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Abstract: Air hockey has existed for decades and is found in almost every arcade around. But 
what is not as common is a robotic opponent which can detect the puck and play against you. 
The goal was to make a table that fully eliminates friction and energy loss. The table was 
constructed out of wood and mdf, and metal sliders were used with the ‘H-bot’ system of pulleys 
(taken from JJRobots) to move the robotic paddle around. An infrared positioning camera was 
used to determine the trajectory of the puck. The table has no friction when the air comes on, and 
the puck loses about 60% of its energy when it hits the walls. 
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I.  Introduction 
A: History 

The idea of air hockey as we know it came originally from ice hockey. In 1972, a group 
of Brunswick Billiards engineers, Phil Crossman, Brad Baldwin, and Bob Kenrick, decided to 
design a “frictionless” gameplay surface. When the project stalled, a major ice hockey fan and 
Brunswick engineer named Bob Lemieux had the idea to model the game off of ice hockey, with 
a gliding puck that is hit towards a goal at each end. When this company went public with their 
tables, the popularity of the game skyrocketed. Throughout the ‘70s, it started to become a staple 
of college rec rooms, carnivals, and arcades. A typical air hockey table has a surface with many 
holes where air shoots up, with rails all around the edges and slits for goals on either end.  

 
Figure 1: Original Brunswick Patent for “air cushion game” (1975) [1] 
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Figure 2: Original Ad for Brunswick Air Hockey Tables [1] 
 
Air hockey almost died out as the new wave of video games like galactica, pac man, and 

others rushed in during the 80’s. But it has endured and is one of the few active, somewhat 
athletic games played in arcades alongside those video games. 

 
B: Motivation 

The possibility of playing man vs. robot air hockey is very interesting as an addition to 
the game, as it adds in that machine/higher-tech aspect of video games, but retains the physical 
aspect of air hockey. 

The most interesting part of this experiment for exploration is the design of the tracking 
mechanism for locating the puck. The goal is to use an infrared sensor hovering over the board 
and have a light shining out of the top of the puck that can be detected to determine the exact 
location of the puck on the playing surface. This design has not been explored before, at least 
from what can be found online. The original design of the robotic arm (JJRobots) uses a camera 
to track the puck on the table, and then sends a signal to an arduino telling the motor where to 
place the robot’s paddle. I plan to use the same design for the robotic arm, but with a bigger table 
and a different detection method: IR instead of a camera. The camera works very well; however, 
the infrared sensor has potential to be more effective, especially in poor lighting and with little 
wifi (both of which would be expected in most arcades). Wifi is not as reliable as the connection 
of a sensor to an Arduino through a wire. 

Another interesting part is the design of the code that comes along with it. I plan to test 
out more defensive strategies as well as more aggressive strategies to see which one performs 
best against a human. If there is enough time, I will build two robots and test strategies against 
each other, and have an ‘easy,’ ‘medium,’ and ‘hard’ drawing. This sort of experimentation has 
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not been publicly published and so would be a great way to explore the best strategy for air 
hockey; how often should one leave their goal to go into ‘attack’ mode? 
 
II. Theory 

A: Friction and Normal Force 
Any air hockey table relies on a frictionless surface to allow the puck to travel at very fast 

speeds. This requires a lift force of a stream of air, which minimizes friction by decreasing the 
normal force on the puck (shown below). Because , by applying anF f riction = μk * F Normal  
upwards force and decreasing the normal force between the table and the puck, the air minimizes 
the force of friction between the two surfaces. This allows the puck to travel very fast without 
slowing down at all; therefore the velocity does not change until it bumps off of a wall or hits the 
other player’s paddle. 
 

 
Figure 3: FBD of Puck With/Without Air Blowing 

 
This force on the puck is achieved by forcing air through very small holes in the playing 

surface, applying pressure upwards at those points.  
 

B: Back Pressure Calculation 
According to Harco Manufacturing, by forcing the 1200 cfm of air through a 1” pipe and 

90 degree elbow (as was the original plan), there is significant back pressure generated. 
According to the equation below (where L is the length of the pipe, Q is the gas flow, D is the 
size of the pipe, and T is the temperature), the back pressure is proportional to the length of the 
pipe through which the air is forced, and inversely proportional to the size of the pipe to the fifth.  

