Volumetric detection
- Accur8vision is shedding a new light on the security and safety world
for its ability to now track an intruder or object the entire time. This is
bringing a more sustainable and secure world to all aspects of life.
Conventional security systems have
been the same since forever. With the
rapid change in technology there could
be a better solution out there than
conventional security. Why keep everything
the same, when you can update the security
sector to be in par with the changing
technology? If an intruder can be detected
the entire time, why not use this over the
ability of the intruder having the upper
hand? Once they get passed perimeter
detection they are gone.
The use of lidar technology is rapidly
growing not only in the autonomous car
industry but also within robotics, smart
cities, industrial, and others. Why not the
security world? Lidars are a revolutionary

tool that allows the coverage of an entire
area. Coverage can range from 30m to
245m depending on the lidar. How can the
lidar be used within the security sector?
How is it possible to track a person the
entire time without losing sight of them? Is
it possible to set off an alarm to alert the
guards if necessary?
These are all questions that were taken
into consideration when developing
accur8vision. How can the development
of the best security system in the world
happen? As it was soon found out, it
was possible to create something that
will change the way individuals consider
security systems.
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+ Is it possible for an intruder to be tracked the entire time?
+ What type of technology can be used to be able to do this task?
+ Can a 3D environment replicate the real environment?
+ Is it possible to place items in a virtual world before the real world?
+ Is there a difference between 2D camera analytics and 3D lidar detection?

1 – 6 Main Components

Volumetric Detection

Lidar Technology

Three Dimensional Map

This system offers full spatial detection
surveillance of an entire area compared to line
circuit detection in the classical perimetric
systems.

With the use of lidar, the system knows the
exact position of the object in the real environment
and portrays the intruder in the 3D map
in the exact same position.

The map is the exact replica of the real
environment and contains anti-collision measures
which allows movement inside the map. It also
serves as a unique coordinate system.

Security Zones

Artificial Intelligence

Virtual Reality

3D zones are areas that activate the alarm
and showcase the intruder’s trajectory and speed.
Different types of zones and
priorities can be set.

Accur8vision can classify what type of objects
(person, animal, vehicle) entered guarded
zone during real-time detection.

Accur8vision allows the placement of virtual lidars
and cameras to the scene before placing in the real
environment for optimal coverage. The system can
be tested by a virtual pawn.
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2 | 2D Video Analysis vs. 3D Lidar Detection

Many question what the difference between video analysis and lidar is. With 2D video analysis, it is sometimes difficult to determine how large
objects are. Sometimes it is difficult to get a clear sense of where an object is. Is it close or is it far away? Are there two objects that look like they
are at the same area but are not? Video analysis only uses 2D pixels which can make it difficult to determine exactly the size and position of the
object. With lidar and their laser beams it becomes a bit easier. When the laser beam hits a solid surface, the pulse comes back to the lidar at the
speed of light. With this information it is now possible to know the position of the object. Accur8vision works with both cameras and lidars. With
both components working together inside accur8vision, it has the basis of being a very difficult system to beat.

3 | Volumetric vs Linear Detection

Volumetric

Perimetric

This is the main difference between accur8vision and conventional security systems. Conventional security systems typically detect the perimeter
of a guarded area and that is all. Once an intruder permeates the fence and is inside the perimeter they could hide or disappear in one of the
buildings. The operator does not know which direction the intruder goes in or where they could possibly be hiding. With accur8vision the entire area
is detected and guarded. Accur8vision is able to ‘see’ the intruder the entire time. There is no chance for the intruder to go undetected once they
enter the guarded area. This allows the operator to call police or send out a guard to catch the intruder.
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4 | Lidar Detection

1-128 beams
360° FOV horizontal

30-245m range
0°-270° FOV vertical

Accur8vision carries a plethora of lidars. The lidars range between 30m and 245m. The field of view in a lidar is very important when planning the
area for detection. Most lidars used in accur8vision have a horizontal field of view of 360° with a resolution of 0.1°. With the vertical field of view
comes many differences. The FOV range of degrees the lidars have inside accur8vision can vary between 0° to 270°. The vertical field of view is also
determined on how many channels the lidar has and whether they have a linear or nonlinear distribution of channels. The lidar channel range inside
accur8vision can be from 1 beam up to 128 beams. The linear lidars mean the angle of the beams are all at the same distribution. The nonlinear
lidars mean that the angle of the beams are more clustered together in the middle of all the beams. Detection is carried out using multichannel laser
detectors that rotate laser beams into an open area. When the lidar beam hits surrounding objects, it informs the system of the exact distance of
these objects from the detector. While scanning the entire area, it does not matter if the object is static or moving, the lidar will detect it.
It is important to keep in mind that all projects can have a different array of lidars in them. Each project does not have to have only one brand of
lidars it is possible to use whichever lidar fits best for the situation.

5 | 3D Mapping

The 3D map has many functions inside accur8vision. The world is in 3D and it was believed that accur8vision should be to. Unlike conventional
systems that use 2D mapping, a8v uses 3D mapping. The map is the exact replica of the real environment allowing the map to play important roles
in planning the placement of the components before placing it in the real environment. Not only is it possible to use the map as a planning tool but
it is also has a unique coordinate system. This allows the calibration of the lidar and camera to be calibrated with the 3D map. The map also comes
with an anti-collision system that allows a virtual pawn to walk around the map to test it. The map comes with many settings where the operator can
change the shadows and ambient light. The accur8vision team also comes highly qualified in the graphic design department where they are able
to clean the map and add virtual moving elements. The map can be created using many different techniques. Photogrammetry, which is the most
common, can be completed by either a drone or by a camera. It is also possible to create the map using a lidar scan or CAD systems. As long as the
map is either FBX or OBJ, the map will work inside accur8vision.
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6 | Planning Tool (Lidar)

Virtual pawn
Virtual lidar

The planning tools inside accur8vision allows the installer to place the lidar in the perfect location. This saves everyone time and money as it can be
done before placing in the real environment thanks to the 3D map. While using the drag and drop arrows, it is possible to place the lidar anywhere
on the map. There are many different lidars inside accur8vision so the installer will use the planning tool in helping to choose the correct lidar to
use. Once the lidar is placed in what could be the best position, the lidar’s snapshot points can be turned on. Once the purple dots are activated, the
installer can see exactly the area that the lidar is going to cover. The purple dots represent the real points from the lidar. This helps in making sure
that the entire area is covered with the lidar points and that the intruder will never go undetected.

7 | Planning Tool (Camera)

Virtual camera

Blind spot

Because the 3D map is an exact replica of the real environment, it can be used as a planning tool. It allows the operator to set up the components
inside accur8vision before placing them in the real environment. This makes for an easy and smooth transition to the real environment. There are two
ways that accur8vision can help in placing cameras. The first one is to insert the camera into the 3D map using the drag and drop arrows. This allows
the installer to move the camera around the scene to choose the best location. Once the camera is placed in an area that looks good, the installer
can then activate the calibration tool where they will be able to see the view that the camera will see if placed there. The second option is the green
light source. This planning tool is great for big areas or maps with many many cameras. When placing the camera into the scene, the installer can
activate the camera light source. The green light represents the area the camera will cover while the shadows represents the area that the camera
has a blind spot in. These two planning tools for the camera allow the installer to place the cameras in the very best spot.
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8 | Planning Tool (Virtual Pawn)

Once the lidar and the camera are placed in the map, the installer can use the virtual pawn as the final test to make sure that the lidar are in the
proper place. The lidar hits will be shown on the virtual pawn’s body. The virtual pawn is able to walk, run, crouch, and do the military crawl. Because
the system comes with anti-collision parts the pