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1. Summary 

Pigeon Point Light Station tower stands on a rocky promontory and has long been a 

landmark for ships approaching San Francisco Bay from the south. The clipper Carrier Pigeon ran 

into fog blanketed rocks off Whale Point (renamed Pigeon Point to honor the ship). Between 1865 

and 1868, three other major shipwrecks affirmed the danger of this foggy location. Finally, in 

November 1872, a lighthouse was built with a light and fog signal that guided mariners for more 

than a century. Pigeon Point Lighthouse is listed on California Historical Landmark (No. 930) and 

on the National Register of Historic Places (#77000337). 

It is noteworthy to mention that this project is a part of my internship with the State 

Department of Parks and Recreation. Due to safety issues, the lighthouse has been closed for 

almost 20 years; therefore, the supervisor requested for processing the drone imagery for the 

mentioned area in order to generate related 2D and 3D documents for historians and environmental 

analysts to make decisions for the future of this historical monument and its environment. 

 

2. Purpose 

This project is focused on the generation of orthomosaic, Digital Elevation Model (DEM), 

Digital Surface Model (DSM), and most important of all, 3D Model using ArcGIS Pro (Ortho 

Mapper), Agisoft Metashape and Drone2Map software. The final goal is to compare the outputs 

based on the quality of deliverables, duration of the processes, and user-friendliness. 

 
3. Image Processing Tasks  

3.1. Inputs 
Two folders were provided by the supervisor which contained the UAS imagery of the 

mentioned site and Pigeon Point Light House. 



` 

 
Two folders containing UAS drone imagery files. 

 

 
                            Picture shows a sample of provided images after the drone flight. 

 
 

 
3.2. Agisoft Metashape 

 
By importing the provided UAS imagery files into the Agisoft, we begin the process. It is 

noteworthy to mention that all deliverables in this software were generated with “High” quality. 

The first attempt included defining processing parameters which were resulted in the highly 

distorted surfaces in the processed model of Pigeon Point Light House. The issue was later 

solved by adjusting the” Surface Type” option from “Height Field” to “Arbitrary”. 
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Before and After modifying the mentioned parameter 

However, the quality of the model is enhanced after parameter modification, the quality should 

be improved much more. By deeper analysis of the processed model, I realized there are several 

surfaces missing from the 3D model; therefore, an action was suggested in order to enhance this 

model, processing imagery files prior to importing in Agisoft Metashape. So, all photos are 

processed using Adobe Photoshop to see we can decrease the amount of distortion or not.  

 

Brighness and sharpness of 312 imagery files are enhanced using Adobe Photoshop 

After processing images, the new batch was imported to Agisoft Metashape and was 

processed using the similar batch settings as the second attempt. The missing surfaces are now 

showed in the 3D model but distorted. Then, with the consultation with my supervisor and Paul 
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Veisze, I decided to process the 312 photos as individual batches, one for Light House, and the 

other for Landscape, to see if we enhance the model even more. After processing the images 

as separate chunks, the “Align Chunks” command was utilized in order to combine the two 

mentioned chunks. 

 

The photo shows the use of Align Chunks command in Agisoft Metashape. 

    By using this tool and regenerating the 3D model, the final result of the project was obtained 

and was approved by the supervisor.  

    

 Final 3D model generated in Agisoft 

    Regarding the generation of 2D products, such as orthomosaic, DEM, etc. Agisoft did a nice 

job and generated high-quality orthomosaic and Digital Elevation Model.   
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3.3. Drone2Map 

 
After processing images, the new batch was imported to Agisoft Metashape and were 

processed using the similar batch settings as the second attempt. Comparing to Agisoft 

Metashape we can clearly see that Drone2Map is much more user-friendly and requires less 

amount of prior GIS knowledge. It includes five different presets that users can determine 

based on the project’s format. For this project, the 3D mapping option is used since the goal is 

to generate a 3D model.  

 
              Drone2Map First Page 
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      To start the process, you can click on options to check the specific parameters for both 2D 
and 3D documents. Then, all we need to do is to click on the Start button. For this project, all 
processing quality is set to “High”. 
 

 
Options window in Drone2Map 

 
 After processing, it was observed that the processed landscape includes a high level of 
details and its cell size is 16 cm. 

  
The photos show the level of details in processed orthomosaic. 

 
 Regarding Pigeon Point 3D model, the processing in Drone2Map resulted in high distortion 
for the lighthouse tower and high quality in processing neighborhood buildings. 
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3.4. ArcGIS Pro (Ortho Mapper) 
At last, we would process the UAS imagery for Pigeon Point Light House using the free 

add-on in ArcGIS Pro, Ortho Mapper. Regarding the Pigeon Point 3D model, the processing 
in Drone2Map resulted in high distortion for the lighthouse tower and high quality in 
processing neighborhood buildings. In order to start the process, we need to create a new 
workspace in ArcGIS Pro and import the available imagery.  

 
 
The new workspace is created in a short amount of time. Then, we need to perform the 

camera alignment for the chunk using “Adjust” button. Based on the project needs, the DEM, 
and Orthomosaic option can be chosen separately from the Orthomapping tab in ArcGIS Pro. 
For this project, I have performed the photo alignment, and processed orthomosaic and DEM. 
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Before starting this process in Orth Mapper, I have used this add-on for ortho mapping and 
have faced no issues in generating orthomosaic. Unfortunately, for this project, I have updated 
The ArcGIS Pro to 2.7.3, and it resulted in getting the same error every time I run the 
orthomosaic tool; therefore, the attempts for generation of orthomosaic in ArcGIS Pro was not 
successful. 

 

                            
 
4. Conclusion 

In conclusion, this project’s goal was to compare the products after running the same chunks 
of photos in three different processing software.  It can be observed that for projects that are solely 
focused on the generation of landscape, the use of Drone2Map is suggested since this will create 
a highly detailed, with relatively small pixel size, 16 cm, orthomosaic, and DEM. For organizations 
who are dealing with processing buildings, monuments, and urban development, the use of Agisoft 
Metashape is suggested since as you have seen throughout this document is highly accurate in 
processing the buildings. However, one probable downside with the use of Agisoft is the fact that 
there is no connection between Agisoft Metashape and Esri products, such as ArcGIS Pro; 
therefore, this would make the collaboration amongst several agencies more complicated. At last, 
since Ortho Mapper is relatively a new concept in ArcGIS Pro, and it is still developing the use of 
this tool is not suggested for big/ complex projects, while it can be used for small-scale projects. 


