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Goal

 Connect the ultrasonic sensor and servo motor to 

the Arduino board using breadboard (Fig. 1).

 Program the Arduino board to read in the angle and 

distance from the HC-SR04 ultrasonic sensor. 

 Link the Arduino board to the Processing IDE and 

send values through the serial port.

 Display target on interface using Processing IDE.

 Scale actual distance from sensor to pixel distance.

Modify Processing IDE functions to display specific 

location of human on a grid interface.

 Create a Cartesian coordinate grid for target to be 

mapped onto, relative to his/her (x,y) location.

 Design and build an affordable tracking system to identify 

individual(s) in areas where security cameras are prohibited.

Will be controlled using Arduino and Processing  technology.

 Arduino: The microcontroller used to read the ultrasonic 

waves

 Processing: IDE used to display a visual representation of 

the target relative to the ultrasonic sensor

Methodology 

Results and On-Going Work 
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Research Challenges

 Calculating numerical readings from the HC-SR04 ultrasonic 

sensor onto a graphical user interface. 

 Extending the limited range of the ultrasonic sensor  to detect 

targets located at further distances.

 Appropriately mapping and scaling the location of detected 

objects with the correct pixel location on the UI to match our 

predetermined (x,y) coordinate grid.

Motivations and Objectives

Motivations

 Surveillance cameras in public settings such as bathrooms 

are prohibited. With school violence increasing, identifying 

the location of individual(s) at any place and time while 

maintaining privacy laws is crucial.

 Objectives

 To notify the user of the distance between the target and 

the sensor on a 2-D mapped and labeled environment.

 To provide an alternative to surveillance technology and 

protect all parts of a school during emergency drills.

 Successfully implemented target detection using rotating ultrasonic sensor attached to a servo motor 

and Arduino/breadboard logic. Communicated data output from sensor to Arduino pins and then 

interpreted input from sensor. (Fig. 2-3). 

 Implemented UI using Processing IDE to display target’s range status, x-coordinate, y-coordinate, and 

actual distance from sensor on a coordinate system (Fig. 4).

 For on-going work, the efficiency of the device will be evaluated by measuring its detection error rate.

Fig. 2. Target Detection Fig. 3. Interior Logic Design Fig. 4. UI with Range of Detected Target Locations

Fig. 1. HTMS Circuit Schematic


