
 
SIMPLE MISSION 
 

Introduction 
 

Continuing your training with the CyBot platform, this week you will complete a simple mission.  You will 

develop an embedded application that can autonomously identify the smallest width tall object in a test field. To 

help guide you through this mission, we have decomposed this mission into several parts. 

 

Some high-level ground rules: 

1. Allowed sensors 

a) cyBOT_Scan 

b) The following Open Interface sensors: 

i. distance 

ii. angle 

iii. bumpLeft, bumpRight 

iv. cliffFrontLeft, cliffFrontRight 

2. Objects that can be encountered 

a. Short objects: detected by the bump sensors 

b. Holes: detected by the cliff sensors 

c. Tall objects: detected by cyBOT_Scan, and the CyBot should never collide with, or come within 2 

cm of a tall object 

 

 

 
Figure 1: Example test field 

 

 

 

 



Part 1. Cybot communication using Putty 
 

Develop an embedded application that allows you to send messages to the Cybot, and drive the CyBot manually 

from your Desktop computer: 

1) Review cyBot_uart.h.  It describes 3 functions you will use to communicate with your Cybot, using 

WiFi (or a UART cable) via an application called PuTTy. (Note: pay special attention to the 

description of these three functions, and the implications of their behavior) 

2) Display to the LCD screen the ASCII character sent when you hit a key within the PuTTy application. 

3) Send a message back to PuTTy when you press the ‘m’ key (e.g., “Got an m”). 

4) Drive the Cybot, based on what you type into PuTTy. 

• For example: w to go forward, s to go backward, a to go left, d to go right 

 

Using Putty to interact with your CyBot over WiFi: 

1) Make sure your PC is connected to the WiFi network for your CyBot.  The network will be called: cyBOT # 

(where # is your CyBot’s number), and the WiFi password is: cpre288psk 

 

2) Configure Putty as follows:  

 
**Note: When using the Virtual CyBot: 1) Skip step 1 of the WiFi setup, and 2) Configure Putty using: a) the 

IP address given by 288SimGUI, and port 50000 

 

Example Putty Settings: When using a UART cable - (Note: You must determine which COM port to use) 

 
                                                                                                                                          UART cable 

Checkpoint: Demonstrate communicating between your Desktop and Cybot platform to your mentor. You 

should be able to send and receive messages, and drive your Cybot from your Desktop. 



 

Part 2: Collect, Format, and Display Sensor Data 
 

The test field will be populated with 3 to 5 tall “objects” one of which will have a smaller width than the others.  

Additionally, some of the tall objects could be a composite object (see Example test field figure) created by 

clustering a number of tall objects close together. 
 

Have your Embedded Application preform the following autonomously: 
 

Use cyBOT_Scan to perform an 180 degree scan, and display the collected angle and distance information to 

PuTTy when an “m” is sent from PuTTy to the Cybot (see display format below).  IMPORTANT: for distance 

information use sound_dist only, do not use IR_raw_val.    
 

 

Excerpt of an example for how to display Sensor information to PuTTy: 

 
Degrees       Distance (cm)    

0   120                                   

2   40           

4   40   

... 

178   150 

180   150 
 

 

 

Checkpoint: Demonstrate to your mentor that your embedded application is able to collect, format, and 

display the sensor data as specified. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Part 3: Detect the smallest width object 
 

The test field will be populated with 3 to 5 tall “objects” one of which will have a smaller width than the others.  

Additionally, some of the tall objects could be a composite object (see Example test field figure) created by 

clustering a number of tall objects close together. 
 

Part A:  Have your Embedded Application preform the following autonomously 

• Assumption: Objects are places about equidistance from the CyBot. This assumption is removed after Part A. 

• Assumption: Objects are located in front of the CyBot so that a 180 degree scan sees all objects 

 

1) Based on the scan from part 2, have your embedded application determine the following for each object 

detected and display to PuTTy. 

a) Number each object detected 

b) Distance to object 

b) Angle at which each object is detected 

c) The radial width of each object (i.e., the number of degrees within the scan in which the object appears. 

For example, if the scan starts seeing an object at angle 30 degrees and stops seeing it at 35 degrees, its 

radial width is 5 degrees) 
 

Excerpt of an example display of Sensor information to PuTTy: 
 

Degrees       Distance (cm)    

0   120                                   

2   40           

4   40   

... 

178   150 

180   150 
 

Object# Angle   Distance Width 

1  85   60  10  

2  120   35  5  

3  150   70  7 

 

3) Have the CyBot sensor point to the Object with the smallest radial width.  Show your mentor that data 

collected matches the state of the test field, and that your Embedded Applications analysis of the data is 

matching manual analyzes of the data with respect to finding the object with the smallest radial width. 

 

4) Explain to your mentor a drawback of using radial width to identify an object with the smallest actual 

(linear)  width, when objects are not placed equidistant from the CyBot.  

 

Part B: Update Part A to find the object with the smallest actual (linear) width.   

Hint: Assume each edge of a given object is the same distance from the CyBot.  Thus after scanning, for each 

object you will know its angular width, and the distance to each edge.  In other words, you know length of the 

congruent sides of an isosceles triangle, and angle between these sides.  Use geometry/trig to find the length of 

the third side. 

 

Checkpoint: Demonstrate to your mentor that your embedded application points to the object with the 

smallest width. 

 

 



 

Part 4 (Bonus 2pts): Manually Drive to the smallest width object, 

using only sensor data. 
 

The test field will be populated with 3 to 5 tall “objects” one of which will have a smaller width than the others.  

Additionally, some of the tall objects could be a composite object (see Example test field figure) created by 

clustering a number of tall objects close together. 

 

Part A:  Manually drive your CyBot to the smallest object only using the sensor data you collect as you 

drive the CyBot.  You are not allowed to watch the CyBot (TAs will put up a wall to help block your 

view). (1pts) 

• Assumption: Objects are located in front of the CyBot so that a 180 degree scan sees all objects, this 

assumption will be removed after part A. 

 

Manually drive to within 5 cm of the object with the smallest width 

 

Part B:  Update Part A to deal with objects that may be placed at any angle around the CyBot (1pt) 

 

Checkpoint: Demonstrate to your mentor that you can manually drive your CyBot to within 5 cm of the object 

with the smallest width using only sensor data. 

 

 


