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CHAPTER 1 

INTRODUCTION 

Now a days virtual environment is considered as a means of efficient human 

interaction. This is defined by the diversified field of application. The range of 

applications include phobia therapy, military simulation, medical training etc.., The 

progressive advancements in the field of electronics have led to a still more widening of 

the spectrum of human computer interaction. The user interface approach of using 

keyboard, mouse, pen  are  not  catching up to the race. The use of hand gestures as a 

input  method  providing human computer interaction. This will be useful in controlling 

gaming applications using hand gestures.                                                                                                                                                                                             

Game theory is a branch of mathematics that can be used to analyze system 

operations in decentralized and self-organizing networks. It describes the behaviour of 

players in a game. Players may be either cooperative or non-cooperative while striving to 

maximize their outcomes from the game. In this regard sensors manage their operations in 

terms of power resources devoted to sensing and communicating among themselves and 

with a global controller such that the assigned task could be completed effectively as 

desired. 

A wireless sensor network (WSN) is a network of thousands of resource-

constrained sensors whose communications with a central station are conveyed by means 

of wireless signals. A sensor node is generally comprised of four basic elements, 

including a sensing unit, a processing unit, a transceiver unit, and a power unit. The WSN 

is frequently deployed for sensing the area of interest   where data captured encompass 

light, pressure, sound, and others. Sensor nodes in WSN mainly use a broadcast 

communication paradigm where the sensor signals are used in further analysis of the 

sensed environment. WSN is preferred as the sensor system architecture with regard to its 

inherent redundancy but is susceptible to disadvantages caused by limited operation life-

time. Differ from other wired networks, the use of WSNs are usually restricted by energy 

stored, computation capability, memory, and short communication distance. 

In this present work hand gestures is utilized to control 2D gaming application. To 

achieve this wireless accelerometer based gloves are designed and developed. 
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1.1 MARKET ANALYSIS 

Mobile phone content (MPC) market is pretty young worldwide: in Japan it 

started in1999. Estimation of Japanese MPC market size for 2002 is 140 billion yen, from 

which downloadable Java games are thought to be 20 billion yen.  

 

 

                          Table 1.1  Mobile entertainment and gaming users, millions  

Biggest U.S entertainment field in 2001 was music, and after that follow digital 

gaming (sales of hardware and software) and movie ticket sales. Global markets of 3G 

service revenues are estimated to be $320 billion, and mobile gaming worth $23.7 billion 

Entertainment  application    by 2001               2006 

 

Information services  47.2 901.0 

Gambling 25.7 572.4 

Gaming 42.9 848.0 

Music  71.5 689.0 

Pictures 34.3 636.0 

Moving images 1.4 318.0 

Games sub-application 

 

by 2001 2006 

SIM/embedded 34.3 263.7 

Online(sms/net) 12.0 508.8 

Downloadable 5.7 206.7 

Multi-platform 3.0 197.8 
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in 2010.  In Western Europe five big countries generate over 70% of the mobile 

entertainment revenue, and the estimates for the Finnish mobile gaming market size are: 

3.55 million EUR in 2001, and 31.13 million EUR in 2005.  In 2001 PC and video game 

market in Finland was 59.3 million euros. The ARC Group’s predictions from the growth 

of the global mobile entertainment usage are given in Table 1. This shows that gaming is 

expected to be popular compared to other entertainment applications, and that online 

(connected) gaming is expected to become the most popular sub-category. 
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CHAPTER 2 

METHODOLOGY 

 

A game controller is a device used with games or entertainment systems to 

provide input to a video game, typically to control an object or character in the game. A 

controller is usually connected to a game console or computer by means of a wire or cord, 

although, since the mid-2000s, wireless controllers have become widespread. Input 

devices that have been classified as game controllers include keyboards, mice, gamepads, 

joysticks, etc. Special purpose devices, such as steering wheels for driving games and 

light guns for shooting games, are also game controllers. 

Game controllers have been designed and improved over the years to be as user 

friendly as possible. The Microsoft Xbox controller, with its shoulder triggers that mimic 

actual triggers such as those found on guns, has become popular for shooting 

games. Some controllers are designed to be deliberately best for one type of game, such 

as steering wheels for driving games, or dance pads for dancing games. 

One of the first video game controllers was a simple dial and single button, used 

to control the game Tennis for Two. Since then, controllers have evolved to 

include directional pads, multiple buttons, joysticks, motion detection, analog      

sticks, touch screens, and a plethora of other features 

In our project we are going to implement accelerometer based game controller 

using xbee for wireless capability. 

 

 

  

http://en.wikipedia.org/wiki/Shooter_games
http://en.wikipedia.org/wiki/Xbox_%28console%29
http://en.wikipedia.org/wiki/Shooter_game
http://en.wikipedia.org/wiki/Shooter_game
http://en.wikipedia.org/wiki/Racing_video_game
http://en.wikipedia.org/wiki/Dance_pad
http://en.wikipedia.org/wiki/Tennis_for_Two
http://en.wikipedia.org/wiki/D-pad
http://en.wikipedia.org/wiki/Joystick
http://en.wikipedia.org/wiki/Motion_detection
http://en.wikipedia.org/wiki/Analog_stick
http://en.wikipedia.org/wiki/Analog_stick
http://en.wikipedia.org/wiki/Touch_screen
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CHAPTER 3 

        BLOCK DIAGRAM OF GAMING CONSOLE 

3.1 TRANSMITTER SECTION 

 

   

 

 

  

                 Fig 3.1: Transmitter block of game controller 

 

3.2 RECEIVER SETION 

 

  

 

 

 

 

                       Fig 3.2: Receiver block of game controller 
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CHAPTER 4  

   CIRCUIT DIAGRAM 

 

                       Fig 4.1: Pin diagram Transmitter section 

 

                      Fig 4.2: Transmitter Section Schematic diagram 
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                             Fig 4.3: Receiver Section Pin diagram 

                  

                            Fig 4.4: Receiving section Schematic Diagram  
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CHAPTER 5                  

 HARDWARE IMPLEMENTATION  

5.1 ARDUINO DUEMILANOVE 

                  

                               Fig 5.1 Arduino Duemilanove 

                 The Arduino Duemilanove is a microcontroller board based on the 

ATmega328 , It has 14 digital input/output pins (out of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz crystal oscillator, a USB connection, a power jack, an 

ICSP header, and a reset button. It contains everything needed to support the 

microcontroller; simply connect it to a computer with a USB[2] .The Duemilanove differs 

from all preceding boards in that it does not use the FTDI USB-to serial driver chip. 

Instead, it features the Atmegal6U2 programmed as a USB-to-serial converter.  

                The Duemilanove board has a resistor pulling the SU2 HW B line to ground, 

making it easier to put into DFU Mode. The two address buses on the other side of 

separated CPU Caches and tightly coupled memories. Here the processed control signal 

has been generated from the Arduino processor through USB cable port into the wireless 

serial modem. Wireless serial modem does modulation and transmits the signal to the 
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humanoid unit.. Here the processed control signals are received by a wireless serial 

modem and are fed to the Arduino Board to process the control signal and activate the 

coding. The Arduino Board will give the required PWM signal for servo motor to move. 

In Figure (5.1), we can see a picture of an Arduino duemilanove board and its most 

important parts. Explanation is given below one by one. 

5.1.1 USB 

Let’s start with the USB connector. To connect an Arduino to your computer, we 

just need an USB cable. Then we can use the USB connection for various purposes: 

• Upload new software to the board. 

• Communicate with the Arduino board and your computer. 

