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Figure 4.4: Subtracted image in Fig. 3.2 is added to Image 2 to produce stitched image
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———— Stitched Image = Subtracted Image + Trans. Image

Figure 4.5: Illustration of adding and subtracting procedure for stitching two images together.
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Obstacle from the
base image

Figure 4.6: Stitched image with obstacle contained in the base image (Image 1). A polygon area including the
obstruction is selected and the user can replace that area with part from Image 2

Figure 4.7: Final stitched image without obstacle
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5.0 CONCLUSIONS

Two new methods were developed that will enhance geometric data collection of gusset plate
connections for steel truss bridges. These include application of fisheye lenses and stitching
multiple images together to produce a single composite image. Using these methods, the
geometry of the connection plates and fasteners can be collected from the processed images. The
developed methods were illustrated with step-by-step instructions for their implementation.
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APPENDIX A:
USER’S GUIDE FOR FISHEYE IMAGES






Run “fisheye.exe”

o] x|

]

fx (fisheye) [ 1500

Default
fy (fisheye) | 1600
f (pinhole) 100
Start

Equidistant Projection 2l
Projection EquiseEid-a_ng!e Erojgctigr
Type Orthographic Projection
Stereographic Projection .
4] {»

or open Matlab. Open the directory with fisheye.m, fisheye.fig, equidistant_function.m,
equisolid_function.m, Orthographic_function.m and Stereographic_function.m; and digital
fisheye photographs in MATLAB.

) MATLAB 7.11.0 (R2010b) =gl
Fle Edit Debug Desktop Window Help

lf:[ t3 | & E‘d E o o | u @ :z‘[ | @ |CuﬂeﬂtFolder:lX:‘\Tug_rul\,[mag_ing_tuuls\,Fisheye\,Maﬂab_ﬁles b _I l:fl
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Trame = [ Name £ | value
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=] DsC_3427.9P6_2011-05-31_1....
Efj equidistant_function.m

’E} equisolid_function.m

Ej fisheye. fig

ff_} fisheye.m

&3 Orthographic_function.m

@ Stereographic_function.m

K [ — 5
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Select a file to view details
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Type “fisheye” and press enter in the Command Window to start the defishing program.
) MaTiaB 7ato(R20106) ~loix|

File Edit Debug Desktop Window Help
?.—j 5.3 | & % E Gl | h ﬁ E"} | @' |CunentFolder:lX:\Tugrul\,lmaging_mo!s\,Fisheye\'“'laﬂab_ﬁles j._l :’f;}
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|« Matiab.., '.p e %% ([l > fisheye| =] o f=| G [fDsel... ~ 2
B |Name 5 | Name £ |l|’aiue

[= DsC_3427.3rG

[=] DSC_3427.9PG_2011-05-31_ 1....
"3} equidistant_function.m

@ equisolid_function.m

ﬁ fisheye.fig

{a fisheye.m

E’_} Orthographic_function.m

’E} Stereographic_function.m

| | 2l
Command History HOa X
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Details v

Select a file to view details

k| |
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Depending on the lens and the camera, change fx(fisheye) (c,, ), fy(fisheye) (c,, ), f(pinhole)
(c,) and/or Projection Type.

) fsheye =loixi

Cxx
ix (fisheye) W/

Car |
/ Default
fy (fisheye) 1600
(]

f (pinhole) 100 ‘/

Equidistant Projection 2l
Projection Equisaiid-a_ngie F’_‘mjt_e::t':ur
Type Orthographic Projection
Stereographic Projection .
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Start
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In order to return back to Nikkon D300 camera with a Nikkor 10.5 mm lens and ¢, =600 pixel,
click on “Default”.

—Iix

¥

fx (fisheye) I 1918.70

Default
fy (fisheye) | 1903 44
f{pinhole) | 600.00
Start

Equidistart Projection 2
Projection Equisnlid—a_ngle Ernjgmigr
Type Orthographic Projection
Stereographic Projection .
4] | »

Click on “Start” and select pictures that are going to be defished. Different types of pictures such
as *.jpeg, *.tif and etc can be selected.

