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A. INTRODUCTION AND OVERVIEW

PTGui (www.ptgui.com) is an affordable commercial stitching tool for creating panorama images of
large scenes taken with a camera on a tripod. In this application it has to deal with camera rotation
and distortions caused by lens systems.

However, with the appropriate settings and handling as described in this quick guide it is also a great
tool for creating mosaic images of microscopic anatomical samples. Usually, the entire process is
done fully automatic, and batch processing of created project files is available to enhance efficiency.
Problematic samples can be manually edited if needed.

A great advantage of PTGui is the correction of distortions caused by some microscope and camera
lenses (plan-type objectives are distortion-free!). Accordingly, one micrometer in the center of the
mosaic image will be represented by the same number of pixels at the edges of the mosaic image.
This is particularly valuable to avoid biases in quantitative image analysis.

| find PTGui very efficient and reliable compared to other stitching software | have evaluated, also for

large mosaic images (composed of >100 individual images) A very similar tool in terms of efficiency,
reliability and quality of output is Autopano (www.kolor.com). Please also note that using a slide

scanner is nowadays the best choice, if available, because it directly and extremely fast produces an
image of the entire anatomical sample in a very high quality.

B. TAKING MICROSCOPIC IMAGES

e Make sure individual images overlap by at least 15-25% in angiosperm and 30% in conifer samples
e Avoid rotation of the sample while shifting it on the light or object table. Use a X/Y-stage!

e Keep all microscope and camera settings constant for all your project.
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C. INSTALLING PTGuI

1. Download full [licensed] version from: www.ptgui.com/download.html.

2. Run PTGui installer

3. Launch PTGui; you will be asked to provide the license information to activate the full version; exit
PTGui when finished.

4. Recommended: download Smartblend-plugin ! from: www.ptgui.com/plugins.html.

5. Recommended: unzip the Smartblend-plugin folder and move it inside the PTGui program folder.

6. You may want to create a desktop shortcut for PTGui and for the batch stitcher (RunStitcher. exe

within PTGui program folder).

D. INITIAL SETUP

— Navigate to Tools > Options

) Untitled - PTGui Pro registered to Loic Schneider ‘ ‘ [E=E RN
File Edit View Images Mask Control P [Taols] Project Melp
0 -] '%\ E el ‘ iﬁ W Options... Ctrl+P
Project Assistant | Source Images | Lens Settings | P Publish te Website... Cirl+Alt+W | Control Points | Optimizer | Exposure / HDR | Project Settmgsl Prevlewl Create Panoramal
- Convert to QTVR / Cubic... Ctrl+Shift+Q
e
Fraste 2 DhilnGnhara

Folders & Files tab:

Standard folder for templates: define a folder of choice

Temporary folders: create one to several temporary folders that reside in a partition with plenty of
free disk space and PTGui can use for memory-intense processes. Check this (these) folder(s) as
preferred.

™ Untitled - PTGui Pro registered to Loic Schneider =@ = |

File Edit View Images Mask Control Points Tools Project Help

D RE|le~iflaq és B2V 3@
Project Assistant | Source Images | Lens Settings| Panorama Settings| Crop | Mask [ Image Parameters| Control Points | Optimizer | Exposure / HDR | Project Settings | Preview| Create Panorama|
=
2 Align images.- | cControl Boint Generator | PancrsmaEditor | PanoramasTools | Plugins | Advanced |
General EXIF Folders & Files ‘ Viewers | Control Point Editor ‘
reate panorama..

