Tradeoff Analysis

The following tradeoff analysis documents the various technologies considered for various system functions, broken down by component: the Personnel Locator (PL), the Signal Posts (SP), and the Command Center (CC).

Personnel Locator

Location Determination

1. Cellular Base Station Triangulation

2. Global Positioning System

3. PATS-specific Radio Frequency based Tri-lateration with Signal Posts

	Option
	Strengths
	Weaknesses

	1
	· Terrestrial-based

· Infrastructure available in populated areas

· Standards are published and open

· Line of sight not required

· Hardware is readily available
	· No global standard, only regional

· Remote areas do not have coverage

· Need collaboration with base station owners

· May incur monetary costs

	2
	· Available worldwide

· Maintained by the U.S. Air Force

· Passive device, no collaboration with equipment owners needed

· Free to receive GPS signals

· Hardware is readily available
	· Line of sight required



	3
	· Mission-specific design

· RF design well understood by many contractors (i.e. Motorola, Texas Instruments, Kenwood, etc.)

· Line of sight not required
	· New implementation; design not ubiquitous


Communications
1. Infrared Optical

2. Radio Frequency Single Frequency Band (Digital)

3. Radio Frequency Single Frequency Band (Analog)

4. Radio Frequency Multiple Frequency Band (Digital)

5. Radio Frequency Multiple Frequency Band (Analog)

	Option
	Strengths
	Weaknesses

	1
	· IrDA specifications/standards available

· Hardware is readily available
	· Line of sight required

· Susceptible to disturbances

· Distance is limited

	2
	· Mission-specific design

· Digital communications preserves battery life

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

· Single RF frequency band limits flexibility and performance

	3
	· Mission-specific design

· Analog communications requires more power

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

· Single RF frequency band limits flexibility and performance

	4
	· Mission-specific design

· Digital communications preserves battery life

· Multi-band RF provides flexibility

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

	5
	· Mission-specific design

· Analog communications requires more power

· Multi-band RF provides flexibility

· RF design well understood by many contractors
	· New implementation; design not ubiquitous


1. Ultra Low Frequency

2. Very High Frequency

Table 1:  RF Technologies Trade

	Option
	Strengths
	Weaknesses

	1
	· Can penetrate water and earth

· Currently used in TTE communications for mine safety
	· Slow data rate

· Susceptible to electronic interference

	2
	· Currently used in broadcast television

· Higher robustness to atmospheric and earth interference

· Higher data rates
	· Less able to penetrate earth and water


Identification
1. Internal Programmable Flash Memory

2. Internal Read-Only Memory

3. Removable Flash Memory

4. Radio Frequency Identification (RFID)

	Option
	Strengths
	Weaknesses

	1
	· Simple design

· Can be programmed

· Internal to PL
	· Replacement requires disassembly

· Programming interface needs to be designed

· Cannot detect if “PL separated from wearer”

	2
	· Simple design

· Internal to PL
	· Replacement requires disassembly

· Once programmed, contents not easily changed

· Cannot detect if “PL separated from wearer”

	3
	· Simple design

· Many removable flash memory products exist

· Can be moved easily from one PL to another

· Can be written via card reader
	· Removable parts are easily lost

· Additional item to be carried

· Cannot detect if “PL separated from wearer”

	4
	· Simple design

· Incorporated into employee ID badge

· RFID a well established technology

· Allows for detection of “PL separated from wearer”
	· Programming requires special equipment


Distress Notification
1. Autonomous

2. Manual

3. Hybrid (Autonomous and Manual)

	Option
	Strengths
	Weaknesses

	1
	· No user interaction is necessary

· No input interface needed
	· Prone to false alarms

	2
	· Less prone to false alarms
	· User interaction is necessary

· Input interface required

	3
	· Allows user to manually issue a distress notification

· Allows user to manually disable a distress notification
	· User interaction may be required


Display
1. No Display Provided

2. Light Emitting Diodes

3. Liquid Crystal Display

	Option
	Strengths
	Weaknesses

	1
	· Simple enclosure design

· Easily ruggedized
	· No user insight into PL operational status

	2
	· Simple enclosure design
	· Limited user insight into PL operational status

	3
	· Provides maximum insight into PL operational status

· Allows user to manually disable a distress notification
	· Complex enclosure design