 
Therefore the blower was secured directly to the air chamber, rather than forcing the air 

through small pipes. The prototype lifted the puck, but just barely, and with the full-size table, 
the air chamber is 16 times larger, so there are 16 times as many holes. Therefore the pressure at 
each hole will decrease proportionally. By reducing this back pressure using shorter, wider pipes, 
the table has less resistance to air flow, and thus becomes much more effective. 
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C: Arduino 

For the robotic opponent, an Arduino is crucial in processing the data from the goal 
sensors (motion sensors) and processing the data from the infrared radiation detection. An 
Arduino is a device that contain a microcontroller, which is essentially a small computer. The 
microcontroller contains random-access memory (RAM), CPU to execute programs, and input 
and output devices that allow it to interact with the world. The memory is split into two 
compartments: program memory and data memory. The code is stored in this program memory, 
whereas the data is stored separately in the data memory.  
 

 

 
Figure 4: Key Features of the Arduino [5] 

 
 
This microcontroller is paired with several other components in an Arduino in order to 

allow it to execute programs. It contains a 16 MHz crystal oscillator, which provides the Arduino 
with a clock, to keep time and give it a speed of 16 MHz, or 16 commands per second. It also has 
several analog and digital pins. Analog input pins (A0-A5), are used to take in information from 
sensors, which come in a scale of 0-1023, because the Arduino stores 10 bits of information 
(2^10 = 1024). These analog input pins were not used in my project, as the communication with 
the IR positioning camera required I2C serial communication, and the infrared LED, as well as 
the stepper motors, required digital output.  

Digital output and input pins simply send and receive voltages that are either HIGH or 
LOW. Therefore it is only sending and receiving binary input and output. 

In addition, some digital pins allow ‘pulse width modulation.’ This essentially imitates 
variable voltage outputs by sending a perfect square wave that varies in the proportion of time it 
is on HIGH voltage. This proportion is called the ‘duty cycle.’ 
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Figure 5: PWM Duty Cycles [6] 
 
These PWM pins are useful for DC Motors, but for the stepper motors used in the air 

hockey robot, simple digital pins were used. Still, these motors require a similar pulsing voltage 
on and off with delays in between. 

 
D: Stepper Motors 

Stepper motors are brushless DC motors that divide their rotation into a certain amount of 
‘steps.’ They have many electromagnets oriented in a circle, surrounding a N/S magnet that is 
free to rotate. Only one electromagnet is switched on at a time, to exert a magnetic force on the 
magnet and draw the opposing side of the rotating magnet towards it. It then will move to the 
next electromagnet in the circle when the current electromagnet is switched off and the next one 
is switched on. This way the magnet rotates a clear amount of ‘steps’ and can be controlled 
easily. The more electromagnets in the motor, the smaller the degrees jumped in each ‘step,’ and 
the greater the rotational precision. For example, if there are 4 electromagnets, the stepper motor 
jumps 90 degrees each jump, as shown below. 
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Figure 6: 1 Full Rotation of Stepper Motor [7] 
 

Though this is a useful illustration, more useful motors often have more than one magnet 
on the rotor and many magnets on the outside, so that the total torque increases on each step. The 
motors used in the air hockey table are 1.8° per step, or 200 steps/revolution. These therefore 
have incredibly precise positioning, which is crucial for the project. In addition, stepper motors 
are very reliable and don’t malfunction often, which is very important if they are being installed 
in an arcade. Also it is very easy to transition between forward and backward movement on a 
dime, which is important for an air hockey robot that needs to move back and forth based on 
where the puck is. 

The startup torque of these stepper motors was measured using a pulley system and 
hanging weights. Startup torque is crucial to the project, because every time the robot changes 
directions, it requires the motors to make steps in the opposite direction of its momentum, 
meaning that it is exerting a large torque on the motors when they change directions. This 
essentially requires a strong startup torque, because the motor is starting with no speed and trying 
to pull a load.  

The experiment required the lever arm distance of the motor, which was measured using 
a caliper. Because , the maximum torque can be found byorque F orce istanceT =  * D  
increasing the force (applied by the hanging weights) until the motor could no longer spin its first 
step. This also helped in comparing the motor to its specifications found online. 

 
Table 1: Motor 1: Startup Torque Calculation 

 Force Lever Arm Startup Torque Theoretical 
Startup Torque 

Motor 1  23.1 N 9 mm 0.208 N*m 0.45 N*m 

Motor 2 21.8 N 9 mm 0.196 N*m 0.45 N*m 



 
 
 

Weingart 8 

It was surprising that the torque was so far below the theoretical torque found online, but 
it is possible that the code was not ideal for startup torque (it was designed for speed). Also, it is 
possible that the actual lever arm distance was larger than measured, as the string wrapped on 
itself and grew larger. Still, this torque should be high enough. 

 
E: IR tracking using Master/Slave communication 

For the infrared tracking, serial communication is necessary. The IR positioning camera 
is an I2C device, meaning that it can send serial information to the arduino using a master/slave 
setup. This information is transferred using the SCL and SDA pins. The SCL pin is the serial 
clock pin, which one device pulses at a regular interval to let the other know that bytes of data 
are coming and to synchronize their timing. Then the SDA pin is used to send the data while the 
pulse is on high. One device is controlling this interaction, and that device is the ‘master.’ In my 
project, I will use the arduino board as the ‘master’ and the IR camera as the ‘slave,’ because I 
want to be able to take the tracking data only when I want, when I actually want to use the 
camera (the puck is coming towards the robot). 

 
III. Design 
 
A: Prototype - Lessons Learned 

A fully functioning prototype was built for the air hockey table, at about 1/16 the area of 
the full air hockey surface. It uses a large blower and a garbage bag to blow air into a pvc pipe, 
which connects to the air cushion under the playing surface. The surface has 1/16” holes drilled 
with ⅘” spacing, and its walls are wood-glued onto the sides.  

 
 
 
 
 
 
 
 
 
 
 

Figure 7: Prototype construction  
 

Although the puck slid smoothly across most of the surface, there were a few major 
issues that were addressed with the final design. First, the prototype initially had significant 
leaking of air through the edges in the air cushion, and required wood glue to seal the edges. 
Once it was glued, it worked very well, and the puck slid with almost no friction. However, the 
excess glue spilled over onto the playing surface and increased friction. Also, the top and bottom 
sheets of the prototype were very crooked, at about 0.9” in height at one edge and 1.5” at the 
other. This will be less of an issue with the bigger table, because more spacers will be used and 
therefore less variance. Still, it is crucial to make sure the table is very flat. The 1.5” spacers 
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between the bottom sheet and top sheet need to be sanded and made more flat in order to level 
the table. Also the frame and playing surfaces will be cut with a table saw to allow for more 
precise dimensions than a hand saw. These issues with the prototype helped improve the final 
design of the table, outlined below. 

 
B: Air Hockey Table 

The air hockey table is composed of a frame of 1-by-6 wood, a plywood bottom surface, 
a playing surface made of medium-density flipboard, and 1-by-2 spacers for the air cushion. In 
addition, 2-by-2 support beams are in place below the plywood to ensure stability. The table also 
has goals using the maker-box design. A large electric blower pushes air through two air ducts 
which are connected to two inlets in the plywood. 

The playing surface has over 2,000 holes, all 1/64 inches and spaced 1 inch apart in a 
grid. The four pieces of 1-by-6 wood are screwed together to form a frame, and to seal the 
playing surface to the bottom of the air cushion (plywood), there are long pieces of 1-by-2 wood 
screwed in along the frame. This allows for easy positioning of the two surfaces, and more 
stability and security.  
 

 

 
Figure YYYY: Bottom of Chamber: Inlet Hole Dimensions 

 
The inlet hole was made much bigger in order to minimize back pressure. The small 

rectangles shown are spacers, which make sure that the flimsy top surface is flat against the 
bottom plywood. This flat surface is crucial for the table; it ensures that the puck won’t 
accelerate due to gravity. 
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Figure YYY: Air Hockey Table CAD (dimensions of outside of table are 39-by-69) 
 
 

C: Robotic Arm 
The robot opponent was modeled off of the ‘JJRobots’ pulley system, which uses two 

stepper motors: one for forward/backward movement and one for side-to-side (shown below). 
These motors allow for very precise output, which is crucial in hitting a small, fast-moving puck. 
 

