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Test drive

For many manufacturers the 
Video Motion Detection concept 
has always been a very tough nut to 
crack.

No matter how good or 
sophisticated a VMD is, there will 
always be false alarms, especially 
when such VMD is used outdoors.   
The reason is quite obvious, 
outdoors there are too many 
parameters that constantly change: 
clouds making shadows, rain, snow, 
fog, objects blown by the wind in 
front of the camera, etc.  So the real 
challenge, for any manufacturer, 
is to produce a VMD that has 
no or a minimal number of false 
alarms.  With the advancements 
of digital signal processing and 
fast processors VMDs are getting 
more clever by using algorithms 
to discriminate against undesirable 
detections.  But still, false alarms 
will always be present, although 
in smaller numbers than earlier 
technologies.

There is however a VMD 
product that is, even in its 
fundamental design, much more 
prone to false alarming.  

This is the Sense-I by Practel.  

The pronunciation is “Sensai”  or if 
you prefer “Sense - Eye”.  

This is a three dimensional 
VMD, originally developed by 
3-DIS, a Melbourne based 
company, now purchased and 
owned by Practel.  

I remember from many years 
ago when talking to the original 
author of this concept that the 
3-Dimensional VMD concept was 
originally developed for the 1988 
Expo show in Brisbane.  Believe 
it or not, then, the 3-D VMD 
was used by ballet dancers to 
trigger musical tones in the invisible 
volumes around them, by moving 
their arms, legs or bodies inside 
these areas.  Although very 
amusing, this concept was soon 
found to be unprofitable, so the next 
3-DIS development was targeting 
the CCTV market.

In 1997 Practel, who were 
mostly involved in designing and 
producing Broadcast products, 
sought expansion back into the 
surveillance market and in the same 
year purchased the 3-DIS company 
in Melbourne.  They, then 
commenced work on a new version 

of the 3-DIS detection system that 
was much more user friendly.  The 
3-DIS company was closed down 
in mid 1998 and the technology 
brought back to Practel’s home base 
of Adelaide. 

 Practel’s engineers were 
obviously very experienced in the 
world of video surveillance and 
continued the development of this 
product.  The result has been the 
release of Sense-I in mid 1999.  
Practel developed the 3-DIS 
concept further, and from a large 
frame computer format, converted 
it to a PC package, made it easier 
to use and more affordable.  This 
product is the only of its kind in the 
world, and this is the reason why 
we have decided to include it on our 
“Test drive” list.

Before I did set up the Sense-I, 
I had to sit down and read the 
50-page manual and familiarise 
myself with the concept, the 
terminology and the main features 
of the software and hardware.  
There are a lot of things to learn and 
consider when using the Sense-I.  
This is what I suggest to anybody 
that intends to get involved in 
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3-D VMD, as there are many 
pre-conditions and variables one 
needs to understand in order to 
use it efficiently and to the fullest 
potential.  

Sense-I’s concept is simple, but 
one needs to pay attention and 
study the software in the same 
manner as when installing a brand 
new version of an operating system.  
There are many variables, menus 
and submenus.

The operating system in my case 
was Microsoft Windows 98, but the 
new version of Sense-I should work 
on Windows NT as well.  Up to 
8 cameras can be connected, in 
groups of four, to a Video Hub (as 
Practel wants to call it) box.  This is 
a 19” size, 1 RU high unit, to which 
cameras are connected via “Cat-5” 
cable terminated with RJ-45 
connectors.  Yes, you are reading 
right, no BNC connectors for video 
inputs, but RJ-45.  Practel also 
produces the little unbalanced-
to-balanced converters (some 
people would know them as twisted 
pair video transmitters) that 
are connected to the 
camera’s BNC 
unbalanced 
outputs.  

The Sense-I Video Hub is designed 
so that it also delivers power supply 
to the converters and to the cameras, 
which is something I initially didn’t 
know and certainly saves on cabling 
requirements.  When I first set up 
the system, I did not have “Cat-5” 
cable with RJ-45 termination so I 
bought some pre-made cables from 
the nearest Tandy store, only to find 
out that there was no signal coming 
out at all.  Later on, after talking 
to Alex from Practel, I found out 
that the “Cat-5” cable was using 
all cable pairs, not just the two.  
This is because of the power derived 
from the Hub to the converters, 
but also cameras’ synchronisation is 
necessary for such delicate and fast 
image analysis.  This means, if you 
decide to use the Sense-I, you have 
to consider cameras with external 
composite sync input.

The Video Hub also produces 
24 VAC and 12 VDC for powering 
various camera types.  At the back 

of the Video Hub, apart from the 
eight RJ-45 camera inputs, you will 
find monitor BNC outputs for “live” 
or “quad” image live viewing.

The two groups of four cameras 
are each connected to 2 Matrox IP8 
frame grabber cards installed in the 
PentiumIII PC.  The connection is 
made with multicore VGA and D-9 
cables.  

Now let’s talk about the 3-D 
VMD concept.  

The standard VMD products on 
the market today usually analyse 
one camera per channel, thus 
looking at a two-dimensional image 
representing the camera view.  
Now, if you have two cameras, 
looking at the same object from 
two different angles, you will be 
getting three-dimensional analysis.   
The Sense-I can actually process 
one, two, three of four cameras per 
channel.  With the one camera it 
behaves like the “usual” VMDs, 
but with two, or even better three 

cameras a real three 
dimensional effect 

is achieved.  
This is 
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simply reflected in the fact that 
in order to produce an alarm, the 
object that is protected in the 3-D 
space has to be really removed 
from its position in order for the 
alarm to be raised.  

In other words, if an expensive 
sculpture sits in the middle of a 
gallery room, people walking in 
front, behind, above or below it 
will not create nuisance alarms.  
If a thief tries to pick up the 
sculpture then the Sense-I will 
raise the alarm.  And because 
the volume and protected space is 
defined via the camera’s angle of 
view, the object of protection can 
be anything from a tiny diamond 
ring (or a little cheap turtle like in 
our testing), up to a large Boeing 
747 jet.

Clearly, in order to achieve 
an efficient and stable protection, 
static cameras are required, not 
PTZs.  Also, Sense-I does not 
necessarily need colour cameras, 

although they can be used too.  
The actual principle of Sense-I’s 
detection is not the luminance 
change in the pre-defined area, 
such is the case with the basic 
types of VMDs, but rather 
changes in the pattern of edges 
within a region of the video 
picture it covers.  

Sense-I has password-
protected menus for all important 
functions like editing, testing, 
activation and even exiting.

The Sense-I manual defines 
Detectors as two-dimensional 
areas drawn with the mouse 
around objects.  When two or 

three 
cameras 
are used 
(looking from 
various angles at the same 
objects), like in our testing, 
the Detectors make up 3-D volumes 
called Zones.  

Detectors can be any shape or 
form and Sense-I actually offers 
the operators three different detector 
methods of surrounding objects: 
Polylines, Polygons and Grids.

Virtually unlimited number of 
zones can be defined within a 
camera view, and every one of 
them is highlighted with a different 
colour on the PC monitor.  Practel 
people suggest that in most cases 
this number would be far less than 
12, therefore they have 12 different 
colours, after which number zones 

can still 
be added, but 

the colours will 
repeat.

The Sense-I works 
continuously, it is not just taking 
a snapshot of the cameras and 
waiting for a movement to happen.  
The system samples each video 
at regular intervals, looking for 
changes.  The rate at which samples 
are taken depends on the number of 
detectors that have been defined and 
typically ranges from 3-8 samples 
per second.  With each new sample, 
each detector determines the pattern 
of edges within its region of the 
video picture.  It then compares 
this to the stored bias map, and 
counts the differences between 
them.  If the differences exceed 
certain threshold(s), the detection 
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zone(s) will 
trigger alarm(s).  
The Sense-I will 
then sound an 
alarm and a 
number of preset 
actions will occur.  
This includes 
recording the 
event in an event 
log, storing 
freeze-frame 
images of the 
intrusion on hard 
disk and dialling 
an emergency 
phone number (I 
must admit I could 
not find this option 
in the Menu, but 
the manual says it 
can be done).
One would ask, 
why are there 
three different 
detector methods, 
i.e. polyline, 
polygon and grid.  

I did some 
experiments and 
found out that 
each one of them 
has its own usage.  
For example, I 
could draw just a 
straight line, and 
anything that 
crosses that line 
(of course various 
sensitivities, speed 
and similar can 
still be tweaked) 
can trigger the 
alarm.  If a 

Polygon line is 
drawn around an object (such was 
the case with our little turtle and 
pencil) then the parameters of the 
zones can be adjusted so that only 
when the turtle is picked up the 
alarm would go off.  If the turtle 
was only touched (which is what 
my youngest son was doing all the 
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time while doing the tests), there 
would be no alarm.  If however, the 
grid was used to cover the turtle, 
then even a touch would trigger an 
alarm.  

The grid detectors have another 
interesting application that Practel 
people have, very cleverly, 
developed further.  That is the 
so-called Auto Perimeter mode, 
which can be used when protecting 
thin long corridors and fences.  
Practel claims, with correct 
selection of cameras, positions and 
lenses, up to 250m of length can 
be successfully protected using two 
cameras, one at each end.  The 
way this works is when drawing a 
grid, if Auto Perimeter is turned on, 
the Sense-I automatically defines 
a proper perspective for the two 
cameras and the sensitivity of each 
section of the grid takes into 
account the perspective.

With such a method only persons 
actually crossing the grid would be 
detected, and not before the grid or 
outside the fence (such is the case in 
prison security for example).  

I must admit I have seen and 
I have played with various types 
of VMDs over the years, but I 
was surprised with the Sense-I’s 
“understanding” of real alarms.  The 
test setup we had in our office was 
left on for quite a few days, going 
through various lighting conditions, 
sunsets and sunrises, but did not 
trigger a false alarm.  I even used 
a photographic flash to simulate 
lightning and fired it a number 
of times from various angles and 

distances, but could not produce 
an alarm.  Even while gradually 
shutting down the camera lens iris, 
to simulate quick darkening, it did 
not cause an alarm.  This even 
led me to think that the system 
may not be even active, only to 
find out that when the turtle was 
picked up the alarm triggered.  With 
my little son we even recorded 
some Wave files via my other PCs 
microphone saying “Please don’t 
steal my turtle”, or “This is a 
protected object, the Police is on 
its way.”  A little bit of fun won’t 
hurt such serious testing, but it also 
proves the flexibility of the whole 
concept.

With a little bit of designer’s 
imagination, some very special 
CCTV activity can be achieved with 
Sense-I.  For example, a system as 
illustrated on the block diagram can 
easily use the Sense-I intelligence 
and move preset PTZ camera(s) to 
predetermined protected area.  This 
is because various alarm outputs 
can be produced from the various 
zones of the same picture.  You can 
easily imagine a large car yard for 
example, or customs area protected 
with just two fixed cameras for 
the 3-D VMD and a single very 
fast PTZ with preset positions 
automatically zooming and focusing 
on the predetermined 3-D sensing 
zones.

In the Sense-I’s manual there are 
quite a few pages dedicated to the 
camera and lens selection.  I urge 
anybody that is intending to use 
the Sense-I to read this since the 
VMD system design is a complex 
work and one needs to be aware 
of all the issues if he/she wants a 
successful VMD, especially if the 
use is outdoors.

As with any product that I have 
tested, there are areas where, I 
think, things could be improved 
or made otherwise.  In the case 
of Sense-I, the first thing I would 
like to see changed is the Video 
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Hub size and the “Cat-5” wiring.  
I realise that synchronisation is 
required to each camera for fast 
image processing, and that if two 
coaxial cables were used instead it 
would have been even more messy.  
Still, there are a lot of cables even 
with just three cameras.  Luckily, 
unofficially I have heard that Practel 
is already working on a new Sense-I 
model.  Another suggestion I would 
have is the possibility of exporting 
the stored alarm images as JPG 
files.  The Sense-I does a very 
good job of detailed logging of the 
VMD activity, but to the best of 
my understanding I could not find 
the way of exporting a captured 
image.  I would also suggest to 
Practel people to swap the icons 
for Zone editing (four arrow cursor) 
and Zone movement (a hand) as the 
other way around is more natural.

The above are only minor things 
that I am sure will not stop 
customers using the Sense-I as is 
now, for the purpose it is designed 
for.  

Sense-I is clearly one of the 
best and most reliable VMDs I 
have seen.  This is because of 
it’s concept in first place, but 
also because of the many variables 
available to the users to minimise 
the false alarming.  It’s usage has 
unlimited potential, and because of 
it’s complexity and sophistication 
it would clearly be more cost-
effective in places where important 
and/or expensive objects are 
protected.  Some places that will see 
a real benefit from Sense-I would 
include art galleries, museums, 
jewellery shops, aircraft parking 
areas, customs entries, toll booths, 
and similar.

Practel engineers, I am told, are 
currently completing a new version 
of Sense-I that will allow the use 
of non gen-lock cameras, so that 
the system can be integrated more 
easily into existing surveillance 
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systems.  New frame grabber cards 
with wavelet compression will be 
introduced, which will ensure a high 

frame rate and resolution.  The 
future for Sense-I will be quite 
diverse, and I hear, the company has 

already plans for a wide range of 
features and potential applications. 
�


