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roboRIO running CameraServer,
robot vision code and robot program
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Classmate running GRIP or
custom OpenCV vision code

, processing video and computing
target position information

& = Video stream sent to DS laptop

Field or lab network
-

Network tables computed data
sent back to robot (target info)

roboRIO running CameraServer
and robot program
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Camera connected to coprocessor which is
connected to the roboRIO. Vision code runs on
the coprocessor, roboRIO runs only robot program.
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Grip
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HSV Threshold

HSV/B stands for Hue, Saturation and Value/Brightness
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find contours
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filter contours
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What do we use?

e Programming Language - Python3

e Communication Protocol - Network Tables

e OS - raspbian linux




Interface With The Pi

Command Line Interface

SH




Network Tables

e Key-Value based communication protocol provided by WPILib

networ

NetworkTables.initialize(
table = NetworkTables.getTable(

table.putNumber , )
table.putString(

X = table.getNumber(



Our Code



Old Version

Thread 2 Thread 1

Image
Retroreflector
Pipeline

Camera
Settings







New Requirements

e Change Pipelines On Demand
e Change Camera Exposure On Demand
e Change Camera On Demand

e GenericlO



Spikes computer vision Framework



ScvF Architecture

/ Thread 1
‘ Image ‘ | Image :

Settings

Processing
Results

|O Functions




Camera Loop
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Results
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Thread 2

Pipeline Loop

Thread 1

N image
/4-’4—

Settings

|O Functions




Pipeline Loop

pipeline

_loop

running




Processing

Results

Thread 1

Processing

Loop
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Output Consumer

output_consumer( output)

con S = l (output

(cont )
umber ( .format(i), cv2.contourAreal(c))

cv2.bou

.format(1i)




Our Main File

NetworkTablelO

Grip 211in RetroreflectivePipeline
GripPipeline PowercubePipeline

: =nt_io.settings supplier)




Deployment

On raspbian, make sure to add your app.py file to /etc/rc.local in order to start
it when the pi boots

We suggest you turn off the default gui that comes preinstalled with raspbian
in order to improve performance

in order to use grip pipelines with scvf add get_output function to the pipeline
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public static final Supplier<Double> BIG_OBJECT_CENTER = () -> ((NETWORK_TABLE.getEntry("x0").getDouble(2)

+ 9.5 ¥ NETWORK_TABLE.getEntry("widthe").getDouble(@)) 3
/{ calculates the center of the small reflective
public static final Supplier<Double> SMALL_OBJECT_CENTER = () -> ((NETWORK_TABLE.getEntry("x1").getDouble(®)

+ 9.5 * NETWORK_TABLE.getEntry("widthl").getDouble(@))
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