
Controls Workshop
Presented by Jeremy Martinez

Head Coach and Mentor for Fruitport FIRST Teams





Who am I?
• FIRST Alumni 2003-2004 season on team 1254
• ~18 Years of mentoring with FRC teams 1254 and 2405
• 6th year mentoring with FTC teams at Fruitport and Montague
• Working at Bennett Pump as Technical Customer Service
• Electrical Certification from Van Buran Technology Center
• Studied Electrical Engineering at Lake Michigan College and Western 

Michigan University
• Controls Engineer by trade
• FTC Volunteer positions held

• FTC Judge
• CSA 
• Event VC and EC

• Inspector
• Field Setup
• Pretty much every position 

• Avid golfer: ex competitor on the Michigan Amateur Golf Tour
• Played Baseball at Lake Michigan College
• Other interest… 

www.FruitportRobotics.org
Email: Jmartinez@Fruitportschools.net

• Ultimate Frisbee
• Hockey
• Baseball

• Fishing
• Corn hole
• Texas hold’em



Workshop breakdown

• Basic Wiring of Robot
• Motors
• Servos
• Basic Sensors
• Programming options for FTC
• Creating Op mode
• Advanced topics
• Passing Inspections
• Questions??



Basic wiring
Be sure to reference the Wiring Guide for FTC on our website on the FTC Resources tab or the FIRST website.

Do yourself a favor and use a 
grounding strap per R611

https://www.fruitportrobotics.org/2024-2025-ftc-resources
https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/robot-wiring-guide.pdf


Motors
Be sure to reference the rules manual for current season on our website on the FTC Resources tab or the FIRST website.

R503 *ROBOTs are limited to a total of 8 
motors and 12 servos. A ROBOT may not 
have more than 8 motors and 12 servos from 
the allowable actuator lists per R501 and 
R502 for all MECHANISMS used in all 
configurations, with the following exceptions:

A. The VEX EDR 393 (276-2177) motor is 
counted as a servo instead of a motor.

https://firstinspires.blob.core.windows.net/ftc/2024-25/Competition-Manual.pdf
https://www.fruitportrobotics.org/2024-2025-ftc-resources
https://www.firstinspires.org/resource-library/ftc/game-and-season-info


Servos
Be sure to reference the rules manual for current season on our website on the FTC Resources tab or the FIRST website.

R503 *ROBOTs are limited to a total of 8 
motors and 12 servos. A ROBOT may not 
have more than 8 motors and 12 servos from 
the allowable actuator lists per R501 and 
R502 for all MECHANISMS used in all 
configurations, with the following exceptions:

A. The VEX EDR 393 (276-2177) motor is 
counted as a servo instead of a motor.

https://firstinspires.blob.core.windows.net/ftc/2024-25/Competition-Manual.pdf
https://www.fruitportrobotics.org/2024-2025-ftc-resources
https://www.firstinspires.org/resource-library/ftc/game-and-season-info


sensors
Be sure to reference the rules manual for current season on our website on the FTC Resources tab or the FIRST website.

Vision sensor
Common sensors

https://www.fruitportrobotics.org/2024-2025-ftc-resources
https://www.firstinspires.org/resource-library/ftc/game-and-season-info
https://ftc-docs.firstinspires.org/en/latest/devices/huskylens/huskylens.html


Programming options
Be sure to reference the Programming resources on our website on the FTC Resources tab or the FIRST website.

https://www.fruitportrobotics.org/2024-2025-ftc-resources
https://ftc-docs.firstinspires.org/en/latest/programming_resources/index.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/blocks/Blocks-Tutorial.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/onbot_java/OnBot-Java-Tutorial.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/android_studio_java/Android-Studio-Tutorial.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/shared/installing_kotlin/Installing-Kotlin.html


Creating op modes
Be sure to reference the Programming resources on our website on the FTC Resources tab or the FIRST website.

https://www.fruitportrobotics.org/2024-2025-ftc-resources
https://ftc-docs.firstinspires.org/en/latest/programming_resources/tutorial_specific/blocks/creating_op_modes/Writing-an-Op-Mode-with-FTC-Blocks.html#creating-your-first-op-mode
https://ftc-docs.firstinspires.org/en/latest/programming_resources/tutorial_specific/blocks/creating_op_modes/Writing-an-Op-Mode-with-FTC-Blocks.html#creating-your-first-op-mode


Advanced Topics
Be sure to reference the Programming resources on our website on the FTC Resources tab or the FIRST website.

