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rule of thumb
garbage in, garbage out



What you will need

digital camera
any camera minimum 5mp sensor

object or building to capture

agisoft photoscan

What you need know

working knowledge of your camera

object or building to capture

basics of 3d terms
xyz, point cloud, mesh, obj,,,
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First of all
Familiarize yourself with the camera.

Important, if you don’t know how to use your camera, take time to learn the basics of how to handle
and where the controls are.

Make sure you know how to adjust the exporsure or to use exposure compensation so you can make
correctly exposed photo.

Correct exposure is a factor, or at least close to the correct exposure.
If you have too dark/bright image, capture those frames again with correction applied.

Lens focal length
Lens focal length should be adequate to cover the given object/buidling. Avoid super wide or super
telephoto lens unless your capture is from an aerial drone.

Fixed focal length lens is better.
For zoom lens, set it to the proper focal length and don’t change it throughout the capture.

Sharp image is very important.

If you don’t have the sharp image, photogrammetry will not work.

If you are capturing indoor, try to use tripod.

And for small object, turntable(lazy Susan) for the object will speed up the capturing process. Mark
the turntable so you can turn same amount for the each capture.

Sensor size/Image size

If you have a camera that is less then 5 years old, this shouldnt be much of a factor.
5MP sensor size and above is good.

If you have DSLR/mirrorless, make sure you set to proper size setting.

AL only @ only

Image quality Standard Image quality Standard
Jeq ) Je q )

This is from Canon
DSLR manual that

m vEm SEm 0 vED sem shows many different
size of capture. Find
the correct setting for
your own needs and
subject matter. Too
big/too small is not

ML SOM B5E3-5791 | 73%) SOM BERRS5T9) | 185)

AL AL AV a1 A2 A WPEG — ML AL AM1 AM1 A2 AW
2 @ * s 2 8
| SET_Lui | SET_Jui

0+ ML S (T + 4 M1 good.
Image quality Standard Image quality Standard I\/ledium quality
SOM IGIE+5792+ ML SOM EGEE-5731 | 151] SEED 1M 4310-2530+ M1 19M 76805120 | 260] jpeg will be a good
BAW —
I MG SEm M - mm ovem som start. Test to make
sure that's adequate
WPEG = AL AL AM1 SM1 42 SN2 JpEG = AL AL AN AW AND AW enough.
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Inside object

North facing window is good light source.

Place the object away from the direct sunlit window.

Soft, less contrasty light is best.

When using artificial light source, bounce it off the ceiling so light will be diffused.

Place the object on a plain background so that object can be easily separated.
Plain paper, or table cloth can be placed on top of the table then place the object.
You can cut out the sides of box that can accomodate the object to make a stage like setup.

Above set up can be achieved farily easily while inside.

Find the area inside that gets most even light without much shadow.

Then you can set up the camera on a tripod, then capture while rotating the object.
Make sure you capture the top portion of the object. Meaning you will need to adjust the
height of the camera position with minimum of two 360 degree turns.
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Outside object/building

Overcast day is best to photograph for photogrammetry.

Look for accessibility without the trees or fences, get a permission for private property.

When near the road, look out for traffic! Spotter would be ideal.

Preplan the route of your capture. So you don't have to go back and forth on same path for capture.

Also it will be much more organized when you download the picture to your computer.
Clock wise, counter clock wise, with little off path.

If you can’t go before hand, search online map for the streets and surroundings for preplan.

ﬁ Sets on the left, even
T  though it's clean and
sharp, failed to align in

R o= e 1 = e 5 ¥
endersoniid.exr  hendersoniiS.exr  hendersoniiB.exr henderson117.exr  hendersoniiB.exr hendersoni18.exr PhOtoscan hence no

usuable 3D data.
Shoot perpendicular to
the building, facade.

1enders::-n1 22.exr henders::-n‘] 23.exr henders::-n‘] 24 exr  henderson125.exr  henderson12B.exr  hendersoni27.exi
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Time-lapse Capture

You can use time-lapse capture mode as an alternative to single frame capture.
Time-lapse video should be exported frame by frame as Photoscan’s supported image files (eg. exr)

You want to have more pictures then you think you need.
Often times time-lapse would provide you more frames then you need.