 
Figure 4: H-Bot 2-Motor Pulley System [4] 
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D: Tracking System 
It was decided that the best way to track the puck would be to have infrared LED’s 

attached above the table alongside the positioning camera, and have reflective aluminum 
attached to the puck to reflect the light back at the IR positioning camera. The camera was tested 
at 30 inches above the table, and it was able to detect the position of the reflected light. However, 
it was slightly spotty and often lost track of the puck. This lead to the idea that the aluminum 
could be shaped in a dome. This way, IR light is much more likely to reflect straight back at the 
camera, rather than bouncing in the other direction.  
 
 

E: Code 
The code was designed to first, gather infrared coordinates from the IR camera, and 

second, take those coordinates and turn them into commands to two stepper motor to tell them 
where to move the puck. The timing of each loop had to be controlled very carefully, as it is 
important to keep the robot moving quickly. If there are delays other than while the stepper is 
moving, the robot is stationary for that time. In addition, the velocity of the puck had to be found 
using two positions and the time it took to go between them. This velocity calculation required a 
specific loop time, or the time between IR coordinate retrievals, to track the puck’s trajectory. 

 
Figure 6: IR Tracking Flowchart 
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IV. Results 
In order to determine how effective the table was, it was decided that the important 

criteria were how frictionless the surface was, how much energy the puck retained after colliding 
with a wall, and most importantly, how often the robotic arm worked to block shots. 
 

A: Friction Calculation 
An experiment was set up to determine the coefficient of friction between the puck and 

the table before and after air was turned on. Ideally, when the air is on, the coefficient of friction 
is around 0, as that would lead to a perfectly frictionless surface. An overhead camera was used 
to film the puck being thrown alongside a ruler with the air off. This allowed the distance 
traveled to be measured, as well as the time to stop. This was repeated with the air on.  
 

Using Newton’s 2nd law (F=ma), we know that the force of friction (the only horizontal 
force) is equal to the mass of the puck times the acceleration: , so . The mμ * m * g =  * a μ = g

a  
acceleration is given by . Using this acceleration, we can calculate the coefficient ofa = 2

t2
Δx*  

friction. Three trials were executed for both air on and air off, and the results are shown below. 
 
Table 1: Gliding Puck to a Stop With No Air Flow. 

 Distance to rest (m) Time to rest (s) Calculated μ  

Trial 1 0.55 m 1.8 s 0.035 

Trial 2 0.70 m 2.0 s 0.036 

Trial 3 0.9 m 2.4 s 0.031 

AVERAGE   0.034 

 
With the air on, the puck would not come to a stop; even when thrown extremely softly, 

the puck would go sideways with fluctuations in the table rather than stop. It was attempted to go 
frame-by-frame to estimate the initial and final speed of the puck, but that difference was 
miniscule. Therefore data was too difficult to collect for this experiment. 
 

B: Energy Loss Bouncing off of Walls 
Using the same system outlined above (a puck gliding alongside a ruler), the proportion 

of energy lost bouncing off of the four different walls was measured. In this experiment, it is 
crucial to get velocity immediately before and after the collision to negate changes in velocity 
due to friction or due to an uneven table. To find velocity immediately before the collision with 
the wall, the video was analyzed frame-by-frame, and velocity was measured in cm/frame. 
Because percentage of energy lost is the calculation, this unit is reasonable to use. 
 

 Velocity before 
collision (cm/frame) 

Velocity after 
collision (cm/frame) 

Percentage of energy 
lost (%) 
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Rail 1 0.52 0.33 59.7 

Rail 2 0.39 0.24 65.2 

Rail 3 0.61 0.19 90.3 

Rail 4 0.53 0.35 56.3 

AVERAGE   67.9 

 
 

C: Proportion of shots blocked with different strategies (could not fill out yet) 
(i) With paddle sitting in front of goal 
(ii) Paddle going back and forth without tracking 
(iii) Full tracking working 

 
 