· Difficult to ruggedize


Signal Posts

Location Determination

1. Cellular Base Station Triangulation

2. Global Positioning System

	Option
	Strengths
	Weaknesses

	1
	· Terrestrial-based

· Infrastructure available in populated areas

· Standards are published and open

· Line of sight not required

· Hardware is readily available
	· No global standard, only regional

· Remote areas do not have coverage

· Need collaboration with base station owners

· May incur monetary costs

	2
	· Available worldwide

· Maintained by the U.S. Air Force

· Passive device, no collaboration with equipment owners needed

· Free to receive GPS signals

· Hardware is readily available
	· Line of sight required




Communications
1. Infrared Optical

2. Radio Frequency Single Frequency Band (Digital)

3. Radio Frequency Single Frequency Band (Analog)

4. Radio Frequency Multiple Frequency Band (Digital)

5. Radio Frequency Multiple Frequency Band (Analog)

	Option
	Strengths
	Weaknesses

	1
	· IrDA specifications/standards available

· Hardware is readily available
	· Line of sight required

· Susceptible to disturbances

· Distance is limited

	2
	· Mission-specific design

· Digital communications preserves battery life

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

· Single RF frequency band limits flexibility and performance

	3
	· Mission-specific design

· Analog communications requires more power

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

· Single RF frequency band limits flexibility and performance

	4
	· Mission-specific design

· Digital communications preserves battery life

· Multi-band RF provides flexibility

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

	5
	· Mission-specific design

· Analog communications requires more power

· Multi-band RF provides flexibility

· RF design well understood by many contractors
	· New implementation; design not ubiquitous


Table 2:  RF Technologies Trade1
	Option
	Strengths
	Weaknesses

	1
	· Can penetrate water and earth

· Currently used in TTE communications for mine safety
	· Slow data rate

· Susceptible to electronic interference

	2
	· Currently used in broadcast television

· Higher robustness to atmospheric and earth interference

· Higher data rates
	· Less able to penetrate earth and water


Command Center

Communications
1. Infrared Optical

2. Radio Frequency Single Frequency Band (Digital)

3. Radio Frequency Single Frequency Band (Analog)

4. Radio Frequency Multiple Frequency Band (Digital)

5. Radio Frequency Multiple Frequency Band (Analog)

	Option
	Strengths
	Weaknesses

	1
	· IrDA specifications/standards available

· Hardware is readily available
	· Line of sight required

· Susceptible to disturbances

· Distance is limited

	2
	· Mission-specific design

· Digital communications preserves battery life

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

· Single RF frequency band limits flexibility and performance

	3
	· Mission-specific design

· Analog communications requires more power

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

· Single RF frequency band limits flexibility and performance

	4
	· Mission-specific design

· Digital communications preserves battery life

· Multi-band RF provides flexibility

· RF design well understood by many contractors
	· New implementation; design not ubiquitous

	5
	· Mission-specific design

· Analog communications requires more power

· Multi-band RF provides flexibility

· RF design well understood by many contractors
	· New implementation; design not ubiquitous


Computer Hardware

1. PATS-specific Proprietary Designed Computer

2. Standard x86-based Computer

	Option
	Strengths
	Weaknesses

	1
	· Mission-specific design
	· Special training maybe required

· Uncertain upgrade path

· Design may me lengthy

· May require a new operating system

· Expensive

	2
	· Standardized equipment

· Readily available operating system choices

· New hardware continually released

· Cost effective: no new design needed
	· Hardware selected during the requirements phase maybe obsolete by the implementation phase


Operating System
1. Linux

2. Macintosh OS

3. Microsoft Windows

	Option
	Strengths
	Weaknesses

	1
	· Open source

· Large developer base

· Runs on standard x86 hardware architecture
	· Can lack polish

· Community based support structure

	2
	· Polished and consistent user interface
	· Closed source

· Limited developer base

· Requires Apple hardware

	3
	· Polished and consistent user interface

· Large developer base

· User support backed by a large corporation

· Runs on standard x86 hardware architecture
	· Closed source
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