Just having a huge number of pictures will not guarantee the best result.

Comments:

Output Name:

¥ Summary

Output: /Users/ds22 /Desktop/osak
108 0, fps, Alpha,
Piz compression
No Audio

Source: Sequence, moss
1080x1920 (1.0), 30 fps, Progressive, 00:0
No Audio

Effects Video Captions Publish

¥ OpenEXR Settings
Compression: Piz
Luminance/Chroma
32-bit float (not recommended)

Bypass linear conversion

¥ Image Settings

Use Maximum Render Quality Use Previews

Export as match preset. Time lapse capture export could have too many photos.

Exported image shouldn't look
like this. Since it's shot on the
phone and exported out as 16x9
format, there are blank black
areas. Images like this will fail to
align.

i
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Move around for Capture!

Capturing the object, you have to move around 360 circle so that you will have overlapping areas
within the images.

You need to capture enough images!

Don’t take pictures while standing in one place
like you would do for panorama.



For a facade, move along the facade to capture the images.

For room or space, capture around, like below illustration.
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Agisoft Photoscan

General Workflow

add photos
align photos
build point cloud

build mesh
build texture map

aRrwN =

photogrammetry

Above steps are almost always same when using PhotoScan. There will be some changes

per project, of course.

Let's start!

You should have downloaded all the pictures you captured and organized in a folder.

Launch PhotoScan. You want to save the project after each step!!!

1. Workflow> Add Photos(Folder)...

ece Tl Add Photos... Untitled
B Bl o p 5 Add Folder... o e e oo B
w Align Photos...
i@ @ X Build Dense Cloud...
. Build Mesh...

‘25 Workspace (0 chunks, 0 came

Build Texture...

Align Chunks...
Merge Chunks...

Batch Process...

[@) ) Untitled

DeE 9 WOICCBRe X g |@Eeees B

(] Workspace
L2 0 X

| @ Model |

©8 78 Workspace (0 chunks, 0 camq M <o)z =) | mdom M | © )| Qsearch

& Devices > adic.MOV B IMG_0386.JPG
P " M dorm B IMG_0387.0PG
HENEDEE IMG_0377.MOV M IMG_0388.JPG
L3 » | mMG_0380.MOV M IMG_0389.JPG
[ MG_0383.MOV M IMG_0390.JPG
|4 mG_0575. MOV M IMG_0391.JPG
B MG_0578.MOV M IMG_0392.0PG
7.10.42 PM |# MG_0581.MOV M IMG_0393.0PG
7.46.38 PM M MG_0584.MOV M IMG_0394.0PG
8.10.40 PM B MG_0587.MOV B IMG_0395.0PG
9.55.51 PM M MG_0590.MOV B IMG_0396.JPG
1.08.43 PM B IMG_0397.JPG
2.08.30 AM B IMG_0398.0PG
> B IMG_0399.JPG
fon.iff B IMG_0400.JPG
B IMG_0401.JPG
luly 8, 2016 » B IMG_0402.0PG
B IMG_0403.JPG
B IMG_0404.0PG

™ "

IMG_0405.JPG

New Folder

2\ 8 v

Cancel

Choose




2. Workflow> Align Photos...

e0ce

Untitled

De
g
>

Workspace
{2 @ X

pace (1 chunks, 186 ca
["] Chunk 1 (186 cameras)

| Add Photos...
i1 g Add Folder...

AligmPhotos...

L2 0 X
%5 Workspace (1 chunks, 186 ca
» || Chunk 1 (186 cameras)

Build Mesh...
Build Texture...

Align Chunks...
Merge Chunks...

Batch Process...

00

DeEE 92« WO BR @ X G |@E oo s . =
= Model

Build Dense Cloud...

| Untitled

KEEE e e e Bla
‘ < Model

Photos

@ @ X 2 8

i By

[
Mo e B e Be o o B

g DBE 9 OO BR e X Bi@Eeee s BlE

%5 Workspace (1 chunks, 186 ca
» [ ] Chunk 1 (186 cameras)

Select Medium or Low
to test the alignment.
Then if successful, you
can go up to High if
needed. Speed differ-
ence could be drastic
if you have large sets
of photos.

| @ Model |

eCe H Align Photos
Highest
v General _‘ High

Med |
Accuracy: !‘mw B

Lowest

Pair preselection: Saenenc B

» Advanced

oo (G

@ 9 X : 2 /548 B HE
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3. Workflow> Build Dense Cloud...

