
 

 © Queensland Museum 2009 
 

Teacher’s notes Sustainable futures: Intelligent Machines  

Basic Level 

Introduction to programming intelligent machines  
All of the levels below belong to the category of ‘weak’ artificial intelligence. In this category, 
human-like skills and processes are simulated to develop ‘smart’ systems that can perform 
everyday tasks.  
Smart systems developed in these activities focus on issues of sustainability for the future. 
The central thesis being that we can improve our use and management of resources if we 
make use of intelligent machines to help us. The activities provide some examples of 
approaches to developing machines that can provide this capability.  
 
1. Basic level: able to follow instruction sets (see below for details) 

·  Little steps 
·  Tracking steps 
·  Amazing steps 
 

2. Intermediate level: able to respond to environmental conditions 
Single input activities: (see Intermediate level document for details) 

·  Let’s dance! 
·  The heat is on 
·  Dodgem cars 
·  Light on 
 

Multi-input/output type activities: (suggested) 
·  Climate controlled system 
·  Recycle materials 
·  Clean sweeper 
·  Water saver 

 
3. Advanced level: able to respond to environmental conditions and previous responses. 

·  Environmental controller and data logger (see Advanced document for details) 
·  Heat or light seeker (suggested) 
·  Solar power optimiser (suggested) 
·  Solar powered exploratory vehicle (suggested) 

Resources required: 
 
Basic level:    

·  BeeBot or similar programmable robot 
·  Street map grid 
·  Proprietary software for robot 
·  Laptop or PC with serial connection 
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Little steps 
Your Challenge        Level: Basic 

You are to program BeeBot to visit some of the places on the street map. 

What you need 

1 BeeBot Robot that can be programmed to follow instructions 

2 Plan Street mat 

What you do  

Phase 
1 

Planning : 

1. Decide where you would like to visit (5 places) on the street map. Write the 
places down. 

2. Starting from your home on the map, write the places in order of your 
planned visit. 

3. Enter the trip onto a planning sheet: 

 

11 9 | Bus 7 5 3 1 

- - - - - 
- 

- - - - - 
- 

- - - - - 
- 

- - - - - 
- 

- - - - - 
- 

- - - - - 
- 

- - - - - - - - - - 

12 10 | Park 8 6 4 2 

 

Calibration : 

1. Turn on BeeBot (two switches underneath) 

2. Place BeeBot on the map in the centre of one of the yellow squares. 

3. Press the forward arrow (       ) then the GO button. 

4. Note how far BeeBot moves. 

5. Now push each of the direction buttons in turn and notice how BeeBot 
moves for each one. 

 This completes the planning and calibration phase 
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Phase 
2 

Making and Testing: 

1. Enter your trip plan onto an instruction sheet in the first column. Note that 
each instruction set applies to how BeeBot will get there from the current 
position. The instructions for a visit to the Bank are done for you to try. 

Place 
to visit 

Current 
Position 

Instructions Finishing position 

Bank 
(8) 

Home (1) 
facing street 

 Bank facing away from 
street. 

    

    

    

    

    

2. Enter the Bank set of instructions into BeeBot then place BeeBot on the 
Home(1) position facing the street. 

3. Push the GO button and check that BeeBot performs the task as required. 

4. Add additional instructions so that BeeBot turns to face the street after 
reaching the bank. Check that your instructions work. 

5. Now complete the instruction sheet for each place that you wish to visit. 
Each ‘Current Position’ should be the previous ‘Finishing Position’. 

6. Test the set of instructions that you have created. BeeBot should start from 
Home and visit each place in turn. 

7. Make sure that BeeBot returns Home when finished visiting all places. 

 

 

 

 

 

 

 

 

 

Hint: to construct and follow the instructions more easily, change your point of view to 
be the same as BeeBot’s. Pretend to be BeeBot and imagine how you have to move to 
achieve your goal. 
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Phase 
3 

Debug: 

At all times ensure the batteries are fully charged as this may alter the 
performance of BeeBot. 

1. Problem- BeeBot not responding to GO 

�  Check that BeeBot is switched on 

�  Check the batteries are fully charged 

2. Problem- BeeBot moves off the mat. 

�  Check the direction instructions sequence 

�  Turn BeeBot to face the street after reaching each place to visit. 

Phase 
4 

Exploring and testing 

Change the sequence of visits and then write a new sequence of 
instructions to match. 

Test your sequence and check that BeeBot performs the correct order of 
movements. 

 

Phase 
5 

Challenges: 

1. Set your own challenge, discuss with teacher before proceeding. 

2. Design a sequence of visits that map a day out for a four year old. Program 
BeeBot to visit the planned locations. 
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Tracking steps 
Your Challenge        Level: Basic 

You are to program ProBot to find its way around a race track in the shortest 
time (distance). 

What you need 

1 ProBot Robot that can be programmed to follow instructions 

2 Plan Track mat 

What you do  

Phase 
1 

Planning : 

2. How best can ProBot find its way around the track? 
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Your first plan should move ProBot from HOME to the position of the red 
arrow. 

