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Summary 
 
A method was devised to use Feature Analyst to extract a sidewalk layer from high 
resolution ortho corrected aerial images. Two different areas were sampled: a downtown 
urban area near the State Capitol and a more suburban area in Natomas. We found that 
running an unsupervised classification was effective to extract sidewalk and driveways 
from the Natomas area. We ran clutter removal training to refine the data, but found that 
it was not effective to perform too much clutter removal. Adding missing features was 
not effective in improving the sidewalk layer. Manual editing was still necessary to 
separate the driveway areas from the sidewalk areas, but this editing was straightforward 
to perform. Results from the Natomas area were pretty good, but the results from the 
downtown area were poor in comparison. It was found that the image of the downtown 
area was not good enough to make a determination of the sidewalk location (either 
manually or using Feature Analyst) in much of the downtown area.  
 
Purpose 
 
The purpose of this project was to determine if we could use Feature Analyst to classify 
and extract a sidewalk layer in a couple of typical urban areas within the City of 
Sacramento. We wanted to come up with a process to extract sidewalk layers from the 
City of Sacramento 2009 Ortho data  set. 
(N:\geog_342\imagery\airborne\Sacramento_2009)  
 
Both Noel Macias and myself worked on two representative areas: one area in the 
downtown area near the Capital Mall and another area in the Natomas area. As part of the 
study, we wanted to see the difference in results in two different areas. We hoped that we 
would be able to apply the same basic process in both areas to extract the sidewalk 
layer(s).  
 
Image Processing Tasks  
 
The first task after choosing the two areas to study was to reduce the image to a 
manageable size. We cropped the original ortho tile down to a 3 x 3 block area near the 
State Capitol. The scale of the cropped image was approximately 1: 2500. We also 
cropped a similar sized area in Natomas. The cropped image size was approximately 30 
MB as an 8 bit image in the .img file format.  
 
Initially, we also attempted to crop and rotate the image so that the downtown area would 
have the streets aligned parallel to the edge of the image, but the extraction process 
resulted in an image approximately 3 times larger (over 100 MB) so this was abandoned 
and we accepted the crop with the edges that were not parallel with the edge of the image.  
 



We also initially attempted to perform a classification of the downtown area using 
training sites, but eventually abandoned this approach due to poor results and decided to 
work on the Natomas area first. More about this in the section on issues encountered.  
 
The next image processing task was to run an unsupervised classification on the image. 
Under Feature Analyst menu, select Learning > Unsupervised Classification.  In the 
resulting setup box, we chose all of the default settings except under Feature Classes, we 
chose 6 classes (Sidewalk, Street, Building, Trees, Grass + one additional class). We also 
chose Aggregate Features smaller than 6 pixels in width. We chose this setting because 
the widths of the sidewalks we were interested in were larger than 6 pixels wide.  
 

 
 
The result from the unsupervised classification was encouraging because the sidewalks 
were captured in one classification. The orange layer was split off from the multilayer 
classification. In the Feature Analyst menu, choose Vector Tools > Split Off Classes.  
Choose the layer of interest and save under a new name.  
 



 
 
The next step is clutter removal. Choose Hierarchical Learning > Begin Remove 
Clutter. Save under a new name to create the training layer. Create the training areas 
using the Correct and Incorrect training tools in the toolbar.  
 

 



 
 
After creating the training areas, perform the training run by choosing Learning > One 
Button Learning.  
 

 
 
We found that performing additional clutter removal may not be effective because it is 
necessary to perform manual editing to separate the driveway areas from the sidewalks. If 
you perform too much removal, you will end up with gaps in the sidewalk. This makes 
the manual editing more laborious.  
 
In addition,  Adding Missed Features was not effective because it made the results 
much worse, undoing the results of the clutter removal.  
 
Two steps to finish the sidewalk layer: 1. Separate and remove the driveway areas (and 
any additional clutter) using the Cut Polygon Feature tool in an editing session. 2. After 
separating and removing the driveway areas, add any missing sidewalk areas using the 
Create New Feature tool in an editing session.  
 
 
 
 
 
 
 
 



The final sidewalk layer. 
 

 
 
 
 
 
 
After creating the sidewalk layer for the Natomas area, we attempted to use the same 
method to create a sidewalk layer for the downtown area. 
 