Default Folders

Wnr templates:

Ch\Users\vonAnd AppData'Roaming\PTGui\ Templatesh.
Menu File | Apply Template | Dtner opens: | Templates folder -

Default folder for Batch Lists:

CAUsers\vanAnd AppData\Roaming\PTGui\Batch Lists\

Temporary Folders

Select one or more folders (on different drives) where PTGui may store temporary files:

RO
Browse.. [Tl preferred II

DA\Temp

ChATemp

b Snartblend evens out slight illumination heterogeneities between the stitched images; it also deals with slight parallax-issues

when moving the sample around (parallax: shift of an object against the background that is caused by a change in the

observer's position).
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Plugins tab:

Recommended: Smartblend: browse to the folder containing smartblend. exe and select it.

i
8 Untitled - PTGui Pro registered to Loic Schneider [=/@] = |

File Edit View Images Mask Control Points Tools Project Help

DA e~iTQA8 e BE Q13 @

Project Assistant | Source Images | Lens Settings| Panorama Settings| Crop | Mask | Image Parameters| Control Points | Optimizer| Exposure / HDR | Project Settings | Preview| Create Panorama|

2. Align images... | [ Geneml | Folders &Files |  Viewers | Control Point Editor |
Control Paint Editor | Tools | Plugins | Advanced |

Enblend application:

Browse...

Command line parameters:

Smartpl

Smartblend application:

C:\Program Files (:raﬁ)\PTGuw\SmmblandJ,z,S\sw Browse...
M

DCRaw

Location of the DCRaw executable (used for loading RAW files):

E. PREPARING AND EXECUTING STITCHING PROJECTS

1. Launch PTGui

2. Onfirst run only: push the Advanced-button to show full program menu

‘
= e o e e [

File Edit View Images Mask Control Points Tools Project Help

EEE IR R R

Project Assistant /—\
[ 2 Algnimages.. |

[ 3. create panorama... |

3. Load all images of the first stitching project (1. Load images... in Project Assistant tab)

B Untitled - PTGUi Pro registered to Loic 5‘""_E|§lg

File Edit View Images Mask Control Points Tools Project Help

DR BE|[eaifaqed Bme s

gsl LensSe'mn¢| FanulamaSettmgsl Crop |M$k | Image | CumlaIPolmsl Optlmrzell Exposure / HDR PlojectSe'(tmgsl Flwnewl Create Fanulama‘

3. Create panorama...

4. On first run only: Camera / lens data (EXIF)-window pops up; push Cancel 2

— Option Automatic (use EXIF data from camera, if available) should be unchecked!

2 The optics used in the microscope setup differs from the EXIF data (EXchangeable Image Format — extension containing the

camera settings that were used to take the picture); it is misleading PTGui.

v3.0 — 21 February 2017

4/14



Stitching distortion-free mosaic images for QWA using PTGui

G. von Arx

5. On first run only: Set Focal length to a large number such as “10,000” to “200,000” and Focal

length multiplier to “1” ?

T s ==

File Edit View Images Mask Control Points Tools Project Help

D> B|e~iflat e B@E O

Project Assistant | Source Images | Lens Settings| Panorama Scttings| Crop | Mask | Image Parameters| Control Points | Optimizer| Exposure / HDR | Project Settings | Preview| Create Panorama|

s ]

mn

72 lens parsmeters

[] Automatic (use EXIF data from camera, if available)

Lens type: Rectilinear (normal lens] =

Focal length: | AT mm Focal length multiplier: 1

6. Create a preview of the stitched image (2. Align images...)

[s[@] = ]

File Edit View Imsges Mask [ Mode Edit Projection Tools Help )

DEPE e~ %

Project Assistant | Source Images| L

E4++n(Efo A @aywmw e -eo

w0+

Edit Panorama |

iew | Create Panoramal

Camera / lens parameters
Automatic (use EXIF da

Focal length:  1e+005

Lens type:

Projection settings =>
0

0.057° x0.057° Rectilinear - Move panorama with left mouse button, rotate with right button

;
ccom ]

Q¢

— See G. CORRECTING REGISTRATION ERRORS for trouble-shooting unsuccessful registration

B Untitled * - PTGui Pro registered to Loic Schneider

[=@] = ]

File Edit View Images Mask Control Points Tools Project Help

DR E|e~fTAaq &9 B\ @

Pf&ﬂECtASS\StEﬂtl Source lmagsl Lens Settmgsl Panorama Settmgsl Crop | Mask I Image Palameursl ContloiPmmsl Dptlmlzell Expasule{HDRI Project Settings | Flevlewl Create Panalamal

PTGui Pro has analyzed your images but was not able te match all of them. You will need to
add a few control points before the panorama can be stitched. These control peints tell PTGui
Pro which parts of which images should overlap.

