PhotonVision Step by Step

PhotonVision's quick start quide

Step 0: Disable the web server on your roboRio

see wpilib documentation on how to do this

Step 1: Buy hardware

Processor: Orange Pi with metal case
Camera: Arducam 100fps Mono Global Shutter USB Camera,
Power Supply: DC 12V/24V to 5V USB C Step Down Converter Type-C Interface 5A 25W

2 pack

e Micro SD Card: 32 GB?

Step 2: Put together your Orange Pi
Follow this video

Step 3: Install image on SD card from photonVision

Find latest image
https://github.com/PhotonVision/photonvision/releases/tag/v2025.3.1

@photonvisionfv2025.3.Hinuxa rm&4_orangepiSplus.img.xz 884 MB Mar 27

Also download and install an image burning tool like Balena Etcher
h : her lena.i wnl - her


https://docs.photonvision.org/en/latest/docs/quick-start/quick-install.html#
https://docs.wpilib.org/en/stable/docs/software/wpilib-tools/roborio-team-number-setter/index.html
https://www.amazon.com/dp/B0CKP3YCG4?ref_=ppx_hzsearch_conn_dt_b_fed_asin_title_1
https://www.amazon.com/dp/B096M5DKY6?ref=ppx_yo2ov_dt_b_fed_asin_title&th=1
https://www.amazon.com/Klnuoxj-Converter-Interface-Waterproof-Compatible/dp/B0CRVVWL4Y/ref=sr_1_1?crid=13942H1A8CA04&dib=eyJ2IjoiMSJ9._Fz-2QM39Vz1lyfD4pJkTnNI6cTsNiBzEFEk7gDxNICAI5KhZIso6-u4rSxJ5Aw1_GTXUMBCMoK1XsKkzdXymb2av6QTGUjLdPusqq-uIs_LcNN_r-CFXUBWbLfHyxOCPJgkOXQ2FeILfrbhATOywxJbB9jE7DaYpSQzy3feG2kplQ9KZ4BxK2DuSqplKz031HMjdxnZZbNVRk36ve8VdU7E3psE9ut2QRWhhA8GjKQuNwtulXVUPLjFOjCBwGxQrLqhiJBtxInayRet4PLGZgpRRWdzlkrxlKvdNrv2cQg.ggMts_Kyh9mbboNoK5-fIOtien78BPvr86wjMChUr40&dib_tag=se&keywords=Klnuoxj%2BDC%2B12V%2F24V%2Bto%2B5V%2BUSB%2BC%2BStep%2BDown%2BConverter%2BType-C%2BInterface%2B5A%2B25W%2BWaterproof%2BBuck%2BModule%2BPower%2BAdapter%2BCompatible%2Bwith%2BRaspberry%2BPi%2B4%2C%2BCell%2BPhones%2B2-Pack&qid=1751552871&s=electronics&sprefix=klnuoxj%2Bdc%2B12v%2F24v%2Bto%2B5v%2Busb%2Bc%2Bstep%2Bdown%2Bconverter%2Btype-c%2Binterface%2B5a%2B25w%2Bwaterproof%2Bbuck%2Bmodule%2Bpower%2Badapter%2Bcompatible%2Bwith%2Braspberry%2Bpi%2B4%2C%2Bcell%2Bphones%2B2-pack%2Celectronics%2C121&sr=1-1&th=1
https://www.amazon.com/Klnuoxj-Converter-Interface-Waterproof-Compatible/dp/B0CRVVWL4Y/ref=sr_1_1?crid=13942H1A8CA04&dib=eyJ2IjoiMSJ9._Fz-2QM39Vz1lyfD4pJkTnNI6cTsNiBzEFEk7gDxNICAI5KhZIso6-u4rSxJ5Aw1_GTXUMBCMoK1XsKkzdXymb2av6QTGUjLdPusqq-uIs_LcNN_r-CFXUBWbLfHyxOCPJgkOXQ2FeILfrbhATOywxJbB9jE7DaYpSQzy3feG2kplQ9KZ4BxK2DuSqplKz031HMjdxnZZbNVRk36ve8VdU7E3psE9ut2QRWhhA8GjKQuNwtulXVUPLjFOjCBwGxQrLqhiJBtxInayRet4PLGZgpRRWdzlkrxlKvdNrv2cQg.ggMts_Kyh9mbboNoK5-fIOtien78BPvr86wjMChUr40&dib_tag=se&keywords=Klnuoxj%2BDC%2B12V%2F24V%2Bto%2B5V%2BUSB%2BC%2BStep%2BDown%2BConverter%2BType-C%2BInterface%2B5A%2B25W%2BWaterproof%2BBuck%2BModule%2BPower%2BAdapter%2BCompatible%2Bwith%2BRaspberry%2BPi%2B4%2C%2BCell%2BPhones%2B2-Pack&qid=1751552871&s=electronics&sprefix=klnuoxj%2Bdc%2B12v%2F24v%2Bto%2B5v%2Busb%2Bc%2Bstep%2Bdown%2Bconverter%2Btype-c%2Binterface%2B5a%2B25w%2Bwaterproof%2Bbuck%2Bmodule%2Bpower%2Badapter%2Bcompatible%2Bwith%2Braspberry%2Bpi%2B4%2C%2Bcell%2Bphones%2B2-pack%2Celectronics%2C121&sr=1-1&th=1
https://www.youtube.com/watch?v=tNx3BNU_IBE
https://github.com/PhotonVision/photonvision/releases/tag/v2025.3.1
https://etcher.balena.io/#download-etcher

