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B A C K G R O U N D  O N  T H E  I S S U E  A T  H A N D

• Ut i l i ty  comp an ie s  a re  exp e cte d  to  in cre as e  e n e rg y  p rod u ct ion  to  ke e p  u p  wi th  d e man d

• Ut i l i ty  comp an ie s  a re  a l s o  exp e r ie n c in g  h e ig hte n e d  re g u latory  s cru t iny  an d  stan d ard s  to  

ma inta in  th e i r  g r id  e q u ip me nt

• Col le ct in g  L iDAR d ata  th rou g h  UAVs  i s  a  cost - ef f i c ie nt  a l te rn at ive  to s e n d in g  ou t  te ams  on  

th e  g rou n d  to  in s p e ct  as s ets  (p owe r  p o le s  an d  towe rs )

SOURCE: AZEVEDO, F., ET AL (2019)



LIDAR DATA

3D aerial scan of a location that will be used 
in Geographical Information Systems to 
classify buildings, trees, or any other point of 
interest depending on research.

Unmanned Aerial Vehicle (UAV)

Point Cloud Data Finished Product Showing Processed Data

IMAGE SOURCE: AZEVEDO, F., ET AL. (2019)

IMAGE SOURCE: AZEVEDO, F., ET AL. (2019) IMAGE SOURCE: AZEVEDO, F., ET AL. (2019)



C O NT EXT  &  RESEARC H Q UEST IO N

Research QuestionDue to  market  landscape 
changes  that  increased 
regu la tory  requ i rements  
and he ightened regu la tory  
scru t iny  o f  u t i l i ty  
companies ,  cos t -e f f ic ien t  
a l te rnat ives  to  manage 
assets  mus t  be examined.  
L iDAR data  i s  a  too l  tha t  
can potent ia l ly  he lp  power  
companies  manage the i r  
equ ipment  inventory .

Condensed Scope Statement

Can LiDAR data help utility 

companies identify asset 

locations (poles and towers) in 

the field?



PREV IO US  RESEARC H 
C O NDUC T ED

V A N  L E E U W E N ,  M . ,  &  
N I E U W E N H U I S ,  M . ( 2 0 1 0 )

• Discusses how remote sensing techniques can help identify 

objects

• Indicates that future research involving machine learning should 

be investigated

A Z E V E D O ,  F . ,  
E T  A L  ( 2 0 1 9 )

• Examines usage of unmanned aerial vehicles (UAVs) to map 

out the power lines and power grids

• Summarizes Point Cloud Segmentation (PCS), the process of 

classifying points, and how that can be used to take pictures of 

power grids

N A H H A S ,  F . ,  
E T  A L  ( 2 0 1 8 )

• Using machine learning with LiDAR data helps map out 

structures using machine learning to differentiate Point 

Cloud Data

• Spectral imagery and orthophotos can be used to help 

differentiate buildings from their surroundings

See Appendix A (Work Cited) for additional 

research and references.

K U D I N O V ,  D .  
( 2 0 1 9 )

• Utilized deep learning and the Point Convolution Neural 

Network (Point CNN) framework to identify power lines and 

power poles in a LiDAR point cloud dataset



DATA SOURCES DATA

• Point cloud data covering a region in Santa Cruz, 

West Hollywood, and North Long Beach were 

downloaded and analysed

Region File Size Points

North Long 
Beach

1.52GB 54,586,808

Santa Cruz 3.20GB 94,505,117

West 
Hollywood

1.57GB 32,233,675

• United States Geological Survey (USGS)
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o A R C G I S  P R O  2 . 8

o A R C G I S S A T E L L I T E  I M A G E R Y

o M A C H I N E  L E A R N I N G  M O D E L  
F R O M  A R C G I S O N L I N E

o U S A G E  O F  C U D A  A N D  C O M P U T E  
U N I T S  T O  I N C R E A S E  P R O C E S S I N G  
S P E E D  F O R  M A C H I N E  L E A R N I N G

o E S R I

TOOLS & RESOURCES



A P P R O A C H

• Instantiated the use of an existing model to the areas of interest

• Utilized a geoprocessing tool known as "Classify Point Cloud Using Trained Model" 

and leverage a trained model to extract power poles

• Explored the application of the model in both rural and urban areas to assess the 

performance of the model

• Explored performance of the model with varying levels of classification intensity



F IND I NG S

• The deep learning  model  technica l ly  achieved i ts  object ive  as  i t  was successfu l  at  

correct ly  c lass i fy ing points  as  power poles  and towers

• The performance was not  overwhelming ,  i t  i s  st i l l  a  work  in  progress  tool