The Control Point Assistant gives detailed information abeut which images require additional
control points.

.

Camera / lens parameters

Would you like to add control points now?
Automatic (use EXIF data from camera, if availa

Lenstype:  |Rectilinear (normal lens) =

Focal length:  1.04e+005 mm Focal leng

Do not ask this again

2. Align images...

PTGuiwas unableto detect control points for some of the images, therefore you need to add a few control points by hand, Seethe Control Point Assistantfor details,

| 3.Create panorama... |

8 PTGui assumes that all images are taken from a fixed position and images were taken by rotating the camera relative to the
captured object (e.g. as when using a tripod).. In the case of microscopic images, the sample is shifted under the microscope
for each image, i.e. the camera is always perpendicular to the sample (“orthographic projection”). By setting the focal length to
a large value, the rotation assumed by PTGui is reduced to <1°, which virtually eliminates any spatial contraction by PTGui,

resulting in a ‘flat stitch’. See also: www.ptgui.com/support.html#5 5
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7. Gotothe Optimizer tab and select Simple mode
a) On first run only: Deselect Optimize lens field of view
b) On first run only: Minimize lens distortion: select Heavy + lens shift
¢) Push Run Optimizer
d) The Optimizer Results window pops up; hopefully it states a very good statistics; push 0K

8 Uniitled * - PTGui Pro registered to Loic Schneider [=[@] = ]

File Edit View Images Mask Control Points Tools Project Help

D E|eaifAaq edBEC O
Project Assistant | Source Images| Lens Seitings | Panorame Settings| Crop | Mask | Image | Cantrol Paints| Optimizer | Expasure / HDR | Project Settings | Preview| Create Panoramal
[Opﬁmizer Results A M]
The optimizer has optimized your panorama and returnedthe
following results:

Anchorimage

The Optimizer will adjust the image and lens parameters until the contrel points match as closely as possible.

Average control point distance: 0726924
Minimum control peint distance: 0.024670
Maximum control point distance: 1.879195

q

Optimize lens Field of View: []

e —_
‘ Heavy + lens shift = ’ (measured in source image pixels)

Press the Run Optimizer button below to start the optimizer. “ ‘ Mt rasoet.

FoV=0.019832, a=-0.001607, b=0.020105, c=-0.007208
d=-13.991067, e=-2.504083

Minimize lens distortion:

Do you want to accept the changes made by the optimizer?
Run imizer
__ RumOptimizer _| —

8. Recommended: improve the quality of the stitched mosaic image:
a) In main menu, navigate to Control Points >Delete Worst Control Points
b) A process summary window pops up; push OK.
¢) The Optimizer Results window pops up; hopefully it states a very good statistics; push 0K
d) Optional: Open the Control Point Table (Tools > Control Point Table) and delete Outliers if
any (Distance much above other control point pairs); push Run Optimizer
e) Cycle through a)-d) until you get satisfying statistics (e.g. Average: <0.8, Maximum: <2.0)

B Untitled * - PTGui Pro registered to Loic Schneider oo =0

File Edit View Images Mask [Control Points| Tools Project Help

] ‘?) 3& E w5 ‘ v AutoJump
v Link Scrollbars Ctrl+L
‘ PlcuectAssistantl ﬁoulcalmagal 7| Auto Add antm\l’omisl Upt”'mZEflExposulaf HDR | Plo)ectSettmgsl Plgvnawl Create Pancrama
ute
The Optimizer will adjust the image| oo D
ute Contra: -+
¥ Show Mask Ctrl+M
Generate Control Points Ctrl+Alt+G
Anchor image: Imag Generate Control Points for selected images Ctrl+Shift+G
Optimize lens Field of View: [ 5 T3
Delete Worst Control Points Ctrl+Shift+W
Minimize lens distortion: Heav, T —

Press the Run Optimizer button below to start the optimizer.

