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PACKAGING SPECIFICATIONS AND DESIGN
Introduction:


The infrared (IR) based laser tag system provides enthusiasts with a safe, projectile-free, interactive entertainment.  Each user will be fitted with a sensor vest and a gun, and once the users select their team, the games may begin.  The sensor vest will include multiple IR sensors, feedback systems, a team selector switch, and a visual display of player vitals, such as ammunition level and health.  The attached gun will feature an IR transmitter, a trigger, a removable magazine (for reloading purposes), a trigger, and the casing of the gun will serve a dual purpose.  While providing volume and visual appeal, the casing will also serve as the housing for the microcontroller and other internal circuitry.  

Analysis of Commercial Products:

Although functionality and performance are essential to product popularity, users or potential buyers often feel incomplete without an attractive packaging design.  The final decision of a consumer about to make a purchase may come down to which product has a better look and feel.  Two commercially available products were analyzed in order to compare two examples of functional products with a good packaging design.
Commercially available laser tag products analyzed:

· Stunner V3 by Stunner Corporation

· Morita LMG/Sniper Rifle by Battlefield Sports
Analysis of Stunner V3:


The stunner V3 laser tag system consists of a detection vest and a phaser (gun), which are connected via a cable.  This is the only exposed cable, as all other wiring is contained within the vest.  The Stunner V3 vest contains all of the IR detectors as well as visible LEDs, speakers, and vibrators, which provide feedback after having been shot.  Each of these feedback mechanisms are housed in clear plastic.  Weighing 4.5 lbs, the vest is made of black vinyl and cordura mesh.  This material, along with the plastic casing around the IR sensors, LEDs, and vibrators, gives the Stunner V3 a sleek appearance.
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The attached phaser holds the IR transmitter and the LCD display.  The transmitter is encased in a ribbed gray plastic shell, giving the look of a grenade launcher.  The trigger, handle, and LCD display are encased in black plastic.  Overall, the phaser has a futuristic look and feel.

One negative aspect of the Stunner V3 lies in the fact that the plastic casing around the feedback mechanisms makes for a vest fitted with large, cumbersome projections.  While attempting to hide during combat, one of these sensor houses may accidentally strike a wall, producing a noise loud enough to give away the user’s position.  Another negative aspect of the Stunner V3 system is that the LCD display, which is on the back of the phaser, is always backlit, so the light could potentially give away the user’s position in low-lit conditions.

We plan on basing our laser tag system off of the Stunner V3 system.  Our system will include a vest with feedback mechanisms and an attached gun, but we plan to have most of these feedback devices either sewn into the vest or contained behind extra fabric sewn into the vest.  Also unlike the Stunner V3, our vest will actually be a full vest.  The Stunner V3 is more of a series of straps which are buckled around the body.  Our sensors, however, will be fitted onto an actual Army Ranger tactical vest.  Because our vest has a hood, we will also incorporate an IR sensor and feedback system into on the head.  Unlike the Stunner V3, we will allow head shots as well as body shots.  We will also incorporate an LCD display in our system to be worn on the arm and it will require the user to activate the backlight, so the user’s position may not be given away by continuous backlight.
Analysis of Morita LMG/Sniper Rifle:

Unlike the Stunner V3, which was packaged with a futuristic look, the Morita LMG has the look of an authentic military light machine gun (LMG).  Because of the rugged, military styling of the weapon, consumers it more appropriate for military settings, such as war games.  Constructed out of metal, the Morita LMG weighs 9.5 lbs.  The black metal casing not only looks authentic, but also protects the circuitry housed inside.  All electrical components of the system are housed inside the gun, including the power supply and LCD display, which is visible from the side of the gun.
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One negative aspect about the Morita LMG is its size and weight.  Because of its all-metal construction, the Morita LMG is about 3 feet long and weighs 9.5 lbs.  After extended periods of game play, this can cause fatigue.  In true military simulations, this is a benefit, since real weapons are also heavy and soldiers need to be trained to carry them for extended periods of time.  However, children may have a difficult time using this product.  Another negative aspect is the lack of a sensor vest.  There are two sensors attached to the gun by a flexible cable, which may be attached to the clothing, but this allows for the possibility of clothing folding over the sensor, thereby blocking an incoming IR signals.