• The deep learning  model  d id  not  c lass i fy  any  points  in  the denser  forest  areas  of  

Santa  Cruz,  CA.
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IMAGES OF THE FINAL RESULTS

Long Beach, CA Scotts Valley, CA (Santa Cruz County)



IMAGES OF THE FINAL RESULTS

West Hollywood, CA



W O RKF L O W
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Start

Download 
Data from 

USGS

Use laszip.exe 
to convert .LAZ 

to .LAS

Install ArcGIS 
Deep Learning 
Framework & 

Model

Create LAS 
Dataset & 
Convert 

Coordinates

Run Classify 
Point Cloud 

With Trained 
Model

End



DOWNLOADING DATA
• Step 1: Navigate to the national map found on the USGS website, available at: https://prd-tnm.s3.amazonaws.com/LidarExplorer/index.html#/.

• Step 2: Select “show where Lidar is available” and “Show AOI Results”.

• Step 3: Select the area of interest.

• Step 4. Download the LiDAR data provided for the area of interest.

https://prd-tnm.s3.amazonaws.com/LidarExplorer/index.html#/


CONVERTING LAZ TO LAS
• Step 1: Download a publicly available conversion tool available at: http://lastools.org/download/laszip.exe. Place the downloaded file tool in the folder where your LAZ files are 

located.

• Step 2: Search for the Command Prompt in the search menu, then press CRTL + Shift + Enter. The computer will ask if the user would like to allow the application to make changes to 
their computer. Select YES.

• Type cd /d and then copy the file location, and add the following extension: laszip.exe *.laz

• When the files are done converting they will appear in the folder where the Laz files were located.

http://lastools.org/download/laszip.exe


DOWNLOAD DEEPLEARNING
FRAMEWORK & MODEL

• Step 1: Download and install required tools to run deep learning models on ArcGIS, available at: https://github.com/Esri/deep-learning-
frameworks/blob/master/README.md?rmedium=links_esri_com_b_d&rsource=https%3A%2F%2Flinks.esri.com%2Fdeep-learning-framework-install

• Step 2: Download the deep learning model to classify power lines, available at: https://www.arcgis.com/home/item.html?id=6ce6dae2d62c4037afc3a3abd19afb11. You can also find 
the tool on ArcGIS online, accessible through the ArcGIS Catalog Pane.

https://github.com/Esri/deep-learning-frameworks/blob/master/README.md?rmedium=links_esri_com_b_d&rsource=https%3A%2F%2Flinks.esri.com%2Fdeep-learning-framework-install
https://www.arcgis.com/home/item.html?id=6ce6dae2d62c4037afc3a3abd19afb11


CREATE LAS DATASET & CONVERT 
COORDINATES

• Step 1: Navigate to the Geoprocessing Tools pane in ArcGIS Pro. Search for Create LAS Dataset. Click on the folder icon under Input Files and locate the LAS files to import. Under 
Create PRJ For LAS Files, select All LAS Files. Click on the globe icon under Coordinate System. A separate window will open as shown below where coordinate systems can be 
changed.

• Step 2: Click on Current XY and navigate to the NAD 1983 NSRS2007 California (Teale) Albers (Meters). It is found by expanding Projected Coordinate System --> State Systems

• Step 3: Click on Current Z and navigate to NAD 1983 (NSRS2007). It can be found by expanding Vertical Coordinate System à Ellipsoidal based --> North America. Once the XY and Z 
coordinates are correctly specified, click OK.



RUN CLASSIFY POINT CLOUD WITH 
TRAINED MODEL

• Step 1: Open the Classify Point Cloud With Trained Model geoprocessing tool.

• Step 2: Enter your LAS data set under Target Point Cloud. Under Input Model Definition, locate the deep learning model to classify power lines by clicking on the folder icon and 
retrieving the file. Under Existing Class Code Heading, select Edit Selected Points. Under Existing Class Codes, select “1”. After all parameters have been entered, click Run. The 
required time to complete depends upon the size of the data set. At a minimum, one can expect the model to take 4 hours to complete.

• Step 3: Filter the layer to display only power poles:



DISC USS IO N O F  F IND I NG S  AND 
NE XT  S T E PS

• The point  c loud data ut i l i zed in th is  project may not  
share character is t ics present  in  the data used to t ra in 
the employed deep learning model
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NE XT  S T E PS

• Prepare point cloud data with accurately labeled power poles and towers and 

that are a good representation of the objects of interest to train a model

• Prepare validation data

• Train model

• Utilize model
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