B Untitled * - PTGui Pro registered to Loic Schneider [=[@] = ]

File Edit View Images Mask Control Points Tools Project Help
D2 E e 768 & BE 7 3@

‘ Plo;e:tAsslstantl §oulce]ma95| LensSettmgsl EanolamaSettmgsI Crop | Mask | Image Palameﬁersl Control Points| Optimizer| Exposure / HDR PlojectSemngsl Plgvlewl Create

The Optimizer will adjust the image and lens parameters until the control points match as closely as possible.

Anchor image:

Optimize lens Field of View: [] Thewarst15 control paint(s) (of 509 total control paints) will be deleted. Would you liketo
proceed and reoptimize the project?

Minimize lens distertion: Heavy + lens shift

Press the Run Optimizer button below to start the optimizer.

[~ Run Ootimizer |
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B Untitled * - PTGui Prao registered to Loic Schneider [=/@] = |

File Edit View Images Mask Control Points Tools Project Help

D2 B e (768 & BE ¢ 13 @

‘ Plu;e:tAsslstantl §oulcelmags| LensSettmgsl Eal\ulamasmmgsl Crop | Mask | Image Palametelsl CQI\HO|FDII1\'S‘ OPtimiZEfl Exposure / HDR Plojedsmmgsl Plgvlewl Cregte

The Optimizer will adjust the image and lens parameters until the cfopﬁm;ze, M,ﬁ‘-

The optimizer has optimized your panorama and returned the

following results:

Anchor image: Average control point distance: 0.712005
Minimum control point distance: 0.008689

Optimize lens Field of View: [7] Mazximum control point distance: 1.849485

Minimize lens distortion: | Heavy + lens shift ~ (measured in source image pixels)

Press the Run Optimizer button below te start the optimizer. ‘| | Thisisvery good.

FoV=0.019832, a=-0.001470, b=0.019684, c=-0.006830
d=-14 988104, e=-1.796843

Do you want te accept the changes made by the optimizer?
Optm

9. Optional: If you still are not satisfied with the results, follow the instructions in “G. CORRECTING
REGISTRATION ERRORS".

10. Optional: crop/trim and rotate the mosaic image
a) Select or open (CTRL + E) the Panorama Editor window
b) Drag vertical and horizontal image edges with left mouse button; yellow lines show the applied
trimming
¢) Hold down the right mouse button to rotate image

Fremee T e

Mode Edit Projection Tools Help tion Tools Help
R e+ E+es(@o Qe am e o ||[E-44 (@00 - |Q | mi:
Edit Panorama |

Projection settings > >
1]

0.057° % 0.057° Rectilinear - Move panarama with left mouse button, rotate with right button Il ear - Move panorama with Ieft mouse button, rotate with right button

%~ In linear anatomical samples (e.g. from an increment cores) you may want to rotate the image until
the ring borders are aligned horizontally

11. Go to the Create Panorama tab
a) Push Set optimum size button to obtain mosaic image with same resolution/detail.
b) On first run only: Choose an appropriate File Format and compression option in Settings
(100% for JPG)
¢) On first run only: Blend using > Smartblend plugin
d) On first run only: Output file > Use default
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/B Untitled = - PTGui Pro registered to Laic Schne_