Download Etcher

ASSET 0s ARCH

ETCHER FOR WINDOWS I{K86|KE4] [INSTALLER) WINDOWS X86|X64

Open up Etcher Startup, and download by file

balenaktcher

ﬁ balenaEicher

O

¢@ Flash from URL

@ Clone drive

Input Photon Vision downloaded file
photonvision-v2025.3.1-

linuxarmé4_orangepidplus.img.xz
484 MB = 1 minute ago

Then, input the flash drive into the computer, and select it

Download



&9 balenaEtcher

Mame Size Location

SD Card Reader USE Device 128 GB s\

s~ Show 1 hidden

SD Card Reader not showing: If your SD card reader is not showing up. You will need to
Search for it.

Then, just flash

Step 4: Once flash is complete, plug micro usb into
CUBE

(Video)

Now, properly set everything up.

Connect Cube to any monitor, tv, laptop, etc.

Connect HDMI into HDMI 1 on the Cube, and to the computer.

Also connect any keyboard to it, and charge it.

(img)

Once light shows it, you know you're good.



Step 5: Log into Orange Pi computer

The username and password of an orange pi by default are:
Username: pi

Password: raspberry

Now, confirm that photonvision is working, to do this, type this command at the end.
sudo systemctl status photonvision

Reason why: To confirm that Photon Vision's service is actually doing it. If its enabled you will
see green text on the screen. Any red text is a problem.
sudo systemctl restart photonvision

Once you're done with that, unplug it, then plug it into a new network/robot, as seen here






Plug cameras into PhotonVision with custom cable to USB-A. The USB port used on the
orange-Pl seems to matter, which one to use?

Then, plug ethernet cable to the Single-board computer and the network
Next, connect to Robot wifi
http://photonvision-a.local:5800/#/dashboard

Put that link in to a new tab, and it should be good

or if you have another camera, like 1781, has the name photonvision-a:

Go to Camera Matching and press Activate


http://photonvision-a.local:5800/#/dashboard

PHOTON Arducam OV9281 USB Camera Arducam OV9281 USB Camera Arducam_OV9281_USB_Camera (1)

Vvision @: Status: stotus: Status

Streams: Input / Output Streams: Input / Output Nome Arducam OV9281 USB Comera

i Pipelines Apritag Pipaiines New Pipaline. Pipalines New Pipsline.