Although we are designing our overall system more to the design of the Stunner V3 (system includes both a vest and a weapon), we plan on modeling the design of our weapon on the Morita LMG.  Rather than having a weapon with an appearance of a handgun, we would like our weapon to have the basic shape of a rifle.  However, rather than using metal, we plan on using painted PVC pipe.  The PVC will house and protect the inner circuitry.  Also unlike the Morita LMG, we also will include a removable magazine, to add to the reality of the simulation.  Requiring the user to “reload” will force the user to manage their ammunition usage, as would be necessary in actual combat.  Our gun will also feature a longer stock than the Morita LMG.
Specifications for Packaging:


Our laser tag system will include two major components: a vest and a gun.  The vest is an actual hooded Army Ranger tactical vest designed to be worn over a flak jacket.  Sewn into the vest will be six sensor and feedback units.  Each unit will consist of an IR receiver/demodulator, a visible LED, and a cell phone vibrator motor attached to a small square of PC board.  The IR sensors will be spread over the vest so the user may be shot from many different angles.  Specifically, four sensors will be placed on the vest: one over the heart, one over the midsection, another over the right kidney in the back of the vest, and finally another over the left shoulder blade.  Two sensors will be placed in a headband: one in the front of the headband and one in the back.  However, to reduce weight, only one vibrator motor will be included in the headband.  Wires will connect each the sensors, motors, and LEDs to a port on the board with the microcontroller.  The vest will be connected to the gun handle via these wires.  The gun will be constructed out of painted PVC pipe.  The gun will be a continuous tube with two main elbow joints to provide both a handle and an attachment site for the removable magazine.  The removable magazine will be another small piece of PVC pipe.  To give the appearance of a barrel, our IR transmitter will be housed in a short piece of PVC pipe with a smaller diameter, which will protrude from the body of the gun.  Another piece of the smaller pipe will be used in the rear of the gun to provide the stock.  The power supply (batteries) will be contained within the stock.  An SPDT switch will be used as a trigger.  An LCD will be on a wristband and will be connected to the vest via a cable.  A bar of eight LEDs will display a “health meter”.
Drawings and Diagrams:

See Appendices for diagrams
· Appendix A: Scale Drawing of Gun

· Appendix B: Scale Drawing for vest/headband sensor unit

· Appendix C: Sensor placement in vest

· Appendix D: Sensor placement in headband
· Appendix E: LCD in wristband

Estimates:


Materials




  Cost (Per Vest and Gun unit)

Cost

· Batteries





$8.00-10.00
· Vest






$10.00

· Headband





$3.00

· Wristband





$3.00

· LCD






$24.95

· PC board





$8.00

· ATmega16L





$8.10
· SPDT Switch





$2.69
· Cell phone vibrator motor



5 * $1.25 = $6.25
· IR sensors





6 * $2.50 = $15.00
· IR emitter





$1.35
· LEDs






14 * $.75 = $10.50
· RF transceiver





$20.00
· Sound chip





$10.00
· PVC pipe





$27.75
· Speaker





$0.00 (taken from old 








toy gun)








Total:
$160.59
Tooling Requirements:

Saw


Superglue or epoxy


Drill


The purchased pieces of PVC pipe already fit together.  However, in order to install the SPDT switch as a trigger, we will need to drill holes into the pipe so wires can be run from the switch to the inside of the gun.  A T-junction on the end of the stock of the gun will also be sawn in half to provide a shoulder rest.  Once all of the inner components of the gun (microcontroller, batteries, IR transmitter, etc.) are correctly positioned inside the gun, the pieces of PVC will be glued together with either superglue or epoxy.

References:

Commercial Products


Stunner V3: http://www.stunnercorp.com/player_equipment.htm

Morita LMG: http://www.battlefieldsports.com/sniperrifle.htm

Main Components


ATmega16L: http://www.atmel.com/dyn/resources/prod_documents/doc2466.pdf

IR sensors: http://www.rentron.com/Files/pna4601m.pdf

LCD: http://www.crystalfontz.com/products/2004a/CFAH2004AYYBJP.pdf

SPDT switch: http://www.radioshack.com/product.asp?catalog%5Fname

=CTLG&product%5Fid=275-016


Cell phone vibrator motor: http://www.allelectronics.com/cgi-bin/category.cgi?category=400&item=VB-1&type=store
