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As the demand on power grids increases, the cost and time required for e Using OpenCV for Computer Vision and CustomTkinter for UI Design

provides camera

orientation information

replacing or building new transmission line towers pose significant challenges. o CV Algorithm utilizes RGB-thresholding and edge-detection

e Multithreaded application to run CV algorithm, math module, and export

Setup.py Captures initial
sensor data and

insulator

measurements to be
used by main loop
setup.csv
data-collect.csv
Packages that allow
us to talk to 1. Takes photo

sensors, generate a 2. Performs CV to process image
GUI and perform 3. Does math on processed data
computer vision 4. Periodically exports this data to a
.csv file, which gets sent to a web
server every 10 minutes

LineVision's Dynamic Line Rating algorithm optimizes power line efficiency

BME688 Environmental sensor

- provides onboard temperature

by monitoring line temperatures influenced by various factors, including wind. routine concurrently

and humidity data
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USB for mouse, keyboard
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Raspberry Pi Compute Module
4 - the “pbrain” of our system,
WiFi capable
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Utilizing computer vision, our product 1s meant to provide a cost-effective * Ethernet m—_

o Four differential pairs, each 10002 e pRsaminiss e pARO P Ox 11 Py, ) d cabl t
alternative to LineVision’s current LIDAR system to monitor transmission line - Gigabit data rate R BRI : antcnnad and cablc management.
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e 3D-printed enclosure - custom-made holes for

On board phy corrects frequency for SI
Intra-pair skew within 4 ps
Intra-pair skew within 30 ps

insulators in real-time. This process can be described with the following steps: e Acrylic panel for camera to look out of.

e Insulator arm 1s also 3D-printed. The arm 1s
Gather Image Data (Take Photos)
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Perform Computer Vision Algorithm to Isolate Insulator Four differential pairs, each 100

4k60p, max data rate 4.95 Gb/s : : : ..
: ey N SHIELD which are verified using a digital protractor.
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Export Angle Data to LineVision to Dynamically Allocate Power Intra-pair skew within 2 ps 470 =

set to specific angles using a servo motor,

Determine Relative Angle Changes of Target Insulator Using Trigonometry
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