%5 Workspace (1 chunks, 186 ca
» [ ] Chunk 1 (186 cameras,

Add Photos... |

dorm.psx

Ekmld Mesh...
Build Texture...

Align Chunks...
Merge Chunks...

Batch Process...

Kl Ege ¢ o @B b
I « Model

dorm.psx

photogrammetry

=
—————————"7% Workspace (1 chunks, 186 ca
> Chunk 1 (186 cameras,

Build dense point

B He ¢ o |Bs
« Model

dorm

DEE 92« PO BRS X 08 EGe s B

%3 Workspace (1 chunks, 156%
» [] Chunk 1 (186 cameras,

@ Model

[ NON ] H Build Dense Cloud

v General
Quality: High B
v Advanced

Depth filtering: Mildk B

Reuse depth maps

conco | (K

Photos

@ Q9 X

:._AL JL;

v

I e b e

Depth Filtering to Mild for the detailed surface like in this building.



4. Workflow> Build Mesh...

DEBE 2 icolBre x4 2 BlRe ¢ o B+
DO Workspace
BE 9o X

%3 Workspace (1 chunks, 186 ca
» [ 7] Chunk 1 (186 cameras, 6

e0e H Build Mesh

v General

Surface type: Arbiikrary B

Source data: Dense cloud

Face count: High (5,857,924) B

» Advanced

Cancel

oDeHE 2« 5
De Workspace

] kspace (1 chunks, 186 ca
» || Chunk 1 (186 cameras,

® H Build Mesh
v General
Surface type: Arbitrary B
Source data: Dense cloud B
Face count: High (5,957,924) B

v Advanced
Disabled

Interpolation: nab -
rapolated

concel | (KN

006 Photos
d

COBRe® X HEEee s BE

@ Model |

ODe®E 2« &
De Workspace
B 9 e X

%5 Workspace (1 chunks, 186 ca
» [ ] Chunk 1 (186 cameras,

H Process

Generating mesh...

0% done, 00:00:27 elapsed
Overall progress:

Minimize

006 Photos
@ 9 X iZ /&4 D0 By
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5. Workflow> Buid Texture...

dorm.psx
DERE 2@yt OoldBRe: X BECOEE=s
Q6 Workspace @ Model
@ 9 X :
[ Workspace (1 chunks, 186 cameras)
» [] Chunk 1(186 cameras, 65,793 points)

eCe H Build Texture
v General
Mapping mode: Adapiive orthophol [
Blending mode: Mosaic (defaul) [

Texture size/count: 4096 x 1

v Advanced

[~ Enable color correction
Enable hole filling

concel | (RO

I E}VIE}W

G IMG_0388.JPG IMG_0389.JPG IMG_0390.JPG IMG_0391.JPG IMG_0382.JPG IMG_0383.JPG

IMG_0396.JPG IMG_0397.JPG IMG_0398.JPG IMG_0399.JPG IMG_0400.JPG IMG_0401.JPG

IMG_0394.JPG IMG_0395.JPG

6. Cleanup for export

Before you export,-
clean up and confine
the export by creating
clipping box.

Using selection tool,
select the areas that is
not needed to make
the data lean.



7. File> Export Points...

0.2 [~ Open.

mm . Append..
w

Al [l save ®S

SaveAs..  0S

23 Workspace (

» [ Chunk1

Expol't Model...
Upload Model...