V. Conclusion 
The air hockey table works almost perfectly to allow a puck to glide with no frictional 

resistance. The only minor issues are small gaps in sanding and a few places where glue slows 
the puck down. On the other hand, the rails around the edges of the table are not very effective at 
preserve the puck’s energy as it bounces. The experiment indicated that the puck lost an average 
of over 67% of its energy when bouncing off of the rails. However, this is an overestimate of the 
majority of rail bounces, as the experiment was conducted with the puck hitting the wall at 90 
degrees. In the actual game it is much more likely to hit at smaller angles. Therefore in reality, 
the puck will lose much less energy than indicated in the experiment; that is an upper bound. In 
addition, one data point had 90% energy loss, which occured at a location where glue was 
sticking out and creating a bump on the playing surface. Once this is sanded down, the rail 
should get much better at preserving energy. 

The robotic arm has not been tested yet; however, the project has already been somewhat 
successful in reaching its goals, in that it has, first, created a completely frictionless air hockey 
table, and second, shown that infrared tracking is a very strong, fast, reliable method in that it 
can track the coordinates of a rapidly-moving puck. Eventually, this project has very high 
potential as an inexpensive, fun, exciting arcade game.  
 
 
VI. Next Steps 

The next step for this project is to test different strategies for the robot and figure out 
which one works best. For example, it is interesting to see if the robot should stay in the goal or 
move forwards to attack. Currently the strategy is to stay in the plane of the goal and wait for the 
puck, then hit it forwards and return to the goal. These strategies could be tested using a human 
playing against the robot, and measuring the proportion of time that the puck goes in the goal.  

In addition, the table could use simple sensors to determine the score of the game and 
possibly light up or make a sound when a goal is scored. Lastly, if legs were added to the table, 
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and a stand for the air blower, that would greatly increase the usability and ease of setting up the 
table. 
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VIII. Appendices 
Appendix 1: Parts Description 

Many of the parts for the robotic arm were bought from JJRobots, as they have a kit 
online. However, this kit was adapted for a much bigger table, and the IR tracking system used in 
this project had not been done befores.  

Part Number/Amount Purpose Price Where it was 
Found/Bought 

2’-by-2’ MDF 2 Prototype  $6.00 Home Depot 

48” by 96” MDF 1 Air Hockey 
Surface 

$62 (shipping: 
$50) 

Amazon  

1.5” by 5.5” 
Wood 

20 feet Border/Frame, 
Spacers 

$30 Home Depot 

Air Ducts: 4” 5 feet Air Inlet for 
Table 

$30 Online 

Electric Blower 1 Blows Air for 
Table 

$0 Whitaker 

Motion Sensor 2 Sensing Goals $0 Whitaker 

Arduino Mega 
and Wires 

1 Controls Goal 
Sensing and 
Robot Opponent 

$0 Whitaker 

Screen 1 Displaying 
Score 

$0 Whitaker 

Battery 1 Powers Arduino $0 Whitaker 
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Paddles 4 Air Hockey $10 Amazon 

Pucks 2 Air Hockey $4 Amazon 

Stepper Motor 
(High-Res, Low 
Torque, Low 
RPM) 

2 Robot $100 JJRobots 

Pulleys, 
3d-Printed Parts, 
Screws 
 

lots Robot $50 JJRobots 

Infrared 
Positioning 
Camera 

1 Tracking System $25 DFRobot 

Infrared Emitter 4 Tracking System  $6 Amazon 

  TOTAL: $334  

 
Appendix 2: Arduino Code 
 
/************ 
 * Robotic Air Hockey 
 * John Weingart 
 * This code uses IR positioning coordinates to determine where the puck will 
 * be when it crosses the path of the air hockey robot. This gives the robot time 
 * to move to that location.  
 * The robot is controled by two stepper motors attached to a pulley. 
 */ 
 
