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Goal: upgrade your Raspberry Pi robot car to follow a black tape line using IR reflectance sensors and
a stable PID control loop.

Wiring safety
Raspberry Pi GPIO is 3.3V-only. If your sensor outputs 5V logic, use a level shifter or voltage divider
before connecting to GPIO.



Wiring Diagram — 3x Digital IR Sensors (L / C / R)
File: line_sensor_wiring.svg (labeled for Tutorial 03)

Detailed Wiring (Pi → Motor Driver → Motors + HC-SR04)

Raspberry Pi 4 / 5 (BCM GPIO)

Motor control (example):

IN1=GPIO17 IN2=GPIO18

IN3=GPIO22 IN4=GPIO23

Ultrasonic: TRIG=GPIO24, ECHO=GPIO25 (via divider)

GND must be shared with motor driver + sensor

Motor Driver

Option A: L298N (easy)

Option B: TB6612FNG (better)

Inputs ← Pi GPIO

Motor outputs → Left / Right motors

Left Motor(s)

Right Motor(s)

Motor Battery Pack

6×AA NiMH or 2S pack (6–9V typical)

Powers motors + driver ONLY (not the Pi)

Ultrasonic Sensor (HC-SR04)

VCC=5V, GND=GND

TRIG → GPIO24 (3.3V OK)

ECHO → divider → GPIO25 (3.3V max)

GPIO control
OUT A

OUT B

6–9V to driver VIN

Shared GND

TRIG + ECHO

Safety rule: NEVER power motors from the Pi 5V rail. Use a motor battery. Always share ground (GND).

Tutorial 03 — Line Sensor Wiring (3x Digital IR: L / C / R)
Use 3.3V logic into Raspberry Pi GPIO • Level-shift if sensor outputs 5V



Sharing + tracking
This tutorial page includes Bing verification, Open Graph tags, and X/Twitter card tags so sharing
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