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Background Information Terms and Definitions

 Radio-frequency identification (RFID) is the wireless use of electromagnetic 

fields to transfer data, for the purposes of automatically identifying and 

tracking tags attached to objects. 

 A Passive Reader Active Tag (PRAT) system has a passive reader which only 

receives radio signals from active tags (battery operated, transmit only). The 

reception range of a PRAT system reader can be adjusted from 1–2,000 feet 

(0–600 m), allowing flexibility in applications such as asset protection and 

supervision. 

 Fixed readers are set up to create a specific interrogation zone which can 

be tightly controlled. This allows a highly defined reading area for when 

tags go in and out of the interrogation zone. Mobile readers may be hand-

held or mounted on carts or vehicles. 

3-D Illustration

Detailed Explanation

Mathematical Formula for Triangulation

 Because the three RFID readers are located at the corners 

of the room, a prism with right triangular base can be used 

as a model.

 From here, three equations can be obtained:

 Further calculation will result in x, y, z in terms of distance in 

between:

Theory for Distance Measurement Using Active RFID Tag

 Advantages over current proximity sensor: 

More accurate. 

Distinguish between doctor and random object. 

No interference with other devices within the ward.

O, A, B are the three readers, 

and M is the unknown 

coordinate of the tag. 

Distances between the readers 

and sensors are known.

 ITU Indoor Propagation Model is employed to compute the distance between the 

tag and reader.

 The empirical formula is as follow:

ST = total signal strength (in dBm); fc = carrier frequency (in MHz); n = signal strength exponent; d = distance between tag and reader; Sf(nf) = 

floor penetration factor (depends on number of floors)

 Simplify to get: 

 A three-axis accelerometer is used to determine the tilt angle. 

St = 40.20 + 35.85 lg(d)
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Plot of Signal strength versus lg(distance)

a0 and a1 are experimentally determined coefficient

https://en.wikipedia.org/wiki/Radio-frequency_identification

http://atlasrfid.com/jovix-education/auto-id-basics/active-rfid-vs-passive-rfid/

https://en.wikipedia.org/wiki/ITU_model_for_indoor_attenuation

https://https://en.wikipedia.org/wiki/Path_loss

http://www.rfidc.com/docs/indoor_rfid_tracking.htm
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• Poor Condition for Cross-Infection Control

• Existing Solutions:

Lack of 
Hand 
Hygiene

High Cost, Ineffective

• Busy Ward

• Packed Beds

Three RFID readers at top 
corners. Each reader with 

a set of coordinates.

Active tag located at the 
patient’s bed to 

determine the location of 
the bed.

Tag on the doctor’s 
wristband enters and then 
exit the designated range.

Physical contact detected. 
No sanitization detected.

Alert through vibration on 
the wristband.