• Supply the Arduino board with power.  

The Arduino Duemilanove has a resettable poly fuse that protects our computer's 

USB ports from shorts and over current. Although most computers provide their own 

internal protection, the fuse provides an extra layer of protection. If more than 500 mA is 

applied to the USB port, the fuse will automatically break the connection until the short or 

overload is removed. 

 

5.1.2 POWER 

As an electronic device, the Arduino needs power. One way to power itis to 

connect it to a computer’s USB port, but that isn’t a good solution in some cases. Some 

projects don’t necessarily need a computer and it would be overkill to use a whole 

computer just to power the Arduino. Also, the USB port only delivers 5 volts, and 

sometimes you need more. 

In these situations, the best solution usually is an AC adapter supplying 5 volts 

(the recommended range is 5V to 12V). We need an adapter with a 2.1 mm barrel tip and 

a positive center. Plug it into the Arduino’s power jack, and it will start immediately, even 

if it isn’t connected to a computer. By the way, even if you connect the Arduino to an 

USB port, it will use the external power supply if available. Please note that older 

versions of the Arduino board don’t switch automatically between an external power 

supply and a USB supply. 

The board can operate on an external supply of 6 to 20 volts. If supplied with less 

than 7V, however, the 5V pin may supply less than five volts and the board may be 
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unstable. If using more than 12V, the voltage regulator may overheat and damage the 

board. The recommended range is 7 to 12 volts. 

The power pins are as follows: 

 VIN. The input voltage to the Arduino board when it's using an external power 

source (as opposed to 5 volts from the USB connection or other regulated power 

source). You can supply voltage through this pin, or, if supplying voltage via the 

power jack, access it through this pin. 

 5V.This pin outputs a regulated 5V from the regulator on the board. The board can 

be supplied with power either from the DC power jack (7 - 12V), the USB 

connector (5V), or the VIN pin of the board (7-12V). Supplying voltage via the 

5V or 3.3V pins bypasses the regulator, and can damage your board. We don't 

advise it. 

 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current 

draw is 50 mA. 

 GND. Ground pins. 

 IOREF. This pin on the Arduino board provides the voltage reference with which 

the microcontroller operates. A properly configured shield can read the IOREF pin 

voltage and select the appropriate power source or enable voltage translators on 

the outputs for working with the 5V or 3.3V. 

 

5.1.3 INPUT AND OUTPUT 

Each of the 14 digital pins on the Uno can be used as an input or output, using 

pinMode (), digitalWrite (), and digitalRead () functions. They operate at 5 volts. Each 

pin can provide or receive a maximum of 40 mA and has an internal pull-up resistor 

(disconnected by default) of 20-50 kohms. In addition, some pins have specialized 

functions: 

 Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial 

data. These pins are connected to the corresponding pins of the ATmega8U2 

USB-to-TTL Serial chip. 

 External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt 

on a low value, a rising or falling edge, or a change in value. See the attach 

Interrupt () function for details. 
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 PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the analog Write () 

function. 

 SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI 

communication using the SPI library. 

 LED: 13. There is a built-in LED connected to digital pin 13. When the pin is 

HIGH value, the LED is on, when the pin is LOW, it's off. 

 The Uno has 6 analog inputs, labeled A0 through A5, each of which provide 10 

bits of resolution (i.e. 1024 different values). By default they measure from 

ground to 5 volts, though is it possible to change the upper end of their range 

using the AREF pin and the analog Reference () function. Additionally, some pins 

have specialized functionality. 

 TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the 

Wire library. 

There are a couple of other pins on the board: 

 AREF. Reference voltage for the analog inputs. Used with analog Reference (). 

 Reset. Bring this line LOW to reset the microcontroller. Typically used to add a 

reset button to shields which block the one on the board. 

 

5.1.4 COMMUNICATION 

The Arduino Duemilanove has a number of facilities for communicating with a 

computer, another Arduino, or other microcontrollers. The ATmega328 provides UART 

TTL (5V) serial communication, which is available on digital pins 0 (RX) and 1 (TX). An 

ATmega16U2 on the board channels this serial communication over USB and appears as 

a virtual com port to software on the computer. The '16U2 firmware uses the standard 

USB COM drivers, and no external driver is needed. However, on Windows, a .inf file is 

required. The Arduino software includes a serial monitor which allows simple textual 

data to be sent to and from the Arduino board. The RX and TX LEDs on the board will 

flash when data is being transmitted via the USB-to-serial chip and USB connection to 

the computer (but not for serial communication on pins 0 and 1).A Software Serial library 

allows for serial communication on any of the Uno's digita l pins. 
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5.1.5 ATMEGA328 MICROCONTROLLER 

The Arduino Uno USB board [3] is based on an AVR ATmega328 

microcontroller (fig.6.3) running at 5V/16MHz.Today the ATmega328 is commonly used 

in many projects and autonomous systems where a simple, low-powered, low-cost micro-

controller is needed (Pin diagram of Atmega 328 is put in appendix A). Perhaps the most 

common implementation of this chip is on the ever popular Arduinodevelopment 

platform, namely the Arduino Uno and Arduino Uno models.A common alternative to the 

ATmega328 is the ATmega328P. 

            

                                   Fig 5.2 ATmega 328PU IC 

 

5.1.6 ATMEGA328 FEATURES 

 High Performance, Low Power AVR® 8-Bit Microcontroller 

 Advanced RISC Architecture 

 131 Powerful Instructions – Most Single Clock Cycle Execution 

 32 x 8 General Purpose Working Registers 

 Fully Static Operation 

 Up to 20 MIPS Throughput at 20 MHz 

 On-chip 2-cycle Multiplier High Endurance Non-volatile Memory 

Segments 

 4/8/16/32K Bytes of In-System Self-Programmable Flash progam           

memory 
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 (ATmega48PA/88PA/168PA/328P) 

 256/512/512/1K Bytes EEPROM (ATmega48PA/88PA/168PA/328P) 

 512/1K/1K/2K Bytes Internal SRAM (ATmega48PA/88PA/168PA/328P) 

 Write/Erase Cycles: 10,000 Flash/100,000 EEPROM 

 Data retention: 20 years at 85°C/100 years at 25°C(1) 

                 –    Optional Boot Code Section with Independent Lock Bits 

                 –    In-System Programming by On-chip Boot Program 

–  True Read-While-Write Operation 

                 –    Programming Lock for Software Security 

 Peripheral Features 

– Two 8-bit Timer/Counters with Separate Prescaler and Compare Mode 

– One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and 

Capture 

 Mode 

– Real Time Counter with Separate Oscillator 

– Six PWM Channels 

– 8-channel 10-bit ADC in TQFP and QFN/MLF package 

 Temperature Measurement 

– 6-channel 10-bit ADC in PDIP Package 

 Temperature Measurement 

– Programmable Serial USART 

– Master/Slave SPI Serial Interface 

– Byte-oriented 2-wire Serial Interface (Philips I2C compatible) 

– Programmable Watchdog Timer with Separate On-chip Oscillator 

– On-chip Analog Comparator 

– Interrupt and Wake-up on Pin Change 

 Special Microcontroller Features 

– Power-on Reset and Programmable Brown-out Detection 

– Internal Calibrated Oscillator 

– External and Internal Interrupt Sources 

– Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, 

Standby,and Extended Standby 

 I/O and Packages 
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– 23 Programmable I/O Lines 

– 28-pin PDIP, 32-lead TQFP, 28-pad QFN/MLF and 32-pad QFN/MLF 

 Operating Voltage: 

– 1.8 - 5.5V for ATmega48PA/88PA/168PA/328P 

 Temperature Range: 

– -40°C to 85°C 

 Speed Grade: 

– 0 - 20 MHz @ 1.8 - 5.5V 

 Low Power Consumption at 1 MHz, 1.8V, 25°C 

forATmega48PA/88PA/168PA/328P: 

– Active Mode: 0.2 mA 

– Power-down Mode: 0.1 μA 

– Power-save Mode: 0.75 μA (Including 32 kHz RTC) 

 

5.2 ACCELEROMETER (ADXL335) 

 
5.2.1 GENERAL DESCRIPTION AND FUNCTIONAL BLOCK:                 

 

 
 

Fig 5.3 Accelerometer-ADXL335 
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The ADXL335 is a small, thin, low power, complete 3-axis accel-erometer with 

signal conditioned voltage outputs. The product measures acceleration with a minimum 

full-scale range of ±3 g. It can measure the static acceleration of gravity in tilt-sensing 

applications, as well as dynamic acceleration resulting from motion, shock, or vibration.  