File Edit View Images Mask Control Points Tools Project Help

==

D2 RA|leaiTlaq 63| BZ Q13| @

roject istant | Source Images| Lens Setting Panorama Setting 10| Image Parameters ontrol Points timizer osure roject Setting review | reate Fanorama
Project Ass| Source Images | Lens Settings| P Settings| Crop | Mask | Image P Control Points | Optimizer | Exposure / HDR | Project Settings | Preview CreateP

The stitcher will now build the pancrama for you. PTGui can create a layered pancrama (where each source image is converted into a separate layer in the output file), or blend the result into a single

image.
Width: pivels Link width and height

Height: 5930 pixel Set optimum size Metadata...
File format: ‘quality: 100%
Layers: Blended panorama only v

Output file: DA\_PTGUI Demonstration\DSCN3257 Panorama,jpg

Create Panorama | | Save and send to Batch Stitcher | Stitching s doneon the CPU. seifings...

Advanced

Include images:

Remove excluded images

stcchusingCTPTGu | ) Restore defaults

o Smartblend plugin =)

Lanczos2 (Sinclb) hd

Blend usin

Interpolator:

%~ The maximum image dimension for JPG output is 25,000 pixels in any direction. Other file formats
(e.g. TIFF) support larger mosaic images. For ROXAS analysis, the input image should not be
larger than 32,768 pixels (corresponding to integer data type) in any dimension. Consider to create
overlapping mosaic images to keep final image size within manageable limits.

12. On first run only: In main menu select File > Make Default
— Most settings will be automatically applied to future projects as default values, i.e. the steps

introduced by ‘On first run only’ are no more required.

13. Optional (only apply if using distortion-free plan-type lenses!): remove residual tiny distortion (cf.
step 5) by resetting in the Lens Settings tab the “a”, “b”, “c”, “d” and “e” to “0".

— When asked, do not optimize the control points again!

File Edit View Images Mask Control Points Tools Project Help

D R|eviTAQ e BEVBO

Project Assistant | Source Images| Lens Settings | Panorama Settings| Crop [ Mask [ Image Paramete

Enter the parameters of your lens. PTGui cnly needs the lens type and focal length; the other parameters wi
select 'rectilinear’,

Rectilinear (normal lens)

Lens type:
Focal length: 1.04e+005 mm Focal length multiplier 1 X
Horizontal Field of View: 001983 ®(actual) theoretical: ® (as found in EXIF)

Advanced
Image shift: Image shear:

hor. (d):

Bffection parameters:

hor.(gh O

123 pixe

000177

-0.003635 vert(eh 0105 pixels ) vert (t): 0

0003202

Use individual e

Lens | Shift ‘ Shear | Crop |L

Tmage 0 ] ] [EE
Imagel [} ] [ ]
e ———— = = =

14. a) To stitch the image now:

File Edit View Images Mask ControlPoints Teels Project Help
DerEexiTaAf e BT O

Project Assistant | Sourcelmages| Lens Settings| Panorama Settings| Crop | Mesk | Image Paremet

Enter the parameters of your lens. PTGUi only needs the lens type and focal length; the other parameters
select ‘rectilinear'.

Lens type: Rectilinear (normal lens)

Focal length: 1.04e+005 mm  Focal length multiplier 1 x

Horizontal Field of View:  0.01983 “ (actual) theoretical: “ (as found in EXIF)

Advanced

Eellon parameters:  Image shift: Image shear:

her. (d): piny  hor.(gh 0

vert (t): q

vert(g 0 pixels

Use individUrpm

Lens | Shift | Shear | Crop
Image( ] [] [m] a
Image1 | [ =] ] a |

= = = =

]

Go to the Create Panorama tab and push Create Panorama-button
b) To stitch the image later, together with other projects (more efficient! cf. G.BATCH STITCHING

MULTIPLE MOSAIC IMAGES):

In main menu select File > Save; name the project

%~ Saving the project even if stitched immediately (option (a)) is recommended because it allows later

to check and reproduce the stitching settings
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F. BATCH STITCHING MULTIPLE MOSAIC IMAGES