 

3. Starting from your HOME on the track, write the directions in order of your 
planned solution. 

4. Enter the solution onto a planning sheet which has been started for you: 

If you notice that there seems to be a pattern to the instructions, use this to 
make it easier to plan. 

 

Move Turn Position 
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Calibration : 

1. Place ProBot on the maze grid pattern. 

2. Push the MENU button so that the MENU options appear.  

3. Select the Config option. 

4. Select Unit Cm then      5 to set the movement unit to be 5 cm 

5. Check the unit of 5 cm works on the grid by selecting      then GO. 

 

This completes the planning and calibration phase 

Phase 
2 

Making and Testing: 

1. Enter the first four steps of your track plan into the ProBot program dialog 
box.  

2. Place ProBot on the HOME position facing the in the direction of the arrow. 

3. Push the GO button and check that ProBot performs first four steps as 
required. 

4. Add additional instructions so that ProBot complete the track until the RED 
arrow is reached. Test that your instructions work. 

5. Now complete the instruction sheet for each section in the maze 

6. Test the set of instructions that you have created. ProBot should start from 
HOME and complete each section in turn. 

 

 

 

 

 

 

Phase 
3 

Debug: 

At all times ensure the batteries are fully charged as this may alter the 
performance of BeeBot. 

1. Problem- ProBot not responding to GO 

�  Check that ProBot is switched on 

�  Check the batteries are fully charged 

2. Problem- ProBot moves off the mat. 

�  Check the direction instructions sequence 

�  Turn ProBot to face the street after reaching each place to visit. 

Phase 
4 

Exploring and testing 

1. Change the program to return ProBot to the HOME position.  
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2. Test your sequence and check that ProBot performs the correct order of 
movements. 

 

Phase 
5 

Challenges: 

1. Set your own challenge, discuss with teacher before proceeding. 

2. Design a new track on which ProBot can race. Use a symmetrical pattern 
to make the programming easier. Symmetry helps because patterns of 
code can be reused. Use your project to demonstrate symmetry to others. 

 

 

Sample grid
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Amazing steps 
Your Challenge        Level: Basic 

You are to program ProBot to find its way out of a maze. 

What you need 

1 ProBot Robot that can be programmed to follow instructions 

2 Plan Maze mat 

What you do  

Phase 
1 

Planning : 

1. Design a solution to the problem. How can ProBot find its way out of the 
maze? 

 
 

Your first plan should move ProBot from HOME to the position of the red 
arrow. 

 

HOME 
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2. Starting from your HOME on the maze, write the directions in order of your 
planned solution. 

3. Enter the solution onto a planning sheet which has been started for you: 

If you notice that there seems to be a pattern to the instructions, use this to 
make it easier to plan. 

 

Calibration : 

Move Turn Position 

Fwd 2 Rt  

Fwd 2 Rt  

Fwd 4 Lt  

Fwd 2 Lt  

Fwd 2 Rt  

Fwd 2 Rt  

Fwd 4 Rt  

Fwd 4 Lt  

Fwd 2 Lt  

Fwd 6 Lt  
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1. Place ProBot on the maze grid pattern. 

2. Push the MENU button so that the MENU options appear.  

3. Select the Config option. 

4. Select Unit Cm then      5 to set the movement unit to be 5 cm 

5. Check the unit of 5 cm works on the grid by selecting      then GO. 

 

This completes the planning and calibration phase 

Phase 
2 

Making and Testing: 

1. Enter the first four steps of your trip plan into the ProBot program dialog 
box.  

2. Place ProBot on the HOME position facing the in the direction of the arrow. 

3. Push the GO button and check that ProBot performs first four steps as 
required. 

4. Add additional instructions so that ProBot complete the maze until the RED 
arrow is reached. Test that your instructions work. 

5. Now complete the instruction sheet for each section in the maze 

6. Test the set of instructions that you have created. ProBot should start from 
HOME and complete each section in turn. 

 

 

 

 

 

 

 

 

 

Phase 
3 

Debug: 

At all times ensure the batteries are fully charged as this may alter the 
performance of BeeBot. 

1. Problem- ProBot not responding to GO 

�  Check that ProBot is switched on 

�  Check the batteries are fully charged 

2. Problem- ProBot moves off the mat. 

�  Check the direction instructions sequence 

�  Turn BeeBot to face the street after reaching each place to visit. 
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Phase 
4 

Exploring and testing 

1. Change the program to return ProBot to the HOME position.  

2. Test your sequence and check that BeeBot performs the correct order of 
movements. 

 

Phase 
5 

Challenges: 

1. Set your own challenge, discuss with teacher before proceeding. 

2. Design a new maze from which ProBot can escape. Use a symmetrical 
pattern to make the programming easier. Symmetry helps because 
patterns of code can be reused. Use your project to demonstrate symmetry 
to others. 

 

 

 

 

 