.} Select all images to Defish

Lockin: | | fisheye_exs

I"CCH_1565.jpg" "CCH_1554jpg" ™
| (“jpa)
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When all the images are defished, a message dialogue box pops up reporting the defished
number of images.

fx (fisheye) I 1918.70

) Done NS ] . Default |
'ﬁ’ (ﬁSfiE}fE} Murnber of images defished=12

f (pinhole) | 600.00
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APPENDIX B
USER’S GUIDE FOR STITCHING IMAGES






Open Matlab.
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Open the directory with Image_stitch.fig and Image_stitch.m in MATLAB.
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stitching program.
i =loix|

Type “Image_stitch” and press enter in the Command Window to start the
P T
File Edit Debug Desktop Window Help
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Click on “Stitch Images”.

Dimage s
Stitch Images

— Replace with Transformed Im. and then Base Im——  — Replace with Base Im. and then Trangformed Im ——
Replace with Transformed Image Replace with Base Image
Replace with Base Image Replace with Transformed Image
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Select the base ima%e.

Look in: I |, Projective j = I'j{'
| -| Date modified | -| Type [-]
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Select the image to stitch.
imagestitn
) SelecttheTmagetostih

Look in: I | Projective

3/25/2010 10:04... IPEG image

.

Desldop
=

Libraries

|'L;

Computer

Networlc
| il

l

File name: IMG_0087.JFG .
Files of type: [ Cipg) L Cancel /l
A

B-3



Control Point Selection Tool is activated. Default appearance of the tool is shown below (Matlab
2010b, Mathworks).

i Zoom inand out Move imagesin ~ Specify magnification or lock
Eﬁ:ﬂgm on images detail windows relative magnification of images
) Control Point Selection Tr.ol 1 =10} x}
Fits, Edit View ¢ Tools J#indow Help L
Select ps ) =
points Iﬁ_é_@‘..a_{?_._ _'_/_/ =g = j...___ -
Input Detail maon tit | 200% ~| ||— Lockralio | | 200% =] Base Detait maon tif

Detail
windows—— ™

Overview
windows

Detail
rectangles
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Using Control Points Selection Tool, select the similar points. At least two points are needed for
Nonreflective Similarity Transformation; for Projective Transformation, at least four points are

needed.
~lojx]

File Edit View Tools Window Help
e e

Input Detait & |4ou% 2| ‘r T |4uu% =1 Base Detail: bb

¥ T
. i S
LT Jde
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After selecting all the points, close the Control Points Selection Toolform (File>Close Control
Point Selection Tool or Ctrl+w).
-|0] x

J} Control Point Selection Tool 1 —— - ; _
Y

File Edit View Tools Window Help
C 1 Toc

Bage Detail b

[400% = ||_ Lack ratio |4°°% =]

Input Detail: a




Stitched image is saved to the current directory.

| A P

To remove the obstacles, if needed; click on Replace with Base Image or Replace with
Transformed Image and create a polygon using roipoly. Either the column “Replace with Base
Image and then Transformed Image” or “Replace with Transformed Image and then Base
Image” can be followed. “Replace with Base Image” is used in this example.

e === =2 = e

) Figure 1 lalxl
File Edit View Insert Tools Desktop Window Help a

Odde | b|A3UEA- 2 |0H| 8O0
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Close the polygon by selecting the first polygon point (zoom-in and zoom-out is not available in
this function). After closing the polygon, double click on a region inside the polygon. Selected
polygon is replaced by the Base Image. New image is saved to the current directory.

B . | .,'}.JJI L

If needed, “Replace with Transformed Image” can be selected and the previous two steps can be
repeated. New image is saved to the current directory.



Examples of stitched images:

A 9' Q ’lfzﬂ

v - (-

N Figure B2: Image to be stitched (Image 2).



B-10



	1.0 INTRODUCTION
	2.0 OBJECTIVES
	3.0 FISHEYE IMAGES
	3.1 DEFISHING EQUATIONS 

	4.0 STITCHING MULTIPLE IMAGES 
	5.0 CONCLUSIONS
	6.0 REFERENCES

