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ầEfficient Sunbathing Ẩ 

For a sunflower, it is essential for survival to gather as much sunlight 

as possible. That is the reason why sunflowers slowly turn towards the 

brightest spot in the sky.  

The same principle also applies to solar cells, so that as much 

sunlight as possible can be turned into electricity.  

With the help of these assignment sheets, you will learn how to build 

your own sunflower and how you can make it turn towards a source 

of light by combining the right kinds of electronic devices.  

 

Necessary components 

The wiring of the sunflower on the Arduino patch panels 

only includes a handful of components. Besides Arduino 

and patch panels, you need these items : 
 
 

¶ Χ a brightness sensor ,  

¶ ṭ ƈ Ḃḁḁ ȯᴧ ʏǐʟȓʟʭɜʏ,  

¶ ṭ a Servo motor with a cross top ,  

¶ ṭ 3 blue , 2 red, 2 yellow  and 2 green cable, 

¶ ṭ and of course a paper sunflower .  
 
 

 In addition, you also need a flashlight  as a source of 

light, to test you project.  
 
 
 

ẨĨɜ ɇƈȯǐ ˭ɜ˃ ʭ˃ʏɌ ˭ɜ˃ʏ Ƕȵɜˤǐʏ 

purposefully, every device you have to 

know about. ¨ǐȵʆ ˭ɜ˃ṫ ʭȊǐʟǐ ǐˬǐʏƴȓʟǐ ʟȊǐǐʭʟ ƴƈɌṱẩ  

  

 

Fig. 1: Sunflowers 

Fig. 2: Solar energy plant 

Fig. 3: Image by Stuart McGhee 
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The  lets the sunflower recognize if it is g etting brighter or darker and if it 

is moving to the right (towards the sun) or wron g (away from the sun) direction .  

 

Brightness sensor , or rather light resistor  

ĨȊǐ ƬʏȓǸȊʭɌǐʟʟ ʟǐɌʟɜʏ ˤǐẫʏǐ ˃ʟȓɌǸ Ȋǐʏǐ ȓʟ ƈƴʭ˃ƈȵȵ˭ ƈ ʏǐʟȓʟʭɜʏṫ ˤȊȓƴȊ ȵǐʭʟ ɇɜʏǐ ɜʏ ȵǐʟʟ ǐȵǐƴʭʏȓƴȓʭ˭ 

through depending on the light incidence. The more light hits the sensor, the higher the 

resistance and the less electricity can flow. To measure the resista nce, you have to examine the 

flow of electricity . A digital pin can only identify if electricity is running (HIGH) or not (LOW), but 

not hoˤ ɇ˃ƴȊṫ ʟɜ ʭȊǐ˭ ˤɜɌẫʭ Ȋǐȵʆ ˃ʟ ƈ ȵɜʭ in this case. That is why we need the analog pins . 

 

 

Necessary components 

You need the following components to test the 

brightness sensor : 

 
 

¶ ṭ ƈ Ḃḁḁ ȯᴧ ʏǐʟȓʟʭɜʏ  

¶ ṭ a brightness sensor  

¶ ṭ ḃ Ƭȵ˃ǐ, 1 red und 1 yellow  cable 

 

Your to -doẪs: 

Look at the graphics and the image.  

There you can see what your wiring should look 

like in the end. The circuit  is similar to the one 

you did for the LED. However, you need an 

additional cable between resistor and 

brightness sensor which is connected to an 

analog pin.  

Now you can start  programming and work ing 

with the brightness sensor. The following steps 

will help you understand how to  identify whi ch 

signals arrive at an anal og pin using the serial 

monitor . 

  

Fig. 4: Complete wiring  

Fig. 5: Complete wiring (Fritzing)  
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Does a small value 

mean bright or dark?  

Your to -doẪs: 

1. Open a new Arduino sketch and save it under a reasonable name.  

2. Create the default structure, which you know f rom the introduction.  

3. First, you need to set up all the variables that you need in the settings section.  

Give them reasonable names and write them down in the box below.  

