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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 . Inspector
. CSA . Field Setup
. Event VC and EC . Pretty much every position

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

. Ultimate Frisbee . Fishing
. Hockey . Corn hole
. Baseball . Texas hold’em

www.FruitportRobotics.org
Email: Jmartinez@Fruitportschools.net
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« Basic Wiring of Robot
 Motors

« Servos

« Basic Sensors

* Programming options for FTC
» Creating Op mode

« Advanced topics

« Passing Inspections

* Questions??
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Slim Battery* Be sure to reference the Wiring Guide for FTC on our website on the FTC Resources tab or the FIRST website.
REV-31-1302

Switch Cable and Bracket
REV-31-1387

Exa
Boesy Control Hub

REV-31-1595
Core Hex Motor*

o -
-}
— =t
REV-41-1300
Core Hex Motor* @ A
OrlgEVG-’:1(1-103(§,6r - 36" PWM Cable*

REV-11-1130

UltraPlanetary Gearbox Kit
and HD Hex Motor*

REV-41-1600 =
g8
UltraPlanetary Gearbox Kit h

. Smart Robot Servo*
AN A 1800 REV-41-1097
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Color Sensor V3

REV-31-1557

Do yourself a favor and use a
2M Distance Sensor grounding strap per R611
REV-31-1505

A. must use one of the following approved parts:

Table 12-6: Legal ROBOT Grounding Straps
Touch Sensor

REV-31-1425

Grounding Strap Part Number
AndyMark Resistive Grounding Strap | am-4648
Magnetic Limit Swil o R
REV-31-1462 REV Resistive Grounding Strap REV-31-1269
Potentiometer
REV-31-1155
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https://www.fruitportrobotics.org/2024-2025-ftc-resources
https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/robot-wiring-guide.pdf

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

R501 *Allowable motors. The only allowed motor actuators are:

Table 12-1 Mator allowances

Motor Name st e Notes

AndyMark NeveRest 12V DC am-3104

Andybork NeveRest Hex 12V DG A R503 “ROBOTs are limited to a total of 8
goBILDA Yellow Jacket 520x Series 12V DG | 5201-0002-0026, etc :gﬁ;észoz 5203, and 5204 motors and 12 servos. A ROBOT may not
Modern Robotics / MATRIX 12V 0G 5000-0002-0007 have more than 8 motors and 12 servos from
REV Robotics HD Hex 12V DC REV-41-1291 the allowable actuator lists per R501 and

REV Robotics Core Hex 12V DC REV-41-1300 R502 for all MECHANISMS used in all

Studica Robotics Maverick 12V DG 75001 T . . . . .
SR — —— configurations, with the following exceptions:
TETRIX MAX TorqueNADO 12V DC W44260

VEX EDR 393 2762177 Counts as a servo for 562 A. The VEX EDR 393 (276_21 77) motor is
el ot sl Sl Ul e counted as a servo instead of a motor.
repurposed. These motors do not count toward the limit in R583.

Motors integral to a COTS sensor (e.g. LIDAR, scanning sonar, etc.), provided the device is not

modified except to facilitate mounting. These motors do not count toward the limit in B583.

Many legal gearmotors are sold with labeling based on the entire
assembly. These motors may be used with or without the provided
gearbox.
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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

Be sure to reference the rules manual for current season on our website on the FTC Resources tab or the FIRST website.
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R502

*Allowable servos. Servo actuators must meet the requirements below. Servos must be
compatible with the power regulation devices they are ultimately used with (per R585) and may
include additional servo position output interfaces (e.g. 4th Wire Position Feedback)

Table 12-2 Servo Requirements at 6V

Servo

AndyMark High-Torque Servos (am-4954)

Axon MAX+ Servo (Axon MAX+)

DSSERVO 35KG Coreless (DS3235MG)

< Bwatts @6V | =4 amps @6V | FEETECH Digital Servo (FT5335M-FB)
goBILDA Dual Mode Servo (2000-0025-0003)
REV Robotics Smart Servo (REV-41-1097)
Studica Multi-Mode Smart Servo (75002)

