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Figure 4.4: Subtracted image in Fig. 3.2 is added to Image 2 to produce stitched 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”  

 
 
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. 

 

A-1 



 

 
Type “fisheye” and press enter in the Command Window to start the defishing program. 

 
 
Depending on the lens and the camera, change fx(fisheye) ( ), fy(fisheye) ( ), f(pinhole) 

( ) and/or Projection Type. 
2 Xc 2Yc

1c
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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”. 
1c

 
 
 
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. 
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A-4 

 

When all the images are defished, a message dialogue box pops up reporting the defished 
number of images. 

 



 

 

 

 

 

 

APPENDIX B 
USER’S GUIDE FOR STITCHING IMAGES 

 





 

 

Open Matlab. 

 
 
Open the directory with Image_stitch.fig and Image_stitch.m in MATLAB. 
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Type “Image_stitch” and press enter in the Command Window to start the stitching program. 

 
 
Click on “Stitch Images”. 
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Select the base image. 

 
 

Select the image to stitch. 

 

B-3 



 

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

 
 
 
 
 
 
 
 
 

B-4 



 

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. 
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 After selecting all the points, close the Control Points Selection Toolform (File>Close Control 
Point Selection Tool or Ctrl+w). 
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Stitched image is saved to the current directory.  

 
 
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. 
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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. 

 
 

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. 

 
 

B-8 



 

Examples of stitched images: 

 
Figure B1: Base Image (Image 1) 

 

 
Figure B2: Image to be stitched (Image 2). 
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Figure B3: Stitched images 

 

 
Figure B4: Final image. 
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