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Introduction

• Range sensor captures the three-dimensional (3-D) representation of 

the object, mainly used for measuring depth of the nearest surface. 

What is Range Sensor?

Working Mechanism

• Ultrasonic range sensor uses SONAR for detecting objects and the 

distance. A similar technique is used by ships and bats to detect 

objects underwater and in the absence of light. 

Uses and implementation

• Autonomous vehicles

• Robotic Obstacle detection

• Manufacturing industry



Introduction

• HC-SR04 Ultrasonic sensor

• This economical sensor provides 2cm to 400cm of 

non-contact measurement functionality with a 

ranging accuracy that can reach up to 3mm.

• A 10µS TTL trigger pulse needs to be instantiate 

for time calculation of the received signal.

• Operating voltage is DC 5V and operating current 

is 15mA.

• Altera DE2-70 FPGA board and jumper cables

Materials used for project



Block diagram of the VHDL code structure



Block diagram of the VHDL code structure

• The main counter is initialized in the first VHDL file.



Block diagram of the VHDL code structure

• Distance is calculated in centimeters, by doing calculation on the pulse 

width.



Block diagram of the VHDL code structure

• Distance is calculated in centimeters, by doing calculation on the pulse 

width.



Block diagram of the VHDL code structure

• Binary value of the distance is converted to BCD format for the seven-

segment display module.



Block diagram of the VHDL code structure

• Port mapping is executed in the range sensor VHDL file to connect 

different components.



Block diagram of the VHDL code structure

• The seven segment driver and the range sensor are connected here.



Output video, pin planner and LE of the VHDL project



Future Goals and discussion

• Implementation Machine learning algorithm to determine what type of 

object is Infront of the sensor.

• Mounting the range sensor with a servo motor, to provide a 360°3-D 

representation of the object.

• Modifying the VHDL code for using the sensor with an autonomous 

car, for generating a map of surrounding area.



Thank you!!