The user selects the bandwidth of the accelerometer using the CX, CY, and CZ 

capacitors at the XOUT, YOUT, and ZOUT pins. Bandwidths can be selected to suit the 

application, with a range of 0.5 Hz to 1600 Hz for the X and Y axes, and a range of 0.5 

Hz to 550 Hz for the Z axis.  

The ADXL335 is available in a small, low profile, 4 mm × 4 mm × 1.45 mm, 16-

lead, plastic lead frame chip scale package (LFCSP_LQ). 

                                   

 

                   Fig 5.4: Functional block ADXL335 
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5.2.2 PIN CONFIGURATION AND FUNCTION DESCRIPTIONS  

 

 
 

                               Fig 5.5: ADXL335 pin configuration 

Pin Configuration :- 

 

Pin Function Descriptions Pin No.  Mnemonic  Description  

1  NC  No Connect1.  

2  ST  Self-Test.  

3  COM  Common.  

4  NC  No Connect1.  

5  COM  Common.  

6  COM  Common.  

7  COM  Common.  

8  ZOUT  Z Channel Output.  

9  NC  No Connect1.  

10  YOUT  Y Channel Output.  

11  NC  No Connect1.  

12  XOUT  X Channel Output.  

13  NC  No Connect1.  

14  VS  Supply Voltage (1.8 V to 

3.6 V).  

15  VS  Supply Voltage (1.8 V to 
3.6 V).  

16  NC  No Connect1.  

EP  Exposed Pad  Not internally connected. 

Solder for mechanical 
integrity.  

              

                                                 Table 5.1 Pin configuration 
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5.2.3 THEORY OF OPERATION 
 

The ADXL335 is a complete 3-axis acceleration measurement system. The 

ADXL335 has a measurement range of ±3 g mini-mum. It contains a polysilicon surface-

micromachined sensor and signal conditioning circuitry to implement an open-loop 

acceleration measurement architecture. The output signals are analog voltages that are 

proportional to acceleration. The accelerometer can measure the static acceleration of 

gravity in tilt-sensing applications as well as dynamic acceleration resulting from motion, 

shock, or vibration.  

The sensor is a polysilicon surface-micromachined structure built on top of a 

silicon wafer. Polysilicon springs suspend the structure over the surface of the wafer and 

provide a resistance against acceleration forces. Deflection of the structure is meas-ured 

using a differential capacitor that consists of independent fixed plates and plates attached 

to the moving mass. The fixed plates are driven by 180° out-of-phase square waves. 

Acceleration deflects the moving mass and unbalances the differential capacitor resulting 

in a sensor output whose amplitude is proportional to acceleration. Phase-sensitive 

demodulation techniques are then used to determine the magnitude and direction of the 

acceleration.  

The demodulator output is amplified and brought off-chip through a 32 kΩ 

resistor. The user then sets the signal bandwidth of the device by adding a capacitor. This 

filtering improves measurement resolution and helps prevent aliasing.  

 

5.2.4 MECHANICAL SENSOR  

The ADXL335 uses a single structure for sensing the X, Y, and Z axes. As a 

result, the three axes’ sense directions are highly orthogonal and have little cross-axis 

sensitivity. Mechanical misalignment of the sensor die to the package is the chief source 

of cross-axis sensitivity. Mechanical misalignment can, of course, be calibrated out at the 

system level.  
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5.2.5 PERFORMANCE 

Rather than using additional temperature compensation circuitry, innovative 

design techniques ensure that high performance is built in to the ADXL335. As a result, 

there is no quantization error or non monotonic behavior, and temperature hysteresis is 

very low (typically less than 3 mg over the −25°C to +70°C temperature range). 

SETTING THE BANDWIDTH USING CX, CY, AND CZ  

The ADXL335 has provisions for band limiting the XOUT, YOUT, and ZOUT 

pins. Capacitors must be added at these pins to implement low-pass filtering for 

antialiasing and noise reduction. The equation for the 3 dB bandwidth is  

                          F−3 dB = 1/(2π(32 kΩ) × C(X, Y, Z))  

Or more simply  

                         F–3 dB = 5 μF/C(X, Y, Z)  

The tolerance of the internal resistor (RFILT) typically varies as much as ±15% of 

its nominal value (32 kΩ), and the bandwidth varies accordingly. A minimum capacitance 

of 0.0047 μF for CX, CY, and CZ is recommended in all cases.  

Filter Capacitor Selection, CX, CY, and 

CZ Bandwidth (Hz)  

Capacitor (μF)  

1  4.7  

10  0.47  

50  0.10  

100  0.05  

200  0.027  

500  0.01  

                                     

                                   Table 5.2: Filter capacitor selection 

5.2.6  SELF-TEST :- 

The ST pin controls the self-test feature. When this pin is set to VS, an 

electrostatic force is exerted on the accelerometer beam. The resulting movement of the 

beam allows the user to test if the accelerometer is functional. The typical change in 
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output is −1.08 g (corresponding to −325 mV) in the X-axis, +1.08 g (or +325 mV) on the 

Y-axis, and +1.83 g (or +550 mV) on the Z-axis. This ST pin can be left open-circuit or 

connected to common (COM) in normal use. Never expose the ST pin to voltages greater 

than VS + 0.3 V.  

5.2.7 OPERATING VOLTAGES:- 

The ADXL335 is tested and specified at VS = 3 V; however, it can be powered 

with VS as low as 1.8 V or as high as 3.6 V. Note that some performance parameters 

change as the supply voltage is varied. 

5.3 ARDUINO LEONARDO 

                

                                 Fig 5.6: Arduino Leonardo Front View 
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                                        Fig 5.7: Arduino Leonardo Back View 

 

5.3.1 OVERVIEW 

The Arduino Leonardo is a microcontroller board based on the ATmega32u4 . (It 

has 20 digital input/output pins (of which 7 can be used as PWM outputs and 12 as analog 

inputs), a 16MHz crystal oscillator, a micro USB connection, a power jack, an ICSP 

header, and a reset button. It contains everything needed to support the microcontroller; 

simply connect it to a computer with a USB cable or power it with a AC-to-DC adapter or 

battery to get started. 

The Leonardo differs from all preceding boards in that the ATmega32u4 has built-

in USB communication, eliminating the need for a secondary processor. This allows the 

Leonardo to appear to a connected computer as a mouse and keyboard, in addition to a 

virtual (CDC) serial / COM port.  

