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1.0 Introduction
The project is an autonomous system for physical space management. The system

is designed to solve the real world problem of reserving office/lab space and

enforcing a configurable policy set by the physical space’s authority.  There are three main types of components: a master device, slave (site) device, and a

connecting bus (self-explanatory).  The bus will use RS 485 communication protocol for the site devices to communicate with the master device.  The master and site devices each have their own packaging specifications and designs.
2.0 Analysis of Safewatch EZ Essential by ADT
2.1 Illustration and Description
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The Safewatch EZ Essential by ADT is a home security system that is upgradeable with other features such as home automation with flood detection and low temperature tracking or home protection packages such as carbon monoxide and fire detection.  The packaging for the main unit is a wall mountable, plastic unit with a simple user interface.  The user interface consists of 7 buttons with 6 LEDs behind a cover indicating the system status.  A speaker and motion detector are situated below the interface for convenience.  The unit communicates with sensors situated around the house by a wireless link.
2.2 Analysis of Packaging
The package itself is small, neat, and simple.  The simple interface allows the sleek, small design.  With wireless communication between the main device and other sensors it allows for a clean and inconspicuous look to the system in a home environment.  Although advertised as an advantage of this product its simple interface also limits it capabilities and security measures.  From a packaging standpoint there is no deficiency but from a functionality standpoint the simple interface offers no method of authentication, the system is armed only when the doors are locked and disarmed otherwise.
3.0 Analysis of Interlogix by GE 
3.1 Illustration and Description
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Interlogix by GE is another type of home security system.  The master unit is wall mountable with a plastic casing and slim profile.  The master unit acts as the controller and mediator of all other sensors within the home much like the Safewatch ADT system.  The system also includes a 2-way voice touchpad for controlling the system from anywhere in the house.  
3.2 Analysis of Packaging

The interface for the Interlogix is more complex than Safewatch yet the profile still remains slim at under 2 inches depth.  The addition of the 2-way voice touchpad allows convenient operation from anywhere in the home.  The speakers act not only as an intercom system and alarm but is also used for voice recognition commands.  The wireless communication between the master unit and the sensor once again lends itself to making the system inconspicuous in the home environment.  
4.0 Comparison of Products to Project Packaging

The basic package for the Safewatch EZ Essential is a burglary detection system with upgradeable packages for home automation and home protection.  The project is based more upon a reservation and scheduling policy tool and it has few similarities to the package by ADT.  ADT has provided clean interfaces for the main device which can be upgradeable through other packages.  The project itself is to remain scaleable and modular in this fashion but with a more complex interface.  The master unit and slave (site) unit are to mimic ADT simple package by being as low profile as possible.  For the master unit no interface is provided except via the web and therefore it resides in a simple project box with openings only for the ethernet RJ45 port, the RS 485 interface, reset, and power.  The slave (site) package incorporates a keypad, occupancy sensor, piezo buzzer, wall plug, and seven segment displays in a single project box.  Instead of just 7 buttons the slave (site) unit will have a 12 button keypad.  Both the master unit and the slave (site) unit will have a metal casing rather than plastic.  The speaker is approximately the same size but will only be used as an audible alarm and not as an intercom system.

The Interlogix home security system by GE more closely represents the packaging for the project.  A more complex interface is used on a larger unit similar to the slave (site) unit.  The master unit for the project however will be very small with no user interface except the web.  The addition of the 2-way voice touchpad is similar to the overall project design of a master unit and a slave (site) unit as well.  A major difference between the project packaging and both products though is the project attempt to have the sensors mounted onto the slave (site) unit rather than be placed throughout the lab or office.  
5.0 Packaging Specification

5.1 Scale Drawing of Package

5.1.1 Master Unit
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5.1.2 Slave (site) Unit
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5.2 Materials List
5.2.1 Metal Project Box 9” x 6” x 2.5” (screws included) 
This metal project box by Mendelson Electronics Company Inc. was chosen for size and design.  It is a two piece design with holes already cut for power plugs and fans.  It also is larger than what is currently needed to allow room for a power supply and other optional upgrades such as a card reader.  This is the packaging for the slave (site) unit which all the sensors and displays will be mounted on.  
5.2.2 Aluminum Project Box Enclosure 5.25” x 3” x 2.125” (screws included)

This metal project box was chosen for its price and simple appearance.  Except for a reset nothing will be mounted on the outside of this box and it should remain out of sight from the lab or offices being monitored.  It will have openings for only the ethernet port, RS 485 bus, and power.  This is the packaging for the main unit which houses the Rabbit 3700CM and only one exists per system.

5.2.3 Metal Wall Mount Brackets (supports 50lbs.)

These are necessary for the project to be wall mountable.  Currently the design has 2 wall mounts for each unit but each of these brackets allows for 50 lbs of support thus only requiring one to be used.
5.3 Tooling Requirements

5.3.1 Philips Head Screwdriver 
Needed for sinking in Phillips screws
5.3.2 Flat Head Screwdriver
Needed for sinking in flat screws
5.3.3 Drill Press
Needed for creating holes to mount PCB and design components into packaging
5.3.4 Dremel Rotary Tool
Needed for cutting out necessary holes in packaging for power/bus interface and mounted components
6.0 Weight and Unit Cost Analysis

	Name
	Vendor
	Part Number
	Unit Cost
	Qty.
	Weight
	Cost

	Rabbit RCM3700 RabbitCore
	Rabbit Semiconductor
	RCM3700
	59
	1
	1.5 oz. 
	$59.00 

	Maxim RS-485 Transceiver
	Maxim
	MAX485
	1.25
	2
	*1 oz. 
	$2.50 

	Leviton 15 Amp Duplex Wall Receptacle
	Home Depot
	5320-I
	0.39
	1
	1 oz. 
	$0.39 

	Metal Wall brackets
	Radioshack
	40-150
	6.29
	2
	5 oz. 
	$12.58 

	Aluminum P-Box Enclosure
	Radioshack
	270-238
	2.99
	1
	     8 oz.
	$2.99 


Table 6.1 Master Unit Parts
	Name
	Vendor
	Part Number
	Unit Cost
	Qty.
	Weight
	Cost

	Atmel ATMega16
	Futurlec
	ATMEGA16-16PC
	5.9
	1
	1 oz. 
	$5.90 

	12 Button Keypad
	All Electronics Corp
	KP-22
	7.5
	1
	2 oz. 
	$7.50 

	Maxim RS-485 Transceiver
	Maxim
	MAX485
	1.25
	2
	1 oz. 
	$2.50 

	7-Segment LED Digital Display
	Radioshack
	276-075
	1.79
	3
	1 oz. 
	$5.37 

	85dB Piezo Buzzer
	Radioshack
	273-060
	3.99
	1
	1 oz. 
	$3.99 

	12-key encoder
	Fairchild
	MM74C922N
	6.07
	1
	2 oz. 
	$6.07 

	SPDT RELAY BOARD
	Smarthome
	7278
	7.99
	1
	5 oz. 
	$7.99 

	Micro PIR Motion Detector
	smarthome
	7482A
	40.99
	1
	2.5 oz. 
	$40.99 

	Leviton 15 Amp Duplex Wall Receptacle
	Home Depot
	5320-I
	0.39
	1
	1 oz. 
	$0.39 

	Metal Wall brackets
	Radioshack
	40-150
	6.29
	2
	5 oz. 
	$12.58 

	Metal Project Box
	MECI
	160-0235
	4.95
	1
	 32 oz.
	$4.95 


Table 6.2 Slave (site) Unit Parts

The total unit cost is 175.69 dollars for one Master Unit ($77.46) and one Slave (site) Unit ($98.23).  The estimated weight calculated for the Master Unit was 16.5 ounces while the Slave (site) Unit was 53.5 ounces.  This gives the total project an estimated weight of 70 ounces when entirely packaged.  

*Note 1 ounce was used for small components as approximation regardless of quantity
7.0 References

· Safewatch EZ Essential by ADT http://www.adt.com/divisions/residential/products_and_services/home_security_packages/safewatch_ez_essential/
· Interlogix by GE

http://www.geindustrial.com/ge-interlogix/index.html
http://www.protectamerica.com/products.htm
· Metal Project Box for slave (site) unit (9” x 6” x 2.5”)

http://www.meci.com/default.asp?mode=getitems&category=62
· Aluminum Project Box Enclosure for master unit (5.25” x 3” x 2.125”)
http://www.radioshack.com/product.asp?catalog%5Fname=CTLG&product%5Fid=270-238
· Wall Mount Metal Brackets

http://www.radioshack.com/product.asp?catalog%5Fname=CTLG&product%5Fid=40-150
· Wall Receptacle
http://www.homedepot.com/prel80/HDUS/EN_US/diy_main/pg_diy.jsp?CNTTYPE=PROD_META&CNTKEY=misc%2fsearchResults.jsp&BV_SessionID=@@@@1308686215.1077199309@@@@&BV_EngineID=cccjadckkelghilcgelceffdfgidgmm.0&MID=9876
· Occupancy Sensor  http://www.smarthome.com/7482.html
· KP-22 Keypad http://www.allelectronics.com/spec/KP-22.pdf
· ATmega16L: http://www.atmel.com/dyn/resources/prod_documents/2466S.pdf
· MAX485: http://pdfserv.maxim-ic.com/en/ds/MAX1487-MAX491.pdf
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