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INTELLIGENT QUEUE 
MONITORING
Infrared technologies are moving beyond the confines of 
military and aerospace operations into broader useage 
within civilian life.  Retail businesses for example are 
utilising infrared array sensors with embedded software 
to provide staff in stores with information to indicate the 
size, number, position, direction, speed of customers on 
the premises.

Northamptonshire technology company 
Irisys has developed intelligent queue 
management solutions based on people-
counting detectors installed at entrances 
and over checkout lanes.  These compact 
units contain thermal imaging optics, 
sensors, signal processing and interfacing 
electronics and are installed at over 40,000 
checkouts in the UK.  

The devices operate by focusing the 
heat energy that bodies emit onto a low 
resolution array of heat sensitive detectors. 
As customers move across the field of view 
of the array, digital signalling processing 
(DSP) based firmware analyses the signals 
to determine the behaviour of the people 

passing through the field of view.  When 
the device is used to count people at the 
entrance to a shopping mall or store, it 
detects how many people cross the field of 
view in each direction. 

By monitoring the movement of 
people by their body heat, they are able 
to provide accurate real time footfall and 
queuing data in variable lighting conditions.  
When a family of three people arrive at the 
checkouts for example, the retailer does 
not want to count three in a queue, they 
want to count one ‘shopping unit’.  The 
infra-red detectors are intelligent enough 
to determine from the speed and direction 
of movement of the thermal targets below, 
how many shopping units are in that queue.

An embedded web-browser set-up  
and configuration tool gives operators 
a thermal view, with some detectors 
also incorporating a simultaneous video 
capability to verify fine details.  Store staff 
view the queuing data on a ‘dashboard’ 
displayed either on a VDU or mobile PDA 
device.  As well as real-time customer 
data it forecasts, courtesy of a predictive 
algorithm, how many checkouts will be 
needed to maintain defined service levels 
in 15 or 30 minutes time.

Tesco and Morrisons already use the 
technology in the UK and the queue 
management system will roll out across  
the US in the coming year.

INNOVATION WATCH

To enable intelligent queue monitoring,  
individual shoppers’ body heat is picked up by 
infra-red detectors

LIGHT EMITTING DIODE (LED)
The history: The property of some materials 
to conduct electricity in only one direction 
was recognised over a hundred years ago 
but it wasn’t until the 1960s that the capacity 
of semi-conductors to generate light was 
recognised commercially. The LED exploits the 
luminescent effect in certain semi-conductor 
crystals caused by the release of energy as 
the current passes through the material. GEC’s 
invention of a red LED was quickly followed by 
green and yellow colours. Much more efficient 
than an incandescent light bulb, the LED had 
the potential to be a world beater.

The breakthrough: The breakthrough came in 
the early 1990s, when a Japanese electronic 
engineer, Shuji Nakamura first demonstrated 
a blue LED, made using hard semi-conductor 
silicon nitride. Creating a blue LED was hugely 
significant because coating the blue LED with 
yellow phosphor produces a brilliant blue/
white light, which you often see now in car 
lights or head torches. Nakamura’s discovery 
was considered so important to human 
development that he was awarded the 2006 
Millennium Technology Prize.

And now: The light output of LEDs has increased 
exponentially over the years as researchers have 
found ways to improve the shaping and coating 
of the crystal surfaces. Their efficiency is already 
around five times better than incandescent 
bulbs and still improving. The other real 
advantage of LEDs is their long life: 50,000 
hours (about five years continuous operation) is 
normal. With their high efficiency and very long 
life LEDs are displacing thermal light sources in 
products everywhere. 
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