozes_.. 6000x4000 ILCE-5100 2 —
[5] DsCo3389_.. 6000x4000 1LCE-5100 2
S IE] DSCo2a00_.. 60004000 1LCE-5100 2
543 pix B (] DSC03391_... 6000x4000 ILCE-5100 by
* [E] DsCo3392_.. 6000x4000 1LCE-5100 2
=] DSC03393... 6000x4000 1LCE-5100 2
5] pscosos_.. 6000x4000 1LCE-5100 2 >

* From the Main Menu Select File ... Generate Report ... OK ... filename.pdf

Agisoft PhotoScan
e

Camera Calibration

Camera Locations

Digital Elevation Model

Processing Parameters
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