
Assignment 3 – RTOS & Robots
CSCE 4114 – Embedded Systems – Fall 2019

Due Date – Tuesday, November 26th, 11:59 PM CT

Description: This assignment is designed to give you experience with Real-Time Operating
Systems and interfacing with embedded hardware. We will use the TI-RSLK evaluation
modules as the hardware interface, and TI-RTOS as the operating system.
Expected Operation: The following will define the behavior of the program you will
develop:

1. The RTOS will implement the following periodic tasks:

(a) Sampling the IR Line-Follow sensors. This task produces an 8-bit output repre-
senting the current position of the robot with respect to a line. You should use
#define BG to denote whether the line is black on a white background (0) or
white on a black background (1).

(b) Sampling the tachometer to determine motor speed.

(c) Adjusting the pulse width modulation to follow a line. You should use a vari-
ation of the PID described at https://www.robotshop.com/community/forum/
t/pid-tutorials-for-line-following/13164

2. The RTOS will implement the following hardware interrupts:

(a) If any of the bump switches are triggered, the robot will move backwards, stop,
and flash LED0 until BTN0 is pressed to start following the line again.

3. Your RTOS should initialize the PWM for the motors to a 100Hz period with a 10%
duty cycle. Keep a reference to the PWM handles so that you can modify the duty
cycles in the periodic tasks.

How we will test the assignment: A line will be set up in the PRIME lab and your
robot should follow the line from the start to the end. Halfway through the line, the robot
will bump into a box, which should trigger the hardware interrupt to have the robot back
up and wait for a button press. The box will be moved and the button will be pressed on
the robot and it should follow the remainder of the line.



Rubric: The project will be graded according to the following rubric:

Category Description Percentage

Demonstration You will demo the robot function on the line
in the PRIME lab. Monday the 25th in class
and Tuesday the 26th will have times available
to test the robot.

50%

Task Diagram Make a diagram of the tasks that compose the
system. The diagram should clearly delineate
the task responsibilities, variable sharing, and
show how your code will work.

20%

Coding Comments & Style Use appropriate coding styles. Comment func-
tions with a description about their behavior,
any parameters, any return values, and any
shared variables which it manipulates.

15%

Report A simple, one- or two-page report. The re-
port should have the project name (e.g. Bi-
nary Mastermind), a short description of what
you did, and the outcomes (e.g. Did it pass all
example tests, if not, why not, etc...).

15%

Table 1: Grading Rubric

These documents should be uploaded through Blackboard to the TA before the beginning
of the next lab. Documents turned in after this deadline are subject to the course late policy.