Calibrations 1280x800 Calibrations Not calibrated Connected faise
Settings
Frames Processed 9049 (24 FPS) Frames Processed 11475 (110 FPS) Caiibrations Not calibrated

Camera Prrocessed stream View Prrocessed Stream View
DETAILS ACTIVATE

Camera Matching

Documentation

DETAILS DEACTIVATE DETAILS DEACTIVATE

Auto Exposure

Exposure

Brightness

Auto White Balance

White Balance Temperature

Orientation Normal

Resolution 1280x960 at 30 FPS, MIPEG

Stream Resolution 1280x960

Create a new Pipeline

Create New Pipeline

Pipeline Name  Apriltags

Tracking Type AprilTag

SAVE CANCEL




Then, change pipeline to Apriltags
Camera Logitech,_Inc._Webcam_C270

Pipeline Apriltags

Type AprilTag

Then, it should be good (Also reconfigure again)

Go to camera

Dashboard

Settings

Camera

Camera Matching

Documentation

Step 6: Calibration Board



Configure New Calibration

Resolution 1280x960

Decimation 1

Board Type Chessboard

Tag Family Dict_4X4_1000

Pattern Spacing (in) 1
Marker Size (in)
Board Width (squares)

Board Height (squares)

Compact Mode
Old OpenCV Pattern

Not connected to

NetworkTables
Server! ® Mrcal was successfully loaded and will be used!

Download Checkboard, set it as Checkboard and generate board, then start calibration and
place it into the camera. If rbg lights apear, it is good.

R START CALIBRATION

# GENERATE BOARD

Then, just repeat, in taking snapshots whenever lights occur, and once you have enough,
press end calibration.

Camera Calibration

Camera has been successfully calibrated for 1280x960!




Lastly, try 3d by clicking 3d On Dashboard

Cameras @  Driver Mode Camera Arducam_OV92..

PProcessed Stream View Pipeline Apriltag

Type AprilTag

Processing Mode

O 2o

Stream Display

21 RAW > PROCESSED

get a April tag(still on Dashboard)

if you see a 3d cude and are able to move around, it is good.

If Drive is Corrupted, do this.

1. Plug flash drive into computer
2. Go to Disk Manager
3. And delete all garbage from the disk(bottom)

Then, just repeat the steps again, yay!



Step 7: Networking PhotonVision

Follow instructions on
https://docs.photonvision.org/en/latest/docs/quick-start/networking.html

The ip address of the orange pi should be 10.TE.AM.11 or you can try:
photonvision.local 10.TE.AM.??/24

But what if you have two orange pi's?
orange pil's addresses:

photonvision-a.local 10.TE.AM.??/24
RightAprilTag
LeftAprilTag

photonvision-b.local

PHOTON
vIsion @:

Step 8: Edit Code:

1. Fork or clone our repository: You will need to go to Chicago Robotics Alliance
(CRA)

Go to your code:

- Go to vision


https://docs.photonvision.org/en/latest/docs/quick-start/networking.html

Cameras

LEFT_CAM(name: "LeftApriltag”,
new Rotation3d(Units.degreesToRadians(deg
new Translation3d(Units.inchesToMeters(
VecBuilder.fill(nl:4, n2:4, n3:8), VecB

RIGHT_CAM(name:"RightApriltag",
new Rotation3d(Units.degreesToRadians(
new Translation3d(Units.inchesToMeters
VecBuilder.fill(nl:4, n2:4, n3:8), Vec

LEFT_SIDE_CAM(name:"LeftSide",
new Rotation3d(Units.degreesToRadians(
new Translation3d(Units.inchesToMeter
VecBuilder.fill(nl:4, n2:4, n3:8), Ve




Step 9: Verifying System is Working
2. Open AdvantageScope (in WPIlib tools folder).
3. Goto

Open odometry tab in AdvantageScope and drag /SmartDashboard/Field/Robot. Then, drag
"on top of" that the AdvantageKit/RealOutputs/Vision/SeenApriltags

4 Robot: NT;/SmartDashboard/Field/Robot @ X
2 X:15.07m, ¥: 2.34m, 6: -51.17°
< Vision Target: NT./AdvantageKit/RealOutputs/Vision/SeenApriltags @ X

= X: 16.69m, ¥: 0.63m

Then you will see a green line connecting the robot to all the april tags it can see.



	PhotonVision Step by Step 
	Step 0: Disable the web server on your roboRio 
	Step 1: Buy hardware 
	Step 2: Put together your Orange Pi 
	Step 3: Install image on SD card from photonVision 
	Step 4: Once flash is complete, plug micro usb into CUBE ​(Video) 
	Step 5: Log into Orange Pi computer 
	Step 6: Calibration Board 
	Step 7: Networking PhotonVision 
	Step 8: Edit Code: 
	Step 9: Verifying System is Working 