5.3.2 SUMMARY 

Microcontroller ATmega32u4 

Operating Voltage 5V 

Input Voltage 

(recommended) 
7-12V 
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Input Voltage (limits) 6-20V 

Digital I/O Pins 20 

PWM Channels 7 

Analog Input Channels 12 

DC Current per I/O Pin 40 mA 

DC Current for 3.3V Pin 50 mA 

Flash Memory 
32 KB (ATmega32u4) of which 4 KB used by boot 

loader 

SRAM 2.5 KB (ATmega32u4) 

EEPROM 1 KB (ATmega32u4) 

Clock Speed 16 MHz 

Length 68.6 mm 

Width 53.3 mm 

Weight 20g 

 

5.3.3 POWER 

The Arduino Leonardo can be powered via the micro USB connection or with an 

external power supply. The power source is selected automatically. External (non-USB) 

power can come either from an AC-to-DC adapter (wall-wart) or battery. The adapter can 

be connected by plugging a 2.1mm centre-positive plug into the board's power jack. 

Leads from a battery can be inserted in the Gnd and Vin pin headers of the POWER 

connector. 

The board can operate on an external supply of 6 to 20 volts. If supplied with less 

than 7V, however, the 5V pin may supply less than five volts and the board may be 

unstable. If using more than 12V, the voltage regulator may overheat and damage the 

board. The recommended range is 7 to 12 volts. 

The power pins are as follows: 

 VIN. The input voltage to the Arduino board when it's using an external power 

source (as opposed to 5 volts from the USB connection or other regulated power 
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source). You can supply voltage through this pin, or, if supplying voltage via the 

power jack, access it through this pin. 

 5V. The regulated power supply used to power the microcontroller and other 

components on the board. This can come either from VIN via an on-board 

regulator, or be supplied by USB or another regulated 5V supply. 

 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current 

draw is 50 mA. 

 GND. Ground pins. 

 IOREF. The voltage at which the i/o pins of the board are operating (i.e. VCC for 

the board). This is 5V on the Leonardo. 

5.3.4  MEMORY 

The ATmega32u4 has 32 KB (with 4 KB used for the bootloader). It also has 2.5 

KB of SRAM and 1 KB of EEPROM (which can be read and written with the EEPROM 

library). 

5.3.5  INPUT AND OUTPUT 

Each of the 20 digital i/o pins on the Leonardo can be used as an input or output, 

using pinMode(), digitalWrite(), and digitalRead() functions. They operate at 5 volts. 

Each pin can provide or receive a maximum of 40 mA and has an internal pull-up resistor 

(disconnected by default) of 20-50 kOhms. In addition, some pins have specialized 

functions: 

 Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial 

data using the ATmega32U4 hardware serial capability. Note that on the 

Leonardo, the Serial class refers to USB (CDC) communication; for TTL serial 

on pins 0 and 1, use the Serial1 class. 

 TWI: 2 (SDA) and 3 (SCL). Support TWI communication using the Wire library. 

 External Interrupts: 3 (interrupt 0), 2 (interrupt 1), 0 (interrupt 2), 1 

(interrupt 3) and 7 (interrupt 4). These pins can be configured to trigger an 

interrupt on a low value, a rising or falling edge, or a change in value. See 

the attachInterrupt()function for details. 

http://www.arduino.cc/en/Reference/EEPROM
http://www.arduino.cc/en/Reference/EEPROM
http://arduino.cc/en/Reference/PinMode
http://arduino.cc/en/Reference/DigitalWrite
http://arduino.cc/en/Reference/DigitalRead
http://arduino.cc/en/Reference/Wire
http://arduino.cc/en/Reference/AttachInterrupt
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 PWM: 3, 5, 6, 9, 10, 11, and 13. Provide 8-bit PWM output with 

the analogWrite() function. 

 SPI: on the ICSP header. These pins support SPI communication using the SPI 

library. Note that the SPI pins are not connected to any of the digital I/O pins as 

they are on the Uno, They are only available on the ICSP connector. This means 

that if you have a shield that uses SPI, but does NOT have a 6-pin ICSP connector 

that connects to the Leonardo's 6-pin ICSP header, the shield will not work. 

 LED: 13. There is a built-in LED connected to digital pin 13. When the pin is 

HIGH value, the LED is on, when the pin is LOW, it's off. 

 Analog Inputs: A0-A5, A6 - A11 (on digital pins 4, 6, 8, 9, 10, and 12). The 

Leonardo has 12 analog inputs, labeled A0 through A11, all of which can also be 

used as digital i/o. Pins A0-A5 appear in the same locations as on the Uno; inputs 

A6-A11 are on digital i/o pins 4, 6, 8, 9, 10, and 12 respectively. Each analog 

input provide 10 bits of resolution (i.e. 1024 different values). By default the 

analog inputs measure from ground to 5 volts, though is it possible to change the 

upper end of their range using the AREF pin and the analogReference() function. 

There are a couple of other pins on the board: 

 AREF. Reference voltage for the analog inputs. Used with analogReference(). 

 Reset. Bring this line LOW to reset the microcontroller. Typically used to add a 

reset button to shields which block the one on the board. 

5.3.6 COMMUNICATION 

The Leonardo has a number of facilities for communicating with a computer, 

another Arduino, or other microcontrollers. The ATmega32U4 provides UART TTL (5V) 

serial communication, which is available on digital pins 0 (RX) and 1 (TX). The 32U4 

also allows for serial (CDC) communication over USB and appears as a virtual com port 

to software on the computer. The chip also acts as a full speed USB 2.0 device, using 

standard USB COM drivers. On Windows, an .inf file is required. The Arduino software 

includes a serial monitor which allows simple textual data to be sent to and from the 

Arduino board. The RX and TX LEDs on the board will flash when data is being 

transmitted via the USB connection to the computer (but not for serial communication 

http://arduino.cc/en/Reference/AnalogWrite
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Reference/AnalogReference
http://arduino.cc/en/Reference/AnalogReference
http://arduino.cc/en/Guide/Windows#toc4
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pins 0 and 1). A Software Serial allows for serial communication on any of the 

Leonardo's digital pins. 

The ATmega32U4 also supports I2C (TWI) and SPI communication. The Arduino 

software includes a Wire library to simplify use of the I2C bus; see the documentation for 

details. For SPI communication, use the SPI library. The Leonardo appears as a generic 

keyboard and mouse, and can be programmed to control these input devices using 

the Keyboard and Mouse classes. 

5.3.7  PROGRAMMING 

The Leonardo can be programmed with the Arduino software (download). Select 

"Arduino Leonardo from the Tools > Board menu (according to the microcontroller on 

your board). For details, see the reference and tutorials. The ATmega32U4 on the 

Arduino Leonardo comes preburned with a boot loader that allows you to upload new 

code to it without the use of an external hardware programmer. It communicates using 

the AVR109 protocol. You can also bypass the boot loader and program the 

microcontroller through the ICSP (In-Circuit Serial Programming) header using Arduino 

ISP or similar; see these instructions for details. 

5.3.8  AUTOMATIC (SOFTWARE) RESET AND BOOT LOADER 

INITIATION 

Rather than requiring a physical press of the reset button before an upload, the 

Leonardo is designed in a way that allows it to be reset by software running on a 

connected computer. The reset is triggered when the Leonardo's virtual (CDC) serial / 

COM port is opened at 1200 baud and then closed. When this happens, the processor will 

reset, breaking the USB connection to the computer (meaning that the virtual serial / 

COM port will disappear). After the processor resets, the boot loader starts, remaining 

active for about 8 seconds. The boot loader can also be initiated by pressing the reset 

button on the Leonardo. Note that when the board first powers up, it will jump straight to 

the user sketch, if present, rather than initiating the boot loader. 

