
Open-Ended Activity 
Mars Lander Challenge 

 
Learning Objective: 
Build a Mars Rover that is capable of detecting and moving towards light while avoiding 
hazardous terrain. 

 
Team Challenge: 
Compete with other teams to get to the light source the fastest. 
 
Building Procedure: 
 
 Step 1: Build an NXT 2-motor vehicle. 
 
 Step 2: Connect one motor to Output Port B and the other motor to Output Port C 
 
 Step 3: Choose how to mount the Light and Touch sensors. 
 
 Step 4: Connect Light sensor to Input Port 3 and Touch sensor to Input Port 1. 
 
Programming Procedure: 
 
 Step 1: Open LEGO MINDSTORMS and start a new program. 
 
 Step 2: Use the light sensor to find the light source.  
 
 Step 3: Move towards the light source. Use the touch sensor to avoid craters! 
 
 Step 4: Stop when the robot reaches the light source. 
 
 Hint: Switches will be very useful to you. 
  

Example Rover Designs 



An Idea for the “search for light” program block is included below. 
 

 
 
In this part of the program, the light sensor controls the switch. If the NXT determines the 
light reading is below the threshold that you set in the switch control panel, it will spin 
the car in a circle. If the threshold condition is met, the car will drive forward toward the 
light. 
 

 
 
Completing the Program: 
Using Switches within Switches 
The example switch above simplifies 
the program by organizing actions 
based on the input of a sensor. You 
can also place switches within 
switches to give your rover more 
“thinking” ability. You want the 
rover to be able to search and drive 
towards the light, but you also don’t 
want the rover to crash in a crater. 
Try placing the “search for light” 
switch inside of a touch sensor 
controlled switch. This allows the 
robot to search for the light source as 
long as the first condition of the touch 
sensor is met. This is an example of 
programming organization. 

threshold condition 



 
ADDITIONAL INFORMATION 
 
EXTENSION 
 
In The Classroom 
Age Level: 11+ 
Programming Level: Complete Block Palette 
LEGO Building: Beginner 
Objective: Using multiple sensors to guide an autonomous rover.  
 
 
Materials 
NXT Car 
NXT Touch Sensor 
NXT Light Sensor 