1. Launch batch stitcher (RunStitcher. exe) or navigate in PTGui menu bar to Tools > Batch Stitcher

8 test - PTGui Pro registered to Loic Schneider {50 o |
File Edit View Images Mask Control Points Project Help
0@ B e =~ | it | Q @  Options.. Ctrl+P
Project Assistant | Saurce Images| Lens Settings | P, Publish to Website... CtrleAlteW | Control Points| Optimizer | Exposure / HDR | Project Settings | Preview| Create Panorzma
The stitcher will now build the panorama for you, PT Convert to QTVR / Cubic... Ctrl+Shift+Q  |age is converted into a separate layer in the output file), or blend the result into a single
image. Create a PhiloSphere...
Width: 5671 pivels  [7]Link Tone Map HOR Image... -
Height: 5029 pixels [ Set o EEnioide '
File format: PEG (ipg) = Main Window Ctrl+F

Panorama Editor Ctrl+E

Layers: Blended panorama only ¥ Detail Viewer Ctrl+Shift+D
Output file: Ci\UserstwanAnd\Desktoplte: Control Point Table Ctrl+B ] Use default b

Control Point Assistant Ctrl+Shift+A =
v L
Create Panorama | [ Save and send to Batch Stil s o
A ¢ Batch Stitcher Ctrl+5Shift+B
Advanced Eliay o =]
Include images: Stitch using: FTGIJ PTGui Viewer Alt+Shift+V

T T T

[ T2l lendusing: [Smartbiend piagin ~
Remove excluded images | Interpolator: | Lanczos2 (Sincl6) =

Launch the Batch Stitcher

2. Add all projects (*. pts) you want to stitch; batch stitching initiates automatically

B (1) PTGui Batch QL.

File Edit Process Tools Help

RRIBHR|>E I|@

Ch\Users\vonard,Deskiop\PTGui_Example_Manual.pts
-_

Stitching panorama...

¥~ Don't stitch images if you intend to work on your computer at the same time, since stitching uses
ample system resources!

&~ Stitched images are saved under the project name into the folder that contains the project
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G. CORRECTING REGISTRATION ERRORS

Option 1: manually position orphaned images:

1. Inthe Panorama Editor window, select Mode > Edit individual images

.
P e T

Mod: it Projection Tools Help Mede Edit Projection Tools Help
(®Y)+ @E++wE00 Qe ma@m SF+ | E-+=>([00 - Qe o
o™ T:a]sfafslefs]afol] _ ITIJ)IZIEUISIBI?I%I?\

0.0199° x 0.084° Rectilinear - Move image with left mouse button, rotate with right button 0.0199° % 0.084° Rectilinear - Move image with left mouse button, rotate with right button

2. Drag orphaned images to appropriate/corrected locations.

3. Inthe PTGui menu bar push Control Points > Generate Control Points for all images

4. Follow steps 7-14 in E. PREPARING AND EXECUTING STITCHING PROJECTS

Option 2: retry image alignment with changed field of view settings

1. Inthe Project Assistant tab, Change the Focal length value to a smaller number (e.g. “1,000",
“5,000"; see step 5 in E. PREPARING AND EXECUTING STITCHING PROJECTS).

B Untitled * - PTGui Pro registered to Loic Schneider

File Edit View Images Mask ControlPoints Tools Project Help

D2 E|e~ifAQ €3 |BE Q18O

Project Assistant | Sourcelmages| Lens Settings| Panorama Scttings| Crop | Mask | Image Paremeters | Control Points| Optimizer | Exposure / HOR | Project Settings | Preview | Create Panorama]|

Camera / lens parameters

Automatic (use EXIF data from camera, if available)

Lens type;

Focal length: mm__)Focal length multiplier 1 X

2. Align images...

2. Follow steps 6-14 in E. PREPARING AND EXECUTING STITCHING PROJECTS
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Option 3: manually add control points