Because of the way the Leonardo handles reset it's best to let the Arduino software 

try to initiate the reset before uploading, especially if you are in the habit of pressing the 

http://arduino.cc/en/Reference/Wire
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Reference/MouseKeyboard
http://arduino.cc/en/Main/Software
http://arduino.cc/en/Tutorial/Bootloader
http://arduino.cc/en/Main/ArduinoISP
http://arduino.cc/en/Main/ArduinoISP
http://arduino.cc/en/Hacking/Programmer
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reset button before uploading on other boards. If the software can't reset the board you 

can always start the boot loader by pressing the reset button on the board. 

5.3.9 USB OVER CURRENT PROTECTION 

The Leonardo has a resettable poly fuse that protects your computer's USB ports 

from shorts and over current. Although most computers provide their own internal 

protection, the fuse provides an extra layer of protection. If more than 500 mA is applied 

to the USB port, the fuse will automatically break the connection until the short or 

overload is removed. 

5.3.10 PHYSICAL CHARACTERISTICS 

The maximum length and width of the Leonardo PCB are 2.7 and 2.1 inches 

respectively, with the USB connector and power jack extending beyond the former 

dimension. Four screw holes allow the board to be attached to a surface or case. Note that 

the distance between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 

100 mil spacing of the other pins. 

5.4 XBEE S2 

                    

                                 Fig 5.8: XBee Transceiver 
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The XBee RF Modules were engineered to meet IEEE 802.15.4 standards and 

support the unique needs of low-cost, low-power wireless sensor networks. The modules 

require minimal power and provide reliable delivery of data between devices. The 

modules operate within the ISM 2.4 GHz frequency band and are pin-for-pin compatible 

with each other. 

 

5.4.1 KEY FEATURES 

 Indoor/Urban: up to 100’ (30 m) 

 Outdoor line-of-sight: up to 300’ (100 m) 

 Transmit Power: 1 mW (0 dBm) 

 Receiver Sensitivity: -92 dBmXBee-PRO 

 Indoor/Urban: up to 300’ (100 m) 

 Outdoor line-of-sight: up to 1 mile (1500 m) 

 Transmit Power: 100 mW (20 dBm) EIRP 

 Receiver Sensitivity: -100 dBmRF Data Rate: 250,000 bps 

 Retries and Acknowledgements 

 DSSS (Direct Sequence Spread Spectrum) 

 Each direct sequence channels has over 65,000 unique network addresses 

available 

 Source/Destination & Broadcast Communications 

 Point-to-point, point-to-multipoint and peer-to-peer topologies supported 

 Coordinator/End Device operations 

 X Current: 45 mA (@3.3 V) 

 RX Current: 50 mA (@3.3 V) 

 Power-down Current: < 10 μA 

 TX Current: 215 mA (@3.3 V) 

 RX Current: 55 mA (@3.3 V) 

 Power-down Current: < 10 μA 

 Analog-to-digital conversion, Digital I/O 

 No configuration necessary for out-of box RF communications 

 Free X-CTU Software (Testing and configuration software) 
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CHAPTER 6 

    SOFTWARE MODULE 

6.1 GAME EDITOR 

Game Editor is a 2D game authoring package. Game Editor was created by 

Makslane Rodrigues, It supports multi platform development to iPhone, iPad, Mac OS X, 

Windows (95-Windows 7), Linux, Windows-based Smartphones, GP2X, Pocket PCs, and 

Handheld PCs. Compatibility with these platforms is mentioned on Game Discovery, a 

popular site for game developers, among other software like 3D Game maker, Dark basic, 

and Game Maker. 

 

6.1.1 FEATURES 

 Interface 

The interface itself is relatively basic and is the same for Mac OS X, Linux and 

Windows. Navigating the editor map (where the level is designed and executed) involves 

panning. The interface is composed of a main menu at the top, which shows the current 

position on the map, and icons indicating the mode(s) the user are in. The interface is 

window based. Each action and event has its own window, along with several settings 

windows. 

 Target platforms 

Target platforms include Mac OS X, Windows, Linux, iPhone, iPad, Windows 

Mobile based Smartphones, GP2X and Handhelds. It is possible to make builds, or export 

game data only, so that designers can store the game or its parts in non-executable files. 

The editor itself runs on Mac OS X, Windows and Linux. 

 Scripting language 

Game Editor uses a scripting language that bears similarities to the C 

programming language. Scripts are created through the script editor, defined as an action 

triggered by an event. The script editor window gives access to the built-in names of 

objects (actors), variables and functions. It is capable of syntax coloring to make code 

easier to distinguish. 

http://en.wikipedia.org/wiki/IPhone
http://en.wikipedia.org/wiki/IPad
http://en.wikipedia.org/wiki/Mac_OS_X
http://en.wikipedia.org/wiki/Microsoft_Windows
http://en.wikipedia.org/wiki/Linux
http://en.wikipedia.org/wiki/Smartphone
http://en.wikipedia.org/wiki/GP2X
http://en.wikipedia.org/wiki/Handheld_PC
http://en.wikipedia.org/wiki/3D_Gamemaker
http://en.wikipedia.org/wiki/Darkbasic
http://en.wikipedia.org/wiki/GameMaker:_Studio
http://en.wikipedia.org/wiki/Microsoft_Windows
http://en.wikipedia.org/wiki/Linux
http://en.wikipedia.org/wiki/Smartphone
http://en.wikipedia.org/wiki/GP2X
http://en.wikipedia.org/wiki/Handheld
http://en.wikipedia.org/wiki/Microsoft_Windows
http://en.wikipedia.org/wiki/Linux
http://en.wikipedia.org/wiki/C_programming_language
http://en.wikipedia.org/wiki/C_programming_language
http://en.wikipedia.org/wiki/Syntax_coloring
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 Actor concept 

The objects in Game Editor are known as actors. Notably, this doesn't mean every 

actor has to be a character. You can add multiple graphics and animations to an actor 

from supported formats (listed below). 

Game Editor recognizes alpha channels, to enable animation transparencies. In the 

case of all images, it recognizes the top-left pixel's color as the transparent color, and 

finally, there's a transparency value you can modify to set literally how transparent the 

actor will be overall, which gives various possibilities for adding visual effects to your 

game, e.g.: fog, rain. 

Actors can have either animations or text, which is handy for help sections, menu 

descriptions, and RPG talk. With actors you can also play sounds, sound effects and add 

music to your game. Again there are many file formats you can use. 

