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AOA is the angle and 

distance calculated 

relative to two or multiple 

reference points through 

the intersection of 

direction lines between 

the reference points.

TOA is the time taken 

by a signal to arrive 

at a receiver from a 

fixed transmitter, with 

the transmitter as the 

reference point

TDOA determines the relative position of a 

mobile transmitter based on the difference in 

the propagation time of arrival of the 

transmitter and multiple reference points or 

sensors

RSSI is a measure of the 
power level of the RSS 
present in a radio 
infrastructure that can 
be used to estimate the 
distance between mobile 
devices

Signal properties are 

geometrical parameters 

consisting of metrics

such as angle, distance and 

signal to measure an object’s 

position using calculations

Location algorithms 

translate the recorded 

signal properties into 

distances and angles,

and then computes the 

actual position of a 

target object

Both the signal property and the location algorithm work together 

to determine the location of an object. The location algorithm 

processes the signal property and outputs a location.

Triagulation: The location of an 

object is determined by calculating 

the position of a transmitter based 

on the angle and distance relative 

to two known reference points

Trilateration: The distance measurements 

relative to three known reference points are 

used to determine position by computing 

the attenuation of the transmitted signal

Proximity: The location of an object 

is the same as the closer antenna

Scene Analysis or Fingerprinting 

collects information or features 

from a scene or observation and 

then estimates the location of an 

object by matching or comparing 

the collected information with the 

one in an existing database

© Paulo Ferreira

Global Comparison – signals properties and location algorithms
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Other Approaches – Introduction
• The location technologies we have described thus far:

• vary in cost, coverage, and accuracy, 
• all are used in commercial location systems, and 
• all have reached wide-scale adoption in one or more application niches

• There are, however, many other location technologies that have not gotten beyond the research 
laboratory or the prototype stage

• There are others, too, that have been largely perfected, but due to small coverage or exceptionally high 
cost have not moved beyond a few highly specialized niches

• Some systems:
• have 1 mm average error, and the least, with almost 100 km average error 
• eliminate the need for people to carry beacons or listeners and instead use a person’s visual appearance, noise 

profile, or ground reaction forces to track them through an environment
• in addition to the GPS, 802.11, and cell-phone-based system, there are many other radio-based systems based on 

both standard and custom protocols ranging in spectrum from 33 kHz up to 7 GHz
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Other Approaches – Systems
• Instrumented surfaces (base location estimation on something physical and fundamental):

• Smart Floor, Magic Carpet
• load sensors placed in the floor are likely to be robust, unobtrusive, and low-maintenance, 
• whereas some of these systems are limited in their handling of multiple occupancy situations, they can correctly 

detect occupancy and thus still work well for occupancy-based services
• they can be easily used into an existing home or office space (assuming the elevated floor is OK)

• Vision:
• it is one of the few approaches that do not require instrumenting or tagging the entity to be located
• mobile (e.g., robotic navigation) / fixed cameras (e.g., track the location of the people that appear on camera ),
• visual tags (e.g., 2-D barcodes designed to be easily recognized by cameras)

• Laser range finders, Audible sound, Internet protocol measurement, Magnetic field strenght, Radio
frequency identification tags, Radio from FM to ultrawide band, etc.
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Other Approaches - Comparison
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Other Approaches - Comparison
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Location-Based Applications and 

Services
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Location-Based Applications and Services

• Navigation and way-finding
• Asset tracking
• Emergency response
• Geofencing
• Location-based content and search
• Social networking
• Health and wellness
• Gaming and entertainment
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Conclusions

• It’s a hot topic

• Much more is expected in the near future:
• applications
• security
• technologies
• behaviour changes
• social impact
• etc.

• Stay tuned !
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