If PTGui was unable to find control points for all images, you may try to add them manually

& Untitled * - PTGui Pro registered to Loic Schneider =

File Edit View Images Mask Control Points Tools Project Help
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Project Assistant | Source Images | Lens Settings | Panorama Settings| Crop [ Mask | Image Parameters| Control Points| Optimizer| Exposure / HDR | Project Settings | Breview | Create Panoramal

T e——— =

PTGui Pro has analyzed your images but was net able to match all ef them. You will need to
add a few control points beforethe panorama can bestitched. These control points tell PTGui
Pro which parts of which images should overlap. Il

The Contral Point Assistant gives detailed information about which images require additional

d control points.

Camera / lens parameters
Would youlike to add cantrol points now?
[] Automatic {use EXIF data from camera, if availall|
[] Do not ask this again

Lens type: Re ear (normal lens) -

Focal length:  1.04e+005 mm  Focal leng])|

2. Align images...

PTGuiwas unableto detect control points for some of the images, therefore you need to add a few contral points by hand. See the Control Point Assistantfor details.

blodimage.

In the example below images 0 and 9 are orphaned, while there are two clusters. Let’s try to connect

the clusters by linking image 4 and 5.

/B Untitled = - PTGui Pro registered to Loic Schneider =

=l
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File Edit View Images Mask Control Points Tools Project Help

NE>B|le~ifaq €» BE s

‘ Proje:tAsslstantl SourcEImagEsl Lens Sattmgsl Panocrama Settlngsl Crop IMask | Image Parametersl Control POiﬂtS‘ Optlmlzerl Exposure / HDR | Project Settlngsl Prevlawl Create Panorama

points on both images.

{ = control Points =
= )
YO @

Control Point Table = Control Point Assistant

Orphaned images

Images0and? do not have any control puintsyet‘>

Clusters

0 1 2 3 4 5 6 7

Inthefollowing groups, images are linked by control points within each
group, butthereare no control pointsthat link between animagein one
group and animagein another group. Please add some control paints

<
9 E c Zoom: ' b each group:
L Ot | B

Auto || Link || Contr. | Mask

T project should be linked by control points, either
directly, orindirectly (through control points linking between other images).

[ 2°]

Jump Your panorama is not ready to bestitched yet. To solve this problem, gota

the Control Pointstaband add the necessary control points.

Provide control points (matching points on twe overlapping pictures). As a rule of thumb, provide at least three control points for each pair of overlapping images. It's easy: simply click on matching

1. Selectimages 4 and 5 in the numbered tab and adjust the zoom level see a bit more detail

] \
B United * - PTcut o egistered 1o Love Schmeider L L. 9 N o

File Edit View Images Mask Control Points Tools Project Help

DR E| e~ Q& &3 BHE Q1@

Project Assistant | SourceImages| Lens Settings| Panorama Scttings| Crop | Mask [ Image Parameters| Centrol Points| Qptimizer | Exposure / HDR | Project Seitings | Preview| Create Panorama

<
CP type: Index > Left coord Right coord Type Distance

=12zl)E
Jump || Auto || Link || Contr. || Mask

Provide control paints (matching points on two overlapping pictures). As a rule of thumb, provide at least three control points for each pair of overlapping images. It's easy: simply click on matching
points on both images.
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Stitching distortion-free mosaic images for QWA using PTGui G. von Arx

2. Position the images to see the overlapping regions (common structures). Then click on a
conspicuous point in the left hand image and on the corresponding point in the right hand image.

— Use the arrow keys for fine tuning
— Try to well distributed the control points over the overlapping images

— After adding two pairs of control points, the Auto Add feature will suggest the matching second
point of a new pair of control points.