 
#include <Wire.h> 
#include <Stepper.h> 
 
//Initialize Pins 
const int IRPin = 13; 
const int stp = 2; 
const int dir = 3; 
const int MS1 = 4; 
const int MS2 = 5; 
const int EN = 6; 
const int stp2 = 7; 
const int dir2 = 8; 
const int MS12 = 9; 
const int MS22 = 10; 
const int EN2 = 11; 
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//IR tracking 
int IRsensorAddress = 0x58; 
int slaveAddyCreator = 0xB0; 
int slaveAddress; 
int x; 
int xCoord; 
int yCoord; 
int prevX = 0; 
int prevY = 0; 
boolean trackable = true; 
double velX; 
double velY; 
int finalPos; 
int timeToPos; 
int paddlePos = 18; 
const int IR_HEIGHT = 30; //IR camera is positioned 30 inches above the table 
const int HORIZONTAL_CONVERSION_INCHES = IR_HEIGHT * tan(.332) * 2 / 1023; 
const int VERTICAL_CONVERSION_INCHES = IR_HEIGHT * tan(.262) * 2 / 750; 
const int LOOP_TIME = 30; 
byte data_buf[16]; 
int i; 
 
int Ix[4]; 
int Iy[4]; 
int s; 
 
void Write_2bytes(byte d1, byte d2) 
{ 
    Wire.beginTransmission(slaveAddress); 
    Wire.write(d1); Wire.write(d2); 
    Wire.endTransmission(); 
} 
 
void setup() 
{ 
    slaveAddress = slaveAddyCreator >> 1;   // This results in 0x21 as the address to pass to TWI 
    Serial.begin(19200); 
    pinMode(IRPin, OUTPUT);  
    pinMode(stp, OUTPUT); 
    pinMode(dir, OUTPUT); 
    pinMode(MS1, OUTPUT); 
    pinMode(MS2, OUTPUT); 
    pinMode(EN, OUTPUT); 
    resetEDPins(); //Set step, direction, microstep and enable pins to default states 
    Wire.begin(); 
    // IR sensor initialize 
    Write_2bytes(0x30,0x01); delay(10); 
    Write_2bytes(0x30,0x08); delay(10); 
    Write_2bytes(0x06,0x90); delay(10); 
    Write_2bytes(0x08,0xC0); delay(10); 
    Write_2bytes(0x1A,0x40); delay(10); 
    Write_2bytes(0x33,0x33); delay(10); 
    delay(100); 
    digitalWrite(IRPin, HIGH); 
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    digitalWrite(EN, LOW); 
} 
void loop() 
{ 
    digitalWrite(IRPin, HIGH);  
    collectPositionIR(); 
    if(isInRange(prevX) && isInRange(xCoord) && prevX < xCoord) 
    { 
      calculateFinalPosition(); 
    } 
 
    if(finalPos < paddlePos) 
    { 
      moveStepperRight(); 
    } 
    else if(finalPos > paddlePos) 
    { 
      moveStepperLeft(); 
    } 
    else 
    { 
      delay(30); //to keep loop time consistent 
    } 
 
    if(trackable = true) //only update coordinates if it is moving far enough in one loop to track 
    { 
       prevX = xCoord; 
       prevY = yCoord; 
    } 
} 
 
void collectPositionIR() 
{ 
    Wire.beginTransmission(slaveAddress); 
    Wire.write(0x36); 
    Wire.endTransmission(); 
    Wire.requestFrom(slaveAddress, 16);        // Request the 2 byte heading (MSB comes first) 
  
    for (i=0;i<16;i++) { data_buf[i]=0; } 
    i=0; 
  
    while(Wire.available() && i < 16) {  
        data_buf[i] = Wire.read(); 
        i++; 
    } 
 
    Ix[0] = data_buf[1]; 
    Iy[0] = data_buf[2]; 
    s   = data_buf[3]; 
    Ix[0] += (s & 0x30) <<4; 
    Iy[0] += (s & 0xC0) <<2; 
 
    Ix[1] = data_buf[4]; 
    Iy[1] = data_buf[5]; 
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    s   = data_buf[6]; 
    Ix[1] += (s & 0x30) <<4; 
    Iy[1] += (s & 0xC0) <<2; 
 
    Ix[2] = data_buf[7]; 
    Iy[2] = data_buf[8]; 
    s   = data_buf[9]; 
    Ix[2] += (s & 0x30) <<4; 
    Iy[2] += (s & 0xC0) <<2; 
 