[ =}

20 Workspace | @ Model |

[ ] Save As
3@ oo X

3 Workspace (1 chunks, 186 ca S ‘dorrd

» || Chunk 1 (186 cameras, 6
Tags:

Desktop

dorm.jpg
dorm.mtl
dorm.obj
DormL.pts
DormL2.pts

= exportOBJ

[ New Folder With Items

[ osaka
photoscan_1_2_en.pdf

2= photoscanWFlow

[ propo
Screen Shot...t 9.29.23 AM
Screen Shot...12.04.25 AM
Screen Shot...12.06.19 AM

Wavefront OBJ (*.obj)
Stanford PLY (*.ply)
XYZ Point Cloud (*txt)
ASPRS LAS (*las)
LAZ (*laz)

_ ASTM E57 (*e57)
| Topcon CL3 (*cl3)

Autodiesk DXF (*.dxf)
U3D (*u3d)
PD

Devices

Remote Disc

BNz

20 = @ Model

I @2 9 X
2 Workspace (1 chunks, 186 ca
» || Chunk 1 (186 cameras, 6 [ ] [ ] B Export Points - ASCII PTS

Export Parameters

Sourcnca:

Point colors Point normals

Include comment

Binary encoding Precision: |6

Split in blocks (m): 1000 x 1000

(B[]
206
DB w9 X

2 Workspace (1 chunks, 186 ca
|| Chunk 1 (186 cameras, 6

Saving point cloud...

_ N 3% done, 00:00:00 elapsed, 00:00:04 left

Overall progress:

b

@ 9 X 2 J= & B [y

5’ i
| Photos | "Consale_|

e e b e ko Bo
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8. File> Export Model...

Append...
[ save %8S
Save As... 48S

=
d
|
pa .
ur__Export Points...

Upload Model...

Workspace
@ @ X

pace (1 chunks, 186 cal
" unk 1 (186 cameras, 6

mode!

Desktop

e lcne DormL.pts
. DormL2.pts
R [1 New Folder With Items >
[ osaka >

photoscan_1_2_en.pdf

= photoscanWFlow

[ propo >
Screen Shot...t 9.29.23 AM
Screen Shot...12.04.25 AM
Screen Shot...12.06.19 AM

M wc-awk

Files of type: Wavefront OBJ (*.obj)

New Folder

Cancel Save

@ Q@ X

@ Model

e v e y~remm|

pace (1 chunks, 186 ca

-unk 1 (186 cameras,

eCe H Export Model - Wavefront OBJ

Export Parameters

Vertex colors Cameras

| Vertex normals

Exporttexture @ JPEG ( PNG [\ TIFF [ EXR

Include comment

" Use UDIM texture layout

Cancel

Workspace

@2 Q@ X

pace (1 chunks, 186 ca
funk 1 (186 cameras, 6

Saving 3D model...

-

3% done, 00:00:01 elapsed, 00:00:38 left
Overall progress: X




9. Examples of Good
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10. Examples of Bad

26 Photos
@ @ X % 8 3B O iy

IMG_0383358.jpg  IMG_0383359jpg  IMG_0383360.jog  IMG_0383361jpg  IMG_0383362jpg  IMG_0383363jpg  IMG_0383364.jpg  IMG_0383365.jpg

These images will not work!




Just having many images won't guarantee the success.
Garbage in, Garbage out.

06 Phatos

@ @ X 2 & B By
O G O E S
Workspace (6 chunks, 992 ca|

["] Chunk 1 (130 cameras)

|| Chunk 2 (110 cameras)

|| Chunk 3 (126 cameras)

|| Chunk 4 (186 cameras)

|| Chunk 5 (175 cameras)
|| chunk 6 (265 cameras, 1

You can divide up to different chunk to build up the bigger model.
Still bad photos will result in bad result. In this case, not usable at all.
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11. Quick tip

Open in New Tab 3

- Enable Cameras
1 o Disable Cameras
X Remove Cameras
Move Cameras >

Reset Camera Alignment
Align Selected Cameras

|  Estimate Image Quality...
Check Image Paths...

| 35 Filter Photos by Selection
Invert Selection

Import Masks...
Export Masks...
Invert Masks...
Reset Masks...

If you move or rename the original . Export Depth...
. . . iy View Matches...
images, then select image, right 4 LookThrough £

click to Change Path... to correct

QShowInfo
rifssaviFil

IMG_0383360jpg  [MEMTEREENTE IMG_0383362jpg  IMG_0383363jpg  IMG_0383364jpg  IMG_0:

For video instruction of this tutorial, visit https://vimeo.com/dongsoo/phgram