Linear Servo | N/A =Tamps @6V | Hitec Linear Servo (HLS12-3050-6V)

Actuonix Micro Linear Serve (P8-100-252-12-R)

Studica Linear Servo RC Actuator (75014)

Servo

mechanical output power is approxi d by the following formula (using 6V data reported

.

by manufacturer)

Mechanical Output Power = 0.25 x (Stall Torque in N-m) x (No Load Speed in rad/s)

E

Servos must meet both requirements to be legal for use. Refer to the
Legal and lllegal Parts List for a list of servos that are pre-approved,
otherwise teams must be able to provide documentation verifying servo
specifications. Use the online calculator to verify output power
compliance.

If a manufacturer does not provide 6V specs, any specs for voltages that
exceed 6V are allowed to be used.

Stall current is the maximum stall current possible for the device at the
specified voltage, regardless of any programmable software limits that
may be available within the servo.

It is important to ensure the voltage provided by the intended power
regulation device is within the operating voltage range of the desired
servo. The REV Contrel Hub and REV Expansion Hub provide 5V to servos,
and the REV Servo Power Module and Studica Servo Power Block provide
6V to servos. While virtually all servos are compatible with 6V, serves with
an operating voltage range of 6-8.4 DCV, for example, may not work
properly when only provided 5V.

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.
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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

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

45-2018 Color Sensor

RE};;;“ REV Color Sensor
RE}&%“’ REV Touch Sensor
REV-31- REV 2m Distance

1505

Sensor

®
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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

Be sure to reference the Programming resources on our website on the FTC Resources tab or the FIRST website.
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Op Mode Name: My Tank Drive

G ad
» Aciustors

1

Ciitan | REVERSE
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funcrion is exersted when
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FIRST. Help Simple Asynchronous Object-oriented Functional Ideal for tests <> Open in Playground » Run

= 1 package org.firstinspires.ftc.teamcode;
= -_— >
Project Files 3 import com.qualcomm.robotcore.eventloop.opmode.Linearoptode;
= aro Aramnspires. toseamcode 4 dmport com.qualcomm.robotcore.eventloop.opmode.TeleOp;
ol 5 dmport com.qualcomm.robotcore.hardware.Dclotor;
oy 6 dmpert com.gualcomm.robotcore.hardware.DcMotorSimple;
(& SimpleOnBotiterative.java 7
& SimpleOnBotLinearjava 8 @Teleop( “MyTankbrive (Blocks to Java)™, group
@ testmotorjava 9- public class MyTankDrive extends LinearOpMode {
10
11 rate DecMotor right_drive;
12 ate DcMotor left_drive;
13
14 -
1s his function is executed w this Op Mode is
16
17 @override
e
Build started at Hon GNT-0400 (Eastern Daylight Time)
Build finished in 2.5 seconds
Build succeeded!
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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

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

= ] X
@ @ i}l runOpMode Ao 192.168.43.18080/?page=conne. X |+
é .

C A Notsecure | 192.168.43.1:8080/?page=connection.htmi&pop=tru ¥ 1)

Put initialization blocks here.

cail MyFIRSTOpMode - waitForStart FIRST. ;;'f?i::v Blocks  OnBotJava Manage Help

" 0 b =c L MyFIRSTOpMode 5| opModelsActive

Put run blocks here.

Robot Controlier Connection Info

The connected robot controller resides on the wireless network named:

repeat | call MyFIRSTOpModeIopModeIsAcﬁ\re] FIC-AYb:

The passphrase for this network is:
Ll Put loop blocks here. password
934 tgtPower + KioJN gamepad1 - || LeftStickY -
-4 motorTest - [&] Power - i) tgtPower ~ oot coitilied sietls
. Server OK (Running since Dec 31, 7:08 PM)
-1l Telemetry Bl addData Active connections:

Windows #1  connection.htm|

key Target Power

number | BeliEel =M
c;il Telemetry 1| addData

key Motor Power
LT W motorTest - Fower D |

| Telemetry | update
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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

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

AprilTaqg 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

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

*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

*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
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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

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

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

* R101 Keep itinthe 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
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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
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