Supported image files Supported sound files Supported music files 

.tga  .wav .wav 

.bmp .voc .mid/.midi 

.pnm .iff .ogg 

.png .aiff .mod 

.xpm .riff .s3m 

.xcf .8svx .it 

.jpg/.jpeg .mp3 .xm 

                   Table 6.1: Different file formats 

A very important aspect of actors, is that there are four types of them. The normal 

actor type is what the above talks about. The additional types of actors are Wire-frame, 

Filled Regions, and Canvas actors. Wire framed regions can serve as borders for some 

collision, but they're not visible in game, and cannot receive mouse click events. Filled 

Regions are also invisible, the difference being they can receive actions from mouse 

clicks. Canvas actors let you draw any line, image or other elements on them. 

http://en.wikipedia.org/wiki/Graphics
http://en.wikipedia.org/wiki/Animation
http://en.wikipedia.org/wiki/File_formats
http://en.wikipedia.org/wiki/Alpha_channel
http://en.wikipedia.org/wiki/Transparency_and_translucency
http://en.wikipedia.org/wiki/Visual_effects
http://en.wikipedia.org/wiki/Animation
http://en.wikipedia.org/wiki/Role-playing_game
http://en.wikipedia.org/wiki/Sound_effects
http://en.wikipedia.org/wiki/Music
http://en.wikipedia.org/wiki/File_formats
http://en.wikipedia.org/wiki/.tga
http://en.wikipedia.org/wiki/.wav
http://en.wikipedia.org/wiki/.wav
http://en.wikipedia.org/wiki/.bmp
http://en.wikipedia.org/wiki/.mid
http://en.wikipedia.org/wiki/.pnm
http://en.wikipedia.org/wiki/.iff
http://en.wikipedia.org/wiki/.ogg
http://en.wikipedia.org/wiki/.png
http://en.wikipedia.org/wiki/.aiff
http://en.wikipedia.org/wiki/.mod
http://en.wikipedia.org/wiki/.xpm
http://en.wikipedia.org/wiki/.riff
http://en.wikipedia.org/wiki/.s3m
http://en.wikipedia.org/wiki/.xcf
http://en.wikipedia.org/wiki/.jpg
http://en.wikipedia.org/wiki/.xm
http://en.wikipedia.org/wiki/Image
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Additionally, it allows the rotation and scaling of other images on other actors, as well as 

just a file on disk. Scripting knowledge is needed to perform these effects. 

6.1.2 SYSTEM REQUIREMENTS 

These requirements are for the Mac, Linux and Windows development environments. 

 Windows 95/98/ME/2000/2003/XP/Vista/7, Linux, Mac OS X 10.5 

 200Mhz+ x86 (Pentium and above) or compatible processor 

 32Mb RAM (More may be required, depending on what sort of game you would 

like to create.) 

 

6.2 CREATING ACTORS 

Actors are the objects in Game Editor. Without actors you won't be able to make a 

game. Actors receive events, have animation, and anything you will need to make a game. 

They can be used for backgrounds, your main character, enemies, environment and much 

more. Learning how to use actors is essential in the use of game Editor.  

         When in the editor, go to the menu/toolbar at the top of the screen. There is a 

button with the text "Add Actor". Click on that button and there appears a new window. 

You can type the name and the kind of the new actor now. Click on "Add" to add the new 

actor.   

   

 

          Fig 6.1: Create new actor window 

Steps to proceed, 

 Actor: Select an actor to create. 

 Animation: Animation name for the selected actor. 

http://en.wikipedia.org/wiki/Rotation
http://en.wikipedia.org/wiki/Scaling_%28geometry%29
http://game-editor.com/Main_Menu
http://game-editor.com/File:Kind_of_actors.png
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 Parent: Select an Actor's parent (options include any previously created Actor, the 

"view" Actor, and "no parent"). 

 Path: Select  a path (options include: any path that you have previously created, 

"no path", and "random path"). 

 x,y: Set the coordinates of a New Actor's initial position. 

 Relative to creator: True or false. 

 

6.2.1 KINDS OF ACTORS  

In Game Editor you can use five different kinds of actors: the view, a normal 

actor, a filled region, a wire frame region and a canvas.  

 View  

The view is a really special actor. You can give it events and actions like to any 

other actor. You can't add any new views because the view can only exist once in a game. 

You can get the view coordinates with another actor using view.x or view.y.  

 Normal actor  

You can add as many actors as you like. When creating an actor, it has got the 

game editor logo as his animation. That will also be visible when playing the game. You 

can replace that with another animation.  

 Wire Frame & Filled Regions 

Both acts as "boxes" that are invisible during game mode. Wire frames only 

collide around the edges, aka the frame, while filled regions can collide anywhere inside 

the region. Drag a corner to make the region bigger or smaller. Drag anywhere else to 

move. Filled regions can also catch mouse clicks.  

 Canvas  

                            

                      Fig 6.2: Canvas figure 

A canvas is almost the same as a filled region, but you can also draw anything on 

a canvas using the draw functions. You can't change the size during the game. A canvas 

http://game-editor.com/Animation
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can be used for collisions and can also catch mouse clicks. A canvas can only catch a 

mouse click or collide on an area of it that has some drawing content. 

6.2.2 ACTOR CONTROL 

 

 

                               Fig 6.3 Setting Actor control 

Steps to proceed, 

• Right click on the Canvas Actor. Select Actor Control from the popup box. The 

Actor Control should now be visible.  

• We are going to create a script so select Events> Create Actor >Add 

Action>Script Editor.  

• The Script Editor window will open. Enter the following script exactly as it 

appears in the window:  

• setpen(0,255,0,0,0,3); 

lineto(50, 50);  

• Select OK>Immediate Action 

6.2.3 COLLISION 

A Collision event is triggered by the animations, or drawn form, of an actor with 

another actor. When creating a Collision Event, Game Editor presents you with the 

settings of the event.  
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 On 

On determines where the collision must take place, in order to trigger the event.  

 Any Side  

Any Side signifies any collision upon the Collide Actor. This would be used for 

general collisions, like a bullet hitting an enemy actor.  

 Top Side  

Top Side is triggered when both the Event Actor and the designated collide actor 

are in collision with the top of the Collide Actor's pixels. An example of when you would 

use Top Side collision would be when jumping on buttons or enemies. The Actor Player 

would destroy the enemy actor upon collision of Top Side of Enemy. The most common 

use for top side collisions would be the floor.  

 Bottom Side  

Bottom Side is triggered when both the Event Actor and the designated collide 

actor are in collision with the bottom of the Collide Actor's pixels. A bottom side 

collision would be used for overhead switches, ceiling, or other.  

 Left Side  

Left Side is triggered when both the Event Actor and the designated collide actor 

are in collision with the left side of the Collide Actor's pixels. Left Side collisions tend 

not to be used, as usually it is better just to use 'Left or Right Side collision'. In some 

cases, games require single sided collision, in which case this or Right Side collisions 

would be used. An example being one way doors, or weak points of enemies.  

 Right Side  

Right Side is triggered when both the Event Actor and the designated collide actor 

are in collision with the right side of the Collide Actor's pixels. Right Side collisions tend 

not to be used, as usually it is better just to use 'Left or Right Side collision'. In some 

cases, games require single sided collision, in which case this or Left Side collisions 

would be used. An example being one way doors, or weak points of enemies.  

 Top or Bottom Side  

Top or Bottom Side allows for a general activation of an event, activating the 

event from either the top or bottom of the Collide Actor's pixels. Some use Top or Bottom 

Side collisions for floor and ceiling, using a left or right for walls, but overall, top or 

bottom side is used puzzle games.  
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 Left or Right Side  

Left or Right Side allows for a general activation of an event, activating the event 

from either the left or right of the Collide Actor's pixels. This style of collision would be 

used for more specific attacking. Again, this is used often in puzzle games.  

 Of Actor 

Of actor designates the collide actor that is required to trigger the event. The 

available choices are any valid actor in the ged, or Any Actor, which will trigger the event 

upon any collision with the designated side.  

 

6.2.4 SCRIPT WITH COLLISION 

When using a collision event, triggering script, you can use a special Actor, 

collide. This can be used for even more specific actor collisions. This is good when 

dealing with clones and actor variables. It is possible also to have more control of both 

actors while in script, as you can reference the colliding actor with "collide", or "Collide 

Actor" in events.  

