CM SC828F Project 1. Obstacle avoidance

Build a simple robot simulator in Matlab. The tasko perform obstacle avoidance.

Inputs to the program:

1) Map M: A map of the environment will be givemytou as a black and white image,

with the black areas (valued 0) denoting obstaeed, white areas (value 255) denoting

free space.

2) Starting location x,y and robot orientat@mill be given.

3) The robot moves with a fixed speed v, whichii@g. Our simulator will only control

the direction to begin with. Later, we will remothes restriction.

Data:

You will have to maintain the state of:

1) The robot vehicle R: position x,y, orientatiBnand an array of N sensors S. You can
start with one forward pointing sensor (and maybe side sensors).

2) Each sensor;vill have its own position x,y and orientati@nrelative to the robot. It
will also maintain a field called Value, which sterthe current value of the sensor

measurement. Each sensor will also have fixed ptiegelike its angular field of
view AB and its maximum range. (in pixels) as shown below.
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Functions:

1) MoveRobot (Robot R, speed v, angular spe@etimeAt): This function moves
robot for time intervalit with forward speed v, and changing its orientatath
angular speed. This function must update the internal »8yof the robot R to
new values, and update the positions and orientgtd each sensor.

2) UpdateSensorValues(Map M, Robot R): As explaineclass, this function must
use the map M to figure out the Value of each sefsattached to the robot R.
As shown in the figure above, the blue line indésahe closest surface lying in



3)

4)

5)

the range of the sensor. If the average distantt@gurface from the sensor is
D, then the Value of the sensor should be set to:

0 if D>=Dmax
MaxVal * (1- x/Dmax)

Value

MaxVal is the maximum possible sensor value (ssttb what you like, e.g., 1).
This function is a simple linear function. The readponse to distance is inverse-
square. You can add an additional noise term ifwisn.

As explained in class, useful functions to findrbnh the image arbwselect and
bwboundaries. You can think of other creative ways to implemigns.

w = Control(sensorvalues) : The control functionlwake as input all the sensor
values and returns the angular speedJse simple proportional control to start
with: = s*K* Vont , Where s = +1 or -1, K is a positive constant] ®Ront IS
the value of the front sensor. If you have valuethe left and right sensors, then
you can choose s = +1 (turn left) ifeV< Viigni, @and s = -1 otherwise. The goal of
the control mechanism igbstacle avoidance. You can play with the control to
achieve the best results.

DrawRobot (Robot R, Map M): This function shoulédrthe map using imshow,
and you can use the “hold on” command to draw ti®t on top of the map,
using functions like plot, rectangle, or quiver @téver you feel conveys the
position and orientation of the robot appropriately

Your main script should allow us to easily chartge map image filename M, and
other inputs like speed v, starting location xyd arientation of the robot. Also
include a variable for specifying how long the ptishould be run (number of
seconds). On running the main script, we shoul@lie to see the animation of
the robot moving in the environment. Shown beloarissxample.

P @ o

®_°
\QQQ A




