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Table 1t Frequency Bands in RFID Systems

Generic Band Name Frequency Range
Comment (National Frequency Allo-

cations Vary)

Low Frequency (LF) 120-135 kHz Short range inductive applications.

High Frequency (HF) 13.56 MHz
Worldwide common frequency, smart
cards and labels.

Ultra High Frequency (UHF) 433 MHz Active low power tags.

860-960 MHz
Band with major supply chain devel-
opment activity.

Microwave 2450 MHz
Active tag technology gives range and
fast data rates.

The Implementation ofRFID in Aviation Industry

Ordinary barcode labels cost less than a cent on average. However, they easily become soiled, dirty, tom, marked
over, hidden in frost, and need line-of-sight orientation. Correct orientation requires extra human intervention to
make the barcode readable. RFID tags do not have these disadvantages. In addition, unique features such as ability to
be written to and long range potentially can spawn a whole new set of applications and radically improve the per­
formance of applications such as inventory management and supply chain management. The possibility of automati­
cally detecting and tracking items promises substantial reductions in costs and time needed for inventory manage­
ment. In short, applications built around this technology can provide both operational and strategic benefits to adopt­
ing organizations (Zaheeruddin Asif & Munir Mandviwalla 2005).

In the aviation maintenance field, the ability to keep track and maintain service histories on aircraft parts is cru­
cial. As the matter of fact, the aviation regulation requires that all aircraft parts that are being approved to be used on
aircraft must have full manufacturing and inventory histories. This is to make sure that each part that will be used has
the approval and meets the required quality as well.

Airbus and Boeing are turning to RFID to give their supply chains and manufacturing operations a lift. Tagging
of parts could reduce counterfeiting and ptovide other supplier benefits. The Federal Aviation Regulations (FAA)
requires that each part and history of an aircraft be tracked individually, which previously involves a lot of paper­
work, time and manpower for getting an aircraft certified. The two aircraft manufacturers, that together own the mar­
ket for large commercial jets, have been holding industry forums around the world to drum up support from custom­
ers, parts suppliers and regulatory agencies for the use of RFID. The business case has yet to be proved, but Airbus
and Boeing believe RFID could dramatically reduce costs throughout the industry. The two airplane manufacturers
expect to achieve internal efficiency in their facilities as they track parts and works in process. Airbus and Boeing
should also be able to reduce the cost of receiving goods and including a record of those goods in databases of inven­
tory, while reducing errors and improving inventory accuracy (Violino 2005).

RFID should also enable the airplane manufacturers and their suppliers to reduce inventory across the supply
chain, since RFID would provide better visibility of parts from the time they are produced until they are put on a
plane. Further, RFID should allow everyone in the supply chain, including the airlines that buy planes, to authenti­
cate parts that have been certified by regulatory authorities and thus reduce the possibility that counterfeit parts are
introduced into the supply chain. After the planes go into service, the technology could dramatically improve the way
they are repaired. RFID should provide the visibility that enables airlines to trim these inventories while ensuring
parts are always where they need to be to keep the planes flying. It should also help repair shops reduce the labour
needed to track maintenance cycles (some parts must be reconditioned or discarded after a certain number of miles
flown) and repair histories (Mohd Khir Harun 2006). These are some of the problems that are being faced by our
country's airline companies, which increase their operational cost every year.

Boeing and Airbus, the world's biggest aircraft manufacturers, have both been working with aviation authorities
to allow passive RFID tags for use on planes. Both companies want to use RFID to track and maintain aircraft parts
in their supply chain and in operating aircraft.

The Federal Aviation Administration (FAA) pas decided to allow passive RFID tags to be used on airplanes.
"Passive RFID can now be used; 2.45 MHz, 915 MHz and 13.56 MHz passive RFID can all be used as long as they
are only interrogated when the plane is not in the air," said Kenneth Porad, Boeing's principal engineer for reliability
and maintainability. Prior to the FAA decision, Boeing and Airbus executed studies to determine if on-board RFID
tags would interfere with an aircraft's critical systems. As part of that work, Boeing carried out two FAA-approved
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trials, one involving 13.56 MHz tags and the other using 915 MHz tags, on a working aircraft. After completing the
test on a cargo plane operated by FedEx, Boeing concludes that the passive UHF tags are safe for deployment on
aircraft. The 90-day trials, on the MDIO FedEx freight airliner involved 13.56 MHz passive tags. The smart labels
used in the passive UHF test were placed at few locations, including the flight deck, avionics compartment, cargo
compartment and wheel wells (Collin 2005).

These are few possible applications of RFID technology in our country's airline industry, that are significant to
be looked into, based on few practical situations that happen almost everyday:

1. Monitoring of 'life-limited' parts that have unique 'identities'. When the part reaches the limit of its
useful life, it is destroyed and its unique identity also dies, rendering that part completely un-reusable.
Duplicating a dead' part identity is nearly impossible, and this helps prevent the proliferation of fake
parts to be installed in life' aircraft;

2. Aircraft mechanic personnel job-by-job tracking, by having the RFID tags on their employee identifi­
cation badges. This could help drive great improvements in maintenance efficiency, although em­
ployee unions might have something to say about this kind of personnel tracking;

3. Mechanics' individual tools could be tagged so that the toolbox would set off an alarm if a tool is not
returned. It could, however, be annoying to have a roundup of rollaways announcing that various
sockets and wrenches are missing. Perhaps a simple red light, with a message sent to a manager to
highlight the missing tool before the shift ends;

4. Calibrated tools would be tagged with current information and they would signal their calibration
status prior to use, such as a torque wrench that can measure its own accuracy, thus, cutting calibra­
tion costs while also signalling the hangar computer system that it is good to go;

5. With widespread installation of RFID tags on individual parts, a hangar could be wired to read the
aircraft's status as it taxies up. The aircraft's maintenance health system would update the hangar
computer with any new problems and at the same time report on the actual status of the parts or com­
ponents that are causing the problem. This would enable the maintainers to get a jump on getting the
aircraft back in the air; and

6. Sensors on most aircraft parts could be tied to the RFID tags so that the parts could signal that they
have been properly installed or that they are coming apart prematurely.

Conclusion

The purpose of this study is not exactly a race to be the first to take advantage of RFID systems, but it is clearly indi­
cated that the major players in the airplane manufacturing and maintenance industry are looking for an edge today
while preparing for the widespread use of the technology tomorrow. Our country's airlines are now looking forward
to implement RFID in their companies supply chain and maintenance. They are convinced the technology will help
transform their company and the rest of the airline industry significantly. There could be some issues raised by some
organizations regarding the implementation of RFID devices especially on the frequency selection and some privacy
issues associated with the technology. However, those issues will be solved by future development and extensive
used of the RFID technology.
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