 

6.2.5 X VELOCITY AND Y VELOCITY 

Each actor can move in any direction with any speed. To find out the actor's 

current horizontal speed or vertical speed, you can use the local variables xvelocity and 

yvelocity.  

Manipulating x and y using basic math equations will work a lot of the time, but 

can be not as efficient or simply not what you want. This method also requires script 

editor, and knowledge of basic math syntax in C. The idea behind these velocity variables 

is that you can set the variable once, and every frame the actor will move according to the 

values of xvelocity and yvelocity.  

Example:  

enemy -> Create Actor -> Script Editor  

xvelocity = -5; 

 

By setting xvelocity to -5 the enemy will constantly be moving the the left at -5 

pixels per second. If you were to use the previous method to do this, you would have to 

use the Draw event, which should be avoided if unnecessary. Unlike setting x and y, the 

velocity variables allow for accelerating/decelerating, and sliding. If you wanted the 

http://game-editor.com/wiki/index.php?title=Especial_Actor&action=edit&redlink=1
http://game-editor.com/Variables
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player to accelerate to the right while you press right, instead of move at a constant speed, 

you can do something like this.  

Example:  

player -> KeyDown Right (repeat enabled) -> Script Editor  

xvelocity = xvelocity + 0.2; 

 

When dealing with velocity variables, it is best to use smaller numbers, as you 

will find that the player will increase speed extremely fast. With a fps of 30 you will 

quickly find that adding 1 will result in lighting speed.  

Here is another example which sets a max speed, in this case 10 that the player 

can accelerate to. 

player -> KeyDown Right (repeat enabled) -> Script Editor  

xvelocity = min(xvelocity+0.2,10); 

 

6.2.6 CREATING VARIABLES 

There are two ways to create variables in game Editor. The two types of variables 

are self declared variables, in script editor, or ones created by the variables button, found 

in script editor. The big difference between the types is how the variables themselves 

work.  

When in Script Editor, the third button called Variables allows you to create ints, 

doubles, and strings. One of the most prominent uses for this method is the ability to 

make actor variables. These variables are similar to that of internal struct variables, in this 

case found within the actor. Actor use can access actor variables. Basically, they are 

common variables found in all actors, but each actor holds their own value. So each actor 

can be individualized, a common use being HP. Each actor would be able to hold 

different values for HP, but with the use of only 'one' variable. The other type is global, 

which are the same as those made in script editor.  

When you click the Variables button you should see this.  
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Fig 6.4: Adding variables 

 

It gives you the choice to Add, Edit, and Remove. Click Add. At this point it gives you  

 Name:  

 Integer/Real/String  

 Global/Actor  

 Array  

 Size:  

 Save group:  

Name will give the name of the variable, for reference, this will be used to 

actually access the variable, so you should name it something memorable and easily 

understood. The name cannot be the same as any actors, other variables, including built in 

variables.  

Integer/Real/String determines the variable type. These are basic descriptions of 

the variable types. int holds a number with no decimal values. Real holds a number with 

decimal values. String is a char array, which is essentially a string. It can be no bigger 

than 255 characters in length.  

Global/Actor Variables, as stated previous, global are easily accessible to any 

actor/script. Actor variables, allow each actor to have their own value for a variable. To 

access these values for other actors, either use actor name, variable name, or use Actors.  

Array determines if the variable is an Array.  

Size determines size of array, if yes.  

http://game-editor.com/wiki/index.php?title=Actor_Variables&action=edit&redlink=1
http://game-editor.com/Array
http://game-editor.com/File:Add_New_Variable.png


WIRELESS GAMING CONSOLE USING HUMAN GESTURES 

 

Dept of ECE, SDMIT, Ujire Page 36 
 

Save group is the name of the variable save group. This field is required for game 

Editor’s saving method.  After selecting all the variable specifications you want, click 

add. After adding, you can edit all factors of the variables you made except for name.  

 

6.2.7 NON-ACTOR OBJECTS 

Game Editor also allows you to create Paths, and activation events. Paths are 

marked as nodes in Game Editor Interface, and can specify a route the actor will move on. 

The speed of the path can also be modified, and the path can be made up of Bezier curves 

and linear lines too. 

Activation events are another important aspect. When one actor receives an event, 

then if there's an activation event on that actor for that event, then it triggers an activation 

event on the specified actor. Example: If in game play two cars crash, and there's a hint 

box actor which comments in-game events, and we want the hint box to say: "2 cars 

crashed" when they did, then we create an activation event one of the cars, and make the 

triggering event a collision with another car actor, and then set the activation event 

receiver to hint box, and finally, create an action for the activation event on hint box, 

which is a Set Text, then we can specify the colour, and font of the displayed text. 

 

6.3 SCRIPT EDITOR 

This form of declaring variables is that of C. To declare a variable, you simply put 

the variable type, followed by the name, and if you wish for an array, add the [] with the 

desired array size in the brackets.  

 int  

 double  

 char  

These are just three here, but there are many more. You can create types also, and 

there are Pointers. These are also variables, but really hold paths that point to the 

contents, instead of holding them. For globally recognized variables, place the 

declarations into Global Code. If you put it within a function, or an actor's script events, 

then the variable is a temp variable in which it is only seen in that environment, and 

cannot be accessed elsewhere. Usually these die with the run through of the script, but 

http://game-editor.com/Saving
http://game-editor.com/wiki/index.php?title=Pointers&action=edit&redlink=1
http://game-editor.com/wiki/index.php?title=Global_Code&action=edit&redlink=1


WIRELESS GAMING CONSOLE USING HUMAN GESTURES 

 

Dept of ECE, SDMIT, Ujire Page 37 
 

game Editor can sometimes hold on to variables declared within an event's script, be 

warned that it will drop the variable after the frame if too many things are happening.  

Another thing to watch for is that variables can only be declared in the beginning 

of a script or function declaration. The common term for these types of variables is 

LOCAL. This means they are local to the script they were called in, and dumped from 

memory after that. This is important for conserving memory when writing complex 

scripts and loops. It is also important to prevent trampling on other variable names; for 

instance, all loops (and all scripts and tutorials you will find on loops) use int i; to run the 

loops. If you had a global variable i, this could cause problems in certain situations, as we 

use i only for local purposes, making it global would be bad. When declaring these 

variables, you will use the same method to call them no matter how you are using them. 

For instance, in a draw actor script,  

int i; 

int j; 

or  

int myx=x+100; 

int myy=y+100; 

 

If you are creating a function, and using ints for input, it would appear like so:  

void dosomething(int xx, int yy){ 

int cx=xx; 

}  

 

Notice that when you declared int xx in the constructor, you do not have to declare 

it again. And as you see, xx and cx are both initialized in the same manner.  

 

6.3.1 KEY DOWN 

Key Down is a very helpful event that is used in almost all games. As it sounds, 

this event triggers upon the pressing of a key designated in the Key Down settings.  
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                                             Fig 6.5 Key down event 

 

It will be executed when, 

 At least one key is pressed: This is the default setting, simulated in the Script 

Editor with or. Any key in Keys will trigger the event. This can be used for single 

keys, or for events that don't require a particular button, though the majority of 

these would use 'any' key.  

 All keys are pressed: This setting will require all keys to be pressed during at least 

one frame to activate. This may be used for puzzle games, or combo techniques, 

needing two succinct keys to perform a certain action.  

 Keys are pressed in order: This is a handy feature that allows for easy combos, 

passwords, cheat codes, and much more. Unlike the others, this is harder to 

replicate in Script, so it would not be a bad idea to use this. In order to activate a 

key down event with this setting, the keys must be pressed in the proper order, as 

they appear in Keys:. As previously stated, this is good for passwords and cheats 

codes.  