For the unsupervised classification, we attempted 6 classes again, but the results were not 
as clear as for the Natomas area. Another attempt was made using 7 classes, but the result 
was not noticeably better.  
 



 
 

 
 
The sidewalks that were captured are in the pink (3) layer. There is some mixing of the 
green layer in the sidewalks also. The pink layer was split out.  
 



 
 
A training layer was created and some training areas were selected. 
 

 
 
 
 
The result after the training run. There is still a lot of clutter, but the sidewalk areas are 
getting thin and missing in several areas.  
 



 
 
 
I changed the color from pink to orange and made the transparency 50% to help visibility 
of the sidewalks.  
 

 
 
It is difficult in some areas to tell what parts are sidewalk areas. For example, the object 
near the center of the image is not a sidewalk, but it is a temporary barrier. The software 
cannot tell if it is a sidewalk, and I couldn’t tell either.  



 

 
 
The final product is not good in the downtown sidewalk layer. There were several areas 
where I guessed where the sidewalk was because I could not see it. Shadows and trees 
were a big problem. Even though the sidewalks are straight, in many places I could not 
see the edges to digitize the sidewalks that were missing.  
 

 
 



Issues Encountered 
 
The first issue encountered was the problem we had with the file size when we attempted 
to extract a rotated (aligned) image of the downtown area. We wanted to minimize the 
extra area outside the 3 x 3 block area by cropping the image aligned to the streets. The 
extract process caused the image to change from the original 8 bit image to a 16 bit image 
and increased the file size. We finally abandoned the rotated image after a few attempts 
and accepted the extra area to get a smaller 8 bit .img file.  
 
The next issue was that the first results from the downtown area were not very good. We 
attempted to use training sites and create a 5 class (sidewalk, street, building, trees, grass) 
classification. The amount of sidewalk area correctly identified was probably less than 
10% with this approach. We decided to try working on the Natomas area and come back 
to the downtown area after getting a working process for the easier Natomas area.  
 
The next issue encountered was that we experienced errors when trying to save some of 
the training layers. We were getting fatal errors that the “database could not be found”. 
Both Noel and I were using Personal Geodatabases to store the results of the training 
runs. We switched the file structure to use shapefiles instead and the errors went away. In 
addition, the operations were noticeably faster to complete with shapefiles. Apparently, 
Feature Analyst does not work well with Personal Geodatabases.  
 
The last issue encountered was that even though we were able to find a reasonable 
method to create sidewalk layer(s) for the Natomas area, that process did not work well 
for the downtown area. As a result of trying to digitize the areas that were not identified 
by the Feature Analyst software, we found that the quality of the image in the downtown 
area would not even support digitizing the sidewalk areas. Shadows and tree cover 
completely hid some of the sidewalk areas so that it was difficult to guess where the 
sidewalks might be. The bottom line is that the image in the downtown area is not good 
enough to determine sidewalk location. 
 
Conclusions 
 
It was possible to create a sidewalk layer for the Natomas areas that we sampled. This 
method would work well wherever the image quality is high enough to see most of the 
sidewalk edges and there is not a lot of tree cover or deep shadows. In the Natomas 
image, it was possible to see the difference between the sidewalk and gutter areas. It did 
take some manual editing to complete the layer, but the editing was straightforward and 
could be done with good accuracy. 
 
It was not possible to create a sidewalk layer for the downtown areas that we sampled. 
This was mainly due to the lack of resolution of the edges of the sidewalks and the deep 
shadows and tree cover that obscured the sidewalk in many areas. I was surprised by this 
result; initially I thought that if you could identify most areas, you would be able to draw 
straight lines to connect the known areas with the ones that are obscured. This was not 
the case because it was impossible to make out the edges in a lot of the downtown areas.  



 
In the Natomas area, using the unsupervised classification worked well to identify the 
sidewalk and driveway areas. This saved a lot of time over the process of creating  
training sites for each class.  
 
Removing too much clutter is probably counterproductive in this case, because it is easier 
to use the manual editing tools when the sidewalk polygon(s) are continuous. Removing 
clutter will eventually thin the sidewalk polygons so they are not continuous, which slows 
down the manual editing (you must select and trim each separate polygon). 
 
Adding missing features did not work well at all and it is better to skip this step because it 
adds too much clutter back in.  
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