[Note: Even though the pins are called A0, A1, etc., you only use the number in your 

sketch!] 

 You needΧ 

a. an -variable f or the pin that you used for the 

brightness sensor. The value of the variable has to 

be the number of your analog pin . 

b. an -variable, which will save a number for the 

ƬʏȓǸȊʭɌǐʟʟṫ ȓɌ ʭȊȓʟ ƴƈʟǐ Ẩḁẩ. 

4. You first have to start the serial monitor in ṱ °Ƕ ˭ɜ˃ ƾɜɌẫʭ ȯɌɜˤ Ȋɜˤ ʭȊƈʭ ȓʟ ƾɜɌǐ 

anymore, just have another look at the introductory project. Analog pins are usually used 

ƈʟ ƈɌ ȓɌʆ˃ʭṫ ʟɜ ˭ɜ˃ ƾɜɌẫʭ Ɍǐǐƾ ʭɜ ʟʆǐƴȓǶ˭ ƈɌ˭ ʆȓɌ ɇɜƾǐ ƈɌƾ ʭȊǐ  can stay as it is. 

5. In () , you can read out the analog pin and save the content of you r brightness 

variable from 3.b) : 

6. You should display the brightness variable in the . 

7. The program will measure and display the numbers too quickly. That is why, you should 

add a , so that you can Ƕɜȵȵɜˤ ʭȊǐ ʟǐʏȓƈȵ ɇɜɌȓʭɜʏṱ PɜɌẫʭ ǶɜʏǸǐʭ:  

8. Now you can start the test. You will probably have to resolve some slips. Those happen to 

most of us, but they are usually spotted during the testing phase. Start your program and 

then open the . If the numbers are still appearing too quickly , increase 

the  value.  

9. Illuminate the head of the brightness sensor and watch the 

values displayed on the serial monitor. Shield the sensor 

with your hand or a piece of paper. Write down the results 

in the box below . 

[Note: °Ɍ ʏǐƈȵȓʭ˭Ṱ ȓʭẰʟ Ɍǐˠǐʏ equally bright. That is why your measurements will vary a little 

bit. .] 

 

   dark:  high values 

    low values 

   bright : high values 

     low values 
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< >: 

Should it be placed 

before or after the light 

measurement? 

Before or after the saving 

of the brightness value 

(see 2.)? 

Now you know the scale of the values of the brightness sensor and you can tell whether it is 

bright or dark. But the flower needs to know if it is getting darker or brighter. You can use an 

variable which can save the old brightness value and an -command that checks 

whether the current brightness value is higher or lower than the old one.  

 

Your to -doẪs: 

1. Create a new -variable in the settings, which will later 

save the old brightness value. Give it an appropriate name 

and the start value  Ẩḁẩ. 

2. At the end of the , save the measured brightness value in the new variable : 

This way you can save the current value as an old brightness value and it can be used as 

a comparison in the next run . 

3. Now you need an -command which compares the current brightness value with 

the old one and which tells the serial monitor if it got brighter or darker. You need to 

˃ʟǐ ʭȊǐ ẨǸʏǐƈʭǐʏ ʭȊƈɌẩ ƈɌƾ Ẩȵǐʟʟ ʭȊƈɌẩ ʟ˭ɇƬɜȵʟ ˭ɜ˃ ȯɌɜˤ Ƕʏɜɇ ɇƈʭȊǐɇƈʭȓƴʟ: 

 

 

Important : Your program starts at the top and ends at the bottom. Come up with the 

correct place for your -command 

yourself, so that it compares the brightness values 

correctly.  

4. Test your program and have a look what happens on 

ʭȊǐ ʟǐʏȓƈȵ ɇɜɌȓʭɜʏṱ °Ƕ ȓʭẫʟ Ɍɜʭ ˤɜʏȯȓɌǸṫ ƾɜɌẫʭ ˤɜʏʏ˭ ƈƬɜ˃ʭ 

it. In that case, just look for the mistake and try to solve 

it .  

5. Save your sketch! You will need it again for your 

sunflower . 
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PɜɌẫʭ ǶɜʏǸǐʭ ʭɜ ʆ˃ʭ ɜɌ ʭȊǐ 

cross top  

Very good! You already know how the brightness sensor works and how the program can 

register changes in brightness. Now you can work on the rotary motion.  

Necessary components 

¶ ṭ a Servo motor with a cross top   

¶ ṭ Ḃ Ƭȵue, 1 red and 1 yellow cable .  

The  will make the sunflower move. This sheet will explain to you how that works.  

 

Servo motor  

A Servo motor is a motor that c an turn up to a certain degree.  

This Servo motor can turn from 0° to 179°.  

 

Important : You can only tell the motor to turn TO a certain angle.  

Structure of the wiring  

You can keep your old wiring, because you will need it again for the sunflower. In the picture 

below, you can see how the setups look like side by side.  

Your to -doẪs:  

1. Connect your cables with the Servo motor : 

 

¶ brown  => blue  

¶ red  => red 

¶ orange  => yellow  

 

2.  Connect the cable with the Arduino :  

 

¶ blue  => minus ledge  

¶ red  => plus ledge 

¶ yellow   => digital -pin 

 

 

 

 

Now you can go ahead and program the Arduino, so that it can steer the motor. You will first 

learn how to set up the program and then how to move the motor step by step.  

  

Fig. 6: Wiring  with Servo 

motor  

Fig. 7: Wiring  with Servo 

motor (Fritzing)  
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Your to -doẪs: 

1. Open a new Arduino sketch and save it under a reasonable name . 

 

2. Create the default structure, which you know form the introduction.  

 

3. Write down  . at the very top of your project. That way, 

you tell the program it should provide all the  functions avaivable. This 

command must be added to the very first line of the program in angle brackets 

and without a semicolon!  
 

4. You can now add a  to your program, 

which works  like  adding  a variable. With that, you 

can later use all the different  functions. 

Different from variables, Servos do not get a start 

value:  

 

5. Just like with all other devices that are 

controlled, you need an -variable which 

saves the pin  of the servo motor.   
 

6. You have to tell the program in  which pin is connected to the Servo by adding 

this : 

 

7. In you can now move the motor. You can type in

and add a random number between 0 and 179 into the brackets.  

Note: Do not add a °.  

8. Ĩǐʟʭ ˭ɜ˃ʏ ʆʏɜǸʏƈɇ ƈɌƾ ȵɜɜȯ Ƕɜʏ ɇȓʟʭƈȯǐʟ ȓǶ ȓʭẫʟ Ɍɜʭ ˤɜʏȯȓɌǸṱ 

 

9. Repeat steps 7 and 8 with different numbers and find out where the motor can move to.   
 

With larger numbers the motor moves : 

 clockwise 

 counterclockwise  

 

 

Awesome! You now know how the motor can move and what variables you have to use to make 

the motor turn from 0° to 179°.  

  



 
 

7 

Informatics  Enlightened  

Station 1 ẕ ầĞ˃ɌǶȵɜˤǐʏẨ 

 
Your to -doẪs: 

1. Come up with a new -variable, in which 

you will later save the degree or rather the 

position of the motor, and give it a 

reasonable  name. Assign the initial  ˠƈȵ˃ǐ Ẩḁẩ 

to it . 
 

2. In that position should always increase by 1. A variable can be increased by 

calling it up, adding a 1 and saving that new value. That might  sounds difficult, but it is 

actually really easy : 

This new position should be used in your -command, so that your motor 

can head for its new target. Substitute the value in your -command by the 

name of your position variable.  

 

3. ! ȵɜɜʆ ʏǐʆǐʭȓʭȓɜɌ ȊƈʆʆǐɌʟ ʟɜ ʋ˃ȓƴȯȵ˭ṫ ʭȊƈʭ ʭȊǐ ɇɜʭɜʏ ˤɜ˃ȵƾɌẫʭ Ȋƈˠǐ ƈny time to move to 

the new location. ĨȊƈʭẫʟ ˤȊ˭ ˭ɜ˃ Ɍǐǐƾ ƈ break after  (). You 

should add a  . 
 
 

4. Test your program .  

 
 

5. Change the  value and try again. Repeat that multiple times and complete this 

rule.   

If you increase the delay, the motor becomes:  

  slower 

  faster  

 

Şɜ˃ẫˠǐ ȵǐƈʏɌǐƾ Ȋɜˤ ʭɜ Ǹʏƈƾ˃ƈȵȵ˭ ɇɜˠǐ ʭȊǐ ɇɜʭɜʏ ʭɜ ƈ Ɍǐˤ ʆɜʟȓʭȓɜɌṱ C˃ʭ ˭ɜ˃ ˤȓȵȵ Ȋƈˠǐ ʆʏɜƬƈƬȵ˭ 

noticed that the motor stops at 179°. Now the motor should slowly move back and forth from 0° 

to 179°. You can solve that problem with the help of some if -commands and a new variable for 

the movement direction.  
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Your to -doẪs: 

1. Create an -variable, which should save the 

direction. If the value is 1, the motor should 

move clockwise. If the value is -1, the motor 

should move counterclockwise. Assign to it an 

initial  value of 1. 
 
 

2. This variable should be added to your position calculation by replacing the +1 with your 

direction variable : 

 

3. Since the start value is 1, your program should still be working the same as before. The 

motor should still be turning from 0° to 179°. Test that!  

 

4. To make sure the motor changes its direction at the right moment, you have to add two 

if  -commaɌƾʟ ʭȊƈʭ ʟǐʭ ʭȊǐ ƾȓʏǐƴʭȓɜɌ ˠƈʏȓƈƬȵǐ ʭɜ ẨḂẩ ɜʏ Ẩ-Ḃẩṫ ȓǶ ʭȊǐ ɇɜʭɜʏ ʭ˃ʏɌʟ ʭɜɜ Ƕƈʏṱ 

That should work like this:  

 

   

5. Test your program. If you did everything correctly, your motor should move 

back and forth from 0° to 179°.   

 

6. Save your sketch! You will need it again for your sunflower.  

 

 

Well done! Now you know everything you need to set up and program a moving sunflower. If you 

want the orientation of the sunflower to be exact, you have to shield the brightness sensor, so 

that most of the light really comes from one direction only. Otherwise the brightness sensor is 

too inaccurate . 
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Necessary components: 

¶ 2 green cables 

¶ 1 sunflower pattern  

Attachment of t he sensor 

1. Cut out the sunflower, coil up the rectangle and put i t 

through  the hole of the sunflower.  

2. Take off the brightness sensor from the patch panel.   

3. Attach it to the Servo motor by pushing the wires 

through one of the holes at the opposite arms of the 

ɇɜʭɜʏṱ Õƈȯǐ ʟ˃ʏǐ ʭȊǐ ˤȓʏǐʟ ƾɜɌẫʭ ʭɜ˃ƴȊ ǐƈƴȊ ɜʭȊǐʏṫ 

otherwise your wiring will not work.  

4. Now put the green cables in the same holes, that way, 

they should stay in place on their own.   

5. After that, impose the sunflower on the sensor and on 

one arm of the servo cross . 

Structure of the wiring  

To finish up the sunflower setup, you have to connect the 

green cables with the holes that you used for the brightness 

sensor before.   

 

 

Functionality of the sunflower  

Good, now you know everything you need to steer the sunflower. The flower should move in 

small steps and change its movement direction, if it is getting darker. Otherwise it keeps its 

movement direction.  

  

Fig.8: Wiring (Fritzing) 
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Your to -doẪs: 

1. æʆǐɌ ƈ Ɍǐˤ Ğǐʏˠɜ ɇɜʭɜʏ ʟȯǐʭƴȊ ƈɌƾ ˃ʟǐ ʭȊǐ Ẩʟƈˠǐ ˃Ɍƾǐʏẩ Ƕ˃ɌƴʭȓɜɌ ʭɜ ʟƈˠǐ ȓʭ ˃Ɍƾǐʏ ƈ 

reasonable  Ɍƈɇǐṱ ĨȊƈʭ ˤƈ˭ṫ ˭ɜ˃ ƾɜɌẫʭ Ȋƈˠǐ ʭɜ ʟʭƈʏʭ ƈȵȵ ɜˠǐʏ ƈǸƈȓɌ Ƭ˃ʭ ȓɌʟʭǐƈƾ ˭ɜ˃ ƴƈɌ ȧ˃ʟʭ 

ǐˬʆƈɌƾ ˭ɜ˃ʏ ǐˬȓʟʭȓɌǸ Ğǐʏˠɜ ɇɜʭɜʏ ʆʏɜǸʏƈɇṱ Şɜ˃ʏ ʟ˃ɌǶȵɜˤǐʏ ȓʟ ƈȵɇɜʟʭ ƾɜɌǐṫ ˭ɜ˃ẫʏǐ ȧ˃ʟʭ 

missing one last thing : 

 

2. Tell the motor to only change its direction, if it is getting dar ker. Otherwise the direction 

should be kept.   

a. Adopt the variables for the brightness value and the old brightness value from the 

program for the brightness sensor and adjust your  accordingly.  

b. Ķʟǐ ˤȊƈʭ ˭ɜ˃ẫˠǐ ȵǐƈʏɌǐƾ Ƕʏɜɇ ʭȊǐ ƬʏȓǸȊʭɌǐʟʟ ʟǐɌʟɜʏ ƈɌƾ ƴhange , so that 

your program works like this : 

 

 

 

 

 

 

 

[Note: æɌǐ ɜǶ ʭȊǐʟǐ ȵȓɌǐʟ ɇƈ˭ Ɍǐǐƾ ɇɜʏǐ ʭȊƈɌ ɜɌǐ ȵȓɌǐ ȓɌ ˭ɜ˃ʏ ƴɜƾǐṶ PɜɌẰʭ Ȋǐʟȓʭƈʭǐ ʭɜ flip 

a few pages backṰ ȓǶ ˭ɜ˃ ƴƈɌẰʭ ʏǐɇǐɇƬǐʏ Ȋɜˤ ʟɜɇǐʭȊȓɌǸ ˤɜʏȯǐƾṶ] 

 

3. Test your program with the help of your flashlight . Watch the brightness values on the 

serial monitor ṱ °Ƕ ȓʭ ȓʟ Ɍɜʭ ˤɜʏȯȓɌǸṫ ȓʭẫʟ ʆʏɜƬƈƬȵ˭ ƈ ʟɇƈȵȵ ʟȵȓʆ ȓɌ ʭȊǐ if-else-command. It 

could also be, because your  values are way too high or way too low. If the lighting 

conditions are bad, it may help to have the motor turn  for 

each step. 

You did it!!  

Awesome! You have now constructed your own sunflower. You can try to optimize your flower or 
continue with the next station. 

List of references: 

Fig. 1 ẕ Source: Photo by Charlotte Ségure 

Fig. 2 ẕ Source: Photo by Alex Lang 

Fig. 3 ẕ Source: Artist Stuart McGhee 

Fig. 5, 7, 8 ẕ Source: Screenshots of Fritzing-software (http://fritzing.org)  

 

All other graphics/icons  ẚ Source: InfoSphere 
 