6.3.2 MOVING 

In game Editor, there are several ways to achieve movement of an actor. Which 

method to use depends on what you prefer and the type of actual movement you want, 

such as sliding. For those new to game Editor and computers, the y-axis is flipped, so up 

is negative, and down is positive.  

Here are the 6 ways to achieve movement in your game.  

 x and y manipulation  

 xvelocity  yvelocity  

 angle and directional velocity  

 MoveTo  

http://game-editor.com/wiki/index.php?title=Script_Editor&action=edit&redlink=1
http://game-editor.com/wiki/index.php?title=Script_Editor&action=edit&redlink=1
http://game-editor.com/File:Key_Down_Event.png
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 Paths  

 vectors  

 

 x and y manipulation  

For a simple plat former, this is usually the way to go. The caveman tutorial that 

comes with game Editor uses this method, as it is short and to the point. All you need to 

do is alter the actor's x or y coordinates through math.  

Example:  

player -> KeyDown Right (repeat enabled) -> Script Editor  

x = x + 5; 

 

What this script does is while key right is being pressed, move the player 5 pixels 

to the right. To change speed of the player, all you need to do is replace the +5 with any 

other value. Inserting -5 will make the player move left instead of right. The trick to this 

method for constant movement is that the event must be repeating constantly. Though this 

example shows constant movement, it can also be used to place actors to certain 

locations. So if you wanted to move the view to the next level after colliding with a door, 

you would do something like this.  

Example:  

player -> Collide with Door (repeat disabled) -> Script Editor  

view.x = 500; 

view.y = 100; 

x = 800; 

y = 200; 

This will move the view to point (500,100), and the player to (800,200) upon the 

collision with the door actor.  

 

 angle and directional_velocity  

Similar to using xvelocity and yvelocity, directional_velocity does not need to be 

reset each frame to have movement. The difference though is that directional velocity 

allows you to move the actor in directions according to the actor's angle. This can be 

achieved by using xvelocity, yvelocity, and trig, but this way is much simpler. If you 



WIRELESS GAMING CONSOLE USING HUMAN GESTURES 

 

Dept of ECE, SDMIT, Ujire Page 40 
 

want your bullet actor to move at a 45 degree angle with a speed of 10, all you need to do 

is set the variables like this. 

bullet -> Create Actor -> Script Editor  

directional_velocity=10; 

angle=45; 

 

While this could pretty easily be done by using xvelocity and yvelocity, this 

method does not require trigonometric computations and allows you to directly see the 

speed. One thing to watch out for when dealing with this method is that if the 

directional_velocity is ever zero, the angle will reset itself. To prevent this you would 

have to set the actor's real angle variable with your own.  

bullet -> Draw Actor -> Script Editor  

angle=ang; 

 

Another benefit for using this method is you can create circular movement. 

Increasing directional_velocity and angle in draw will make your actor spiral outward. 

You can also use the angle and directional_velocity with the direction function to create 

homing objects.  

 

 Events 

The Game Editor engine is event driven. For something to happen in your game, 

Game Editor handles events you create using the interaction of actors, and other game 

elements, the mouse and the keyboard. In Game Editor, you can customize to a very high 

extent what actions happen on an event. 

Events that can be triggered: 

 Activation event 

 Animation Finish 

 Collision 

 Collision Finish 

 Create Actor 

 Destroy Actor 

 Draw Actor 

 Key Down 

http://game-editor.com/Direction
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 Key Up 

 Mouse Button Down 

 Mouse Button Up 

 Mouse Enter 

 Mouse Leave 

 Path Finish 

 Out of Vision 

 Timer 

And here is a list of actions you can select to be done on any of those events: 

 Change Animation 

 Change Animation Direction 

 Change Cursor 

 Change Parent 

 Change Path 

 Change Transparency 

 Change Z-Depth 

 Collision State 

 Conditional Action 

 Create Actor 

 Create Timer 

 Destroy Actor 

 Destroy Timer 

 Event Disable 

 Event Enable 

 Follow Mouse 

 Move To (path-finding included.) 

 Physical Response 

 Play Music 

 Play Sound 

 Script Editor 

 Set Text 

 To Anterior Position 

 Visible State 
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Game Editor provides two ways for dividing the levels of the game. One is 

creating separate files for each level, and then linking them with 1 or 2 functions. But if 

the levels are small anyway, and you don't want to separate them so much, then you can 

put all levels into one file, and surround the levels with activation regions which defines 

the surrounded part of the file loaded in and out of the memory together, This loads and 

unloads actors and regions depending on whether the activation region is touching the 

view. If you have earlier created a separate level file, then you can merge projects 

together into one file, as long as the actor names merged are different. 

 

6.3.3 SCRIPTING IN GAME EDITOR 

                       

                              Fig 6.6: Script editor screen 

 

Scripting is implemented using a script language compatible with C language and 

allows a high level of development and flexibility. The scripts are created using the Script 

Editor action. The Script Editor supports syntax colorizing and automatic indentation to 

increase your productivity. All Actors Actions can be called from scripts. 

 

6.4 FILE EXTENSION 

Game Editor, before exporting/building your game into an executable, can save 

your project, into a .ged file. All versions of Game Editor are backwards compatible. 

Game Editor also adds a folder named "data" into the directory in which you saved the 

.ged to store the related graphics, animations, sounds, and music files. To save your 

undo/redo possibilities, a .ged.undo file is created. 

 

http://www.google.com/search?sourceid=navclient&ie=UTF-8&rls=GGLD,GGLD:2004-29,GGLD:en&q=%22C%2Blanguage%22
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CHAPTER 7 

                     ADVANTAGES AND TOOLS USED 

 

TOOLS USED  : 

SOFTWARES: 

1) ADOBE PHOTOSHOP – To Develop game characters, sprites and Backgrounds. 

2) TOON BOOM –  professional Animation software used in Animation industries 

to Develop Animation, ie movement for characters. 

3) ARDUINO – used to program our microcontroller board. 

4) GAME EDITOR- used to develop 2d/3d game. 

 

HARDWARE: 

1) ATMEGA 328PU(8BIT MICROCONTROLLER)– by using V-USB library we 

are going to implement Human interface device which can send keystrokes to 

computer. 

2) ULTRASONIC SENSOR(HC-SR04) – this is a short distance ultrasonic sensor 

about a range of 200cm 

 

ADVANTAGES:- 

1) Portable and wireless. 

2) Low power device. 

3) Wearing gloves will not affect the human body. 
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 CHAPTER   8 

CONCLUSION AND FUTURE IMPLEMENTATION 

    

This paper has summarized the recent developments in Game Theory for Wireless 

Sensor Networks. Game Theory has the capability to examine a larger amount of possible 

scenarios before performing the action.   We designed a module capable of controlling a 

computer game using hand gestures. We checked and verified the values acquired by 

accelerometer and configured the Xbee and programmed the microcontroller for 

appropriate decision. Xbee is capable of transmitting control signals at higher rate. We 

worked with ADC part of ATMEGA microcontroller by interfacing the accelerometer by 

acquiring all co-ordinate values. Xbee converts various signals describing the actions into 

the keystrokes which are understandable and executable by the system.   

          Therefore in a conclusion we can assume that wireless networks can achieve better 

performance when users cooperate with each other to transmit and receive data, than 

when they compete for access to the same resources.  

In future, using various types of sensors and implementing more number of key 

strokes a next generation gaming controller can be designed and developed. 
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