    Ix[3] = data_buf[10]; 
    Iy[3] = data_buf[11]; 
    s   = data_buf[12]; 
    Ix[3] += (s & 0x30) <<4; 
    Iy[3] += (s & 0xC0) <<2; 
 
    for(i=0; i<4; i++) 
    { 
      if (Ix[i] < 1000) 
        Serial.print(""); 
      if (Ix[i] < 100)  
        Serial.print(""); 
      if (Ix[i] < 10)  
        Serial.print(""); 
      Serial.print( int(Ix[i]) ); 
      Serial.print(","); 
      if (Iy[i] < 1000) 
        Serial.print(""); 
      if (Iy[i] < 100)  
        Serial.print(""); 
      if (Iy[i] < 10)  
        Serial.print(""); 
      Serial.print( int(Iy[i]) ); 
      if (i<3) 
        Serial.print(","); 
    } 
    Serial.println(""); 
  
    xCoord = Ix[0]; 
    yCoord = Iy[0]; 
} 
 
void calculateFinalPosition() 
{ 
    //only calculate if it has moved far enough so that it actually can make a trajectory 
    if(abs(prevX - xCoord) > 2 || abs(prevY - yCoord) > 2) 
    { 
  
      velX = (HORIZONTAL_CONVERSION_INCHES)*(xCoord - prevX) / (LOOP_TIME/1000); 
      velY = (VERTICAL_CONVERSION_INCHES)*(yCoord - prevY) / (LOOP_TIME/1000); 
      trackable = true; 
    } 
    else 
    { 
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      trackable = false; 
    } 
} 
 
boolean isInRange(int value) 
{ 
  if(value != null && value > 0 && value < 1023) 
  { 
    return true; 
  } 
  return false; 
} 
void resetEDPins() 
{ 
  digitalWrite(stp, LOW); 
  digitalWrite(dir, LOW); 
  digitalWrite(MS1, LOW); 
  digitalWrite(MS2, LOW); 
  digitalWrite(EN, HIGH); 
} 
void moveStepperRight() 
{ 
    digitalWrite(dir, HIGH); 
    for(x=1; x<30; x++) 
    { 
      digitalWrite(stp, HIGH); 
      digitalWrite(stp2, HIGH); 
      delayMicroseconds(500); 
      digitalWrite(stp, LOW); 
      digitalWrite(stp2, LOW); 
      delayMicroseconds(500); 
    } 
} 
void moveStepperLeft() 
{ 
    digitalWrite(dir, HIGH); 
    digitalWrite(dir2, HIGH); 
    for(x=1; x<30; x++) 
    { 
      digitalWrite(stp, HIGH); 
      digitalWrite(stp2, HIGH); 
      delayMicroseconds(500); 
      digitalWrite(stp, LOW); 
      digitalWrite(stp2, LOW); 
      delayMicroseconds(500); 
    } 
 

Bibliography 
[1] Air Hockey Table Guide. "History." Air Hockey Table Guide. Last modified 2017. Accessed 
February 3, 2018. http://www.airhockeytableguide.com/about-us/history/. 
  
 



 
 
 

Weingart 20 

[2] Cyan Infinite. "Hand Tracking Using Infrared Compound Eye." Cyan Infinite. Accessed 
February 4, 2018. http://cyaninfinite.com/projects/hand-tracking-using-infrared-compound-eye/. 
 
[3] Images SI. “How Stepper Motors Work.” Images Scientific Instruments. Accessed March 12, 
2018. http://imagesco.com/articles/picstepper/02.html 
 
 
[4] JJRobots. "Air Hockey Robot EVO." JJRobots. Accessed February 3, 2018. 
https://www.jjrobots.com/the-open-source-air-hockey-robot/. 
  
[5] https://www.studentcompanion.co.za/getting-started-with-arduino/ 
 
[6]https://www.mathworks.com/matlabcentral/answers/111916-find-the-voltage-from-a-pwm-sign
al 
[7] https://www.imagesco.com/articles/picstepper/02.html 
 
 

http://cyaninfinite.com/projects/hand-tracking-using-infrared-compound-eye/
http://imagesco.com/articles/picstepper/02.html
https://www.studentcompanion.co.za/getting-started-with-arduino/
https://www.mathworks.com/matlabcentral/answers/111916-find-the-voltage-from-a-pwm-signal
https://www.mathworks.com/matlabcentral/answers/111916-find-the-voltage-from-a-pwm-signal
https://www.imagesco.com/articles/picstepper/02.html