AprilTag Programming
Topics for programming with AprilTags

•AprilTag Introduction
•VisionPortal Overview
•Webcams for VisionPortal
•Understanding AprilTag Values
•AprilTag Test Images

TensorFlow Programming
Topics for programming with TensorFlow Object Detection (TFOD)

•TensorFlow for CENTERSTAGE presented by RTX
•TensorFlow for POWERPLAY presented by Raytheon Technologies
•TensorFlow for FREIGHT FRENZY presented by Raytheon 
Technologies
•Blocks Sample OpMode for TFOD
•Blocks Custom Model Sample OpMode for TFOD
•Java Easy Sample OpMode for TFOD
•Java Custom Model Sample OpMode for TFOD

Vision Programming
Learning more about using vision

•Computer Vision Overview
•Webcam Controls
•Camera Calibration

Advanced Topics
Advanced Topics for Programmers

•Changing PID Coefficients
•Changing PIDF Coefficients
•Automatically Loading a Driver Controlled Op Mode
•Custom Blocks (myBlocks)
•External Libraries in OnBot Java and Blocks
•Universal IMU Interface
•Using the Kotlin Programming Language
•HuskyLens Intro for FIRST Tech Challenge

https://www.fruitportrobotics.org/2024-2025-ftc-resources
https://ftc-docs.firstinspires.org/en/latest/programming_resources/index.html
https://ftc-docs.firstinspires.org/en/latest/apriltag/vision_portal/apriltag_intro/apriltag-intro.html
https://ftc-docs.firstinspires.org/en/latest/apriltag/vision_portal/visionportal_overview/visionportal-overview.html
https://ftc-docs.firstinspires.org/en/latest/apriltag/vision_portal/visionportal_webcams/visionportal-webcams.html
https://ftc-docs.firstinspires.org/en/latest/apriltag/understanding_apriltag_detection_values/understanding-apriltag-detection-values.html
https://ftc-docs.firstinspires.org/en/latest/apriltag/opmode_test_images/opmode-test-images.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/tensorflow_cs_2023/tensorflow-cs-2023.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/tensorflow_pp_2022/tensorflow_pp_2022.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/tensorflow_ff_2021/tensorflow-ff-2021.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/tensorflow_ff_2021/tensorflow-ff-2021.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/blocks_tfod_opmode/blocks-tfod-opmode.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/blocks_tfod_opmode_custom/blocks-tfod-opmode-custom.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/java_tfod_opmode/java-tfod-opmode.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/java_tfod_opmode_custom/java-tfod-opmode-custom.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/vision_overview/vision-overview.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/webcam_controls/index.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/vision/camera_calibration/camera-calibration.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/shared/pid_coefficients/pid-coefficients.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/shared/pidf_coefficients/pidf-coefficients.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/shared/auto_load_opmode/auto-load-opmode.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/shared/myblocks/index.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/shared/external_libraries_blocks/external-libraries-blocks.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/imu/imu.html
https://ftc-docs.firstinspires.org/en/latest/programming_resources/shared/installing_kotlin/Installing-Kotlin.html
https://ftc-docs.firstinspires.org/en/latest/devices/huskylens/huskylens.html


Pass inspection with a breeze

• R712 *Always keep control system device software up to date.

• R501 and R502 Use LEGAL motors and servos (use this list)

• R101 Keep it in the cube 18 x 18 x 18

• R104 There is a horizontal expansion limit.

• R401-R403 New 12.4 ROBOT SIGN rules – No alliance makers anymore

• R609.C Do not forget Power Switch Label

• Know your robot!

• DO NOT be scared of the inspectors! Them and other teams will help if you fail anything

• Do a pre-inspection before your competition (use Robot inspection checklist and Field Inspection )

• READ and know the robot build rules! 

• If something does fail inspection, ask questions and work with the inspector on a resolution

• Show off your robot. Inspection is good practice for judging

https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/legal-illegal-parts-list.pdf
https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/robot-inspection-checklist.pdf
https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/field-inspection-checklist.pdf


Questions?
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