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INTRODUCTION



WI-VI TECHNOLOGY

Its research has been done prominently at MIT’s Computer laboratory.

By Dina Kitabi, a professor in MIT’s Department of Electrical engineering
and computer science , and her graduate student Fadel Adib.

WHAT WI-VI IS?

Wi-Vi is a wireless device that captures moving objects behind a wall using low 
power Wi-Fi signals.

This technique uses reflected Wi-Fi signals to track movements of people behind 
wall.





CHALLENGES FACED IN DESIGNING WI-VI

1. FLASH EFFECT

RF signals penetrate walls:

• Reflect off objects on other side of 
wall.

• Distinguish reflections by their arrival 
times

At low bandwidth:

Wall reflection much stronger than 
reflections coming from behind the 
wall.



NULLING TO REMOVE THE FLASH

To capture reflections from objects of interest with minimal interference, use nulling             
process.

Nulling procedure divided into three phases:

Initial nulling

Power boosting

Iterative nulling



1. INITIAL NULLING

Nulling is equivalent to mathematical 
subtraction.

2. POWER BOOSTING

Signals received from the initial nulling 
stage is too weak so this has to be boosted.

3.  ITERATIVE NULLING

After boosting, small signals from the static 
objects are also boosted. So again it has to 
be nullified.

Hear uses a complex mathematical 
algorithm



CHALLENGES FACED IN DESIGNING WI-VI 

2. IDENTIFYING AND TRACKING 
HUMANS.

Previous attempts to track moving 
targets through walls have done so using 
an array of spaced antennas.

Each capture the signal reflected off a 
person moving through the environment

This could be too expensive and bulky 
for use in a handheld device.

So instead Wi-Vi uses just one receiver.



WI-VI SETUP AND WORKING

Any static objects that the signals hit 
including the wall create identical 
reflections, they too are cancelled out by 
this nulling effect.

Only those reflections that change 
between the two signals, such as those 
from a moving object, arrive back at the 
receiver.



MERITS                              DEMERITS

Low power and bandwidth

Compact

Small size

Cheap

Accessible to general public 

Does not require the human to carry any 
wireless device 

Eliminating the flash effect without 
requiring wide band spectrum

Less range 

Less resolution 

Can’t detect human behind the concrete 
walls thicker than 8’

To achieve a narrow beam the human 
needs to move by about 4 
wavelengths(i.E, about 50 cm)
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