— Read in the PTGui help files for more detailed information about manually adding control points

3. After adding at least 3 pairs of control points, navigate to main menu Control Points > Generate
Control Points for image 4 and 5 to automatically add additional control points based on your
manual selection.
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Generate control points for selected images
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Provide control peints (matching peints on two overlapping pictures). As a rule of thumb, provide at least three control peints for each pair of overlapping images. It's easy: simply click on matching
points on both images.
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4. Repeat steps 1-3 for all unconnected images and image clusters.

5. Follow steps 7-14 in E. PREPARING AND EXECUTING STITCHING PROJECTS
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H. ELIMINATING DISTORTIONS IN SINGLE IMAGES

The following trick removes distortions from single images.

Note: You must have processed multi-image projects before applying the following procedure! In
addition, the procedure has to be repeated for each optical setup.

1% time:

1. Open a project with multiple images

2. Gotothe Lens Settings tab and jot down the values in Lens correction parameters for a-c.

3. In main menu select File > New

4. Load the image of a single-image sample 2x (1. Load images...)

5. Gotothe Lens Settings tab and paste the values for a-c. Set d and e to 0

6. Gotothe Create Panorama tab and push Set optimum size button

7. Inmain menu select File > Save; hame the project

8. Optional: you may stitch the image now

9. Navigate to the project file and copy it to your standard folder for templates (cf. D. INITIAL SETUP)

=
o

. Rename the copy of the project file that from now on will serve as a template for stitching single
images into something sensible, e.g. “Stitch_1_image.pts”

2"! and consecutive times:
1. Load the image of a single-image sample 2x (1. Load images...)
2. GotoFile>Apply Template and choose the previously created template (e.g. “Stitch_1_image)

3. Save the project or perform an instant stitching

|. DETERMINING THE SPATIAL RESOLUTION

For quantitative image analysis the spatial scale (pixels/unit) must be determined. While professional
microscope-camera systems usually provide this information, there are two approaches for low-budget
systems. Although approach 2 is more laborious, it will be more accurate and efficient in most cases.

Approach 1: Spatial reference in each (mosaic) image
1. Capture images of your sample with the desired zoom factor
2. Create the mosaic image (— distortions removed)

3. Measure the extension (in pixels) of the spatial reference with a line measuring tool (e.g., using
Image]) and calculate the pixels/unit conversion

Approach 2: Using focal length of camera and stage micrometer

1. Capture two images of stage micrometer (microscope slide with a scale etched on the surface),
one with the lowest and one the highest camera zoom level
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2. Stitch each of the single images to remove distortions (cf. H. ELIMINATING DISTORTIONS IN SINGLE
IMAGES)

3. For each image, measure the distance (in pixels) of two distant divisions on the stage micrometer
with a line measuring tool (e.g., using Image]).

4. For each image, divide the measured line length (in pixels) by the actual length (in the dimension
of choice, e.g. microns) — pixel/unit

5. Repeat steps 3-4 at least 10x to get a robust statistical mean

6. For each image, get the focal length (a measure for the zoom level) from the EXIF file
(EXchangeable Image Format — extension holding the camera settings that were used to take the
picture; accessible by, e.g. [rfanView)

7. Use linear interpolation to calculate the pixel/unit-conversion for each intermediate focal length
(zoom level).

J. IMAGE CROPPING

You may want to crop the output images. | recommend using [rfanView (www.irfanview.com),
because it can handle very large images and will not compress the cropped image (alternatively:
Photoshop, Image], Image Pro Plus, etc.).

In IrfanView:
Make sure the plugins package is installed, then:

a) With left mouse, select crop area
b) Options > JPG Lossless Crop... (Plugln)

¥~ Re-opening and overwriting the cropped image file (File > Save as...) will make the image much
smaller without losing any information. It seems that the stitched images still contain the
information from overlapping planes of the individual images.

K. FINDING HELP

Check the help files and user-group (http://tech.groups.yahoo.com/group/PanoToolsNG) or the
support/faq site (www.ptgui.com/support.html) for specific questions.

PTGui has a steep learning curve!
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