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Hapkit Board
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LED connection
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Hapkit Programming 
Basics
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Arduino is a single-board microcontroller that makes using 
electronics in multidisciplinary projects relatively easy

The Hapkit board is based on the Arduino design,  
with some added features

The Hapkit board can be programmed using the same 
Arduino integrated development environment (IDE) as an 

Arduino board

Follow the instructions in the assignment to  
download, install, and test the Arduino software

Programming Hapkit Board
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Example Hapkit Program

Programming 
Area

Code:
// Blink the pin 13 LED 
void setup() {                 
  pinMode(13, OUTPUT);      
} 

void loop() { 
  digitalWrite(13, HIGH); 
  delay(1000); 
  digitalWrite(13, LOW); 
  delay(1000); 
}

material courtesy Paulo Blikstein 

The Arduino programming language is similar to C and java
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Running a Hapkit Program

Click
File > 
Upload

Clicking Upload 
sends the code 

from the computer 
to the Hapkit board

or click 
the 
Upload 
button

Your code is now 
running on the 
Hapkit Board!  

What is the LED 
doing?

material courtesy Paulo Blikstein 
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Understanding the code

// Blink the pin 13 LED 
void setup() {                 
  pinMode(13, OUTPUT);      
} 

void loop() { 
  digitalWrite(13, HIGH); 
  delay(1000); 
  digitalWrite(13, LOW); 
  delay(1000); 
}

material courtesy Paulo Blikstein 

void setup() { … }
Any code inside the setup 
function runs once to setup 
the Arduino

void loop() { … }
Any code inside the loop 
function loops over and 
over again
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• The Arduino environment's built-in serial monitor can be 
used to communicate with your Hapkit board

• In the menu, click on Tools > Serial Monitor to view
• Use the following code to interact with the serial monitor:

The Serial Monitor

Serial.println("Hello World!"); 

int my_variable = 0; // variable 
Serial.println(my_variable);

to print to the serial monitor: to read from the serial monitor:
if (Serial.available() > 0)  
{ 
  char inByte = Serial.read(); 
}

void setup() { 
  Serial.begin(9600);  // open the serial port at 9600 bps 
}
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Programming syntax/hints
• Use // before any text you want to have as a comment (and 

comment well!)

• Each statement must end with a ; (semicolon)

• You must declare variables before you use them

• Call built-in Arduino functions to perform I/O (input/output)

• See http://arduino.cc/en/Reference/HomePage for a language 
reference that describes structure, variables, and functions

• If you have never programmed before, the easiest way to learn is by 
looking at and modifying example programs. Don’t modify too many 
things at once before testing your code. Many examples under File > 
Examples
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Global
variables
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Setup
function
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Main Loop
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PWM
function
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Rendering on Hapkit
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Environment
switching
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Texture Example
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materials courtesy Brandon Ritter

“Given that the workspace ranges from 0.06 m to 0.06 m, I split the workspace into 24 
equally sized portions. Then I added damping to half of them. Initially I had only 6 portions but 
needed to increase the resolution by quite a bit to make the texture more realistic.”

4/25/2019 ME327 HW3 - Google Docs

https://docs.google.com/document/d/1lcLx3u03c9Pnn8S8OUb_0N3KYWnPxZdo9vaEEunZS1g/edit 4/14

e. Bump and Valley 
f. Texture 

i. Explanation: 
Given that the workspace ranges from 0.06 m to 0.06 m, I split 
the workspace into 24 equally sized portions. Then I added 
damping to half of them. Initially I had only 6 portions but needed 
to increase the resolution by quite a bit to make the texture more 
realistic. 

ii. Sketch: 

 
4. Peer Grading 

Peer Reviewer: Sam Pliska 

Effect  Noticeability 
(15) 

Stable and 
noisefree (15) 

Realism (15)  Comments 

A. Virtual  
wall 

5  5  5   

B. Linear 
damping 

5  5  5   

C. Nonlinear 
friction 

3  5  4  Hard to 
differentiate but 
feels good! 

D. Hard surface  5  5  4  Not Super Hard 

E. Bump and 
valley 

3  5  4  A little bit hard to 
detect 

F. Texture  5  5  5   

#ifdef ENABLE_TEXTURE //initialize boolean 
 
boolean inDampedArea = false;  

//check if the user is within a damped area  
if (xh < 0.055 || (0.05 < xh && xh < 0.045) || (0.04 < xh && xh < 0.035) || (0.03 < xh && xh < 
0.025) || (0.02 < xh && xh < 0.02) || (0.015 < xh && xh < 0.01)  
|| (0.005 < xh && xh < 0) || (0.005 < xh && xh < 0.01) || (0.015 < xh && xh < 0.02) || (0.025 
< xh && xh < 0.03) || (0.035 < xh && xh < 0.04) || (0.045 < xh && xh < 0.05)) 
{  
  inDampedArea = true; 
} 

//add damping if the user is within the damped areas 
if (inDampedArea) { 
  noEnvironment = false; 
  double b = 5; //set damping coefficient [Ns/m] 
  force = b * dxh_filt; //set force output  
} 

#endif 

4/25/2019 ME327 HW3 - Google Docs

https://docs.google.com/document/d/1lcLx3u03c9Pnn8S8OUb_0N3KYWnPxZdo9vaEEunZS1g/edit 4/14

e. Bump and Valley 
f. Texture 

i. Explanation: 
Given that the workspace ranges from 0.06 m to 0.06 m, I split 
the workspace into 24 equally sized portions. Then I added 
damping to half of them. Initially I had only 6 portions but needed 
to increase the resolution by quite a bit to make the texture more 
realistic. 

ii. Sketch: 

 
4. Peer Grading 

Peer Reviewer: Sam Pliska 

Effect  Noticeability 
(15) 

Stable and 
noisefree (15) 

Realism (15)  Comments 

A. Virtual  
wall 

5  5  5   

B. Linear 
damping 

5  5  5   

C. Nonlinear 
friction 

3  5  4  Hard to 
differentiate but 
feels good! 

D. Hard surface  5  5  4  Not Super Hard 

E. Bump and 
valley 

3  5  4  A little bit hard to 
detect 

F. Texture  5  5  5   



Graphics
Programming
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To visualize the position of the haptic device for debugging and 
presentation purposes, we recommend adding graphics using the 

Processing language (http://processing.org)

Here are two examples to get you started:
http://www.arduino.cc/en/Tutorial/Graph 

http://arduining.com/2013/08/05/arduino-and-processing-graph-example/ 

You need to run the Processing program in order to see the graphics.

After you have the Arduino program running on your board, make sure 
that the USB (serial line) is connected, and run your Processing program.

The Processing program will receive the serial data and create the 
graphics.

Processing
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http://processing.org
http://www.arduino.cc/en/Tutorial/Graph
http://arduining.com/2013/08/05/arduino-and-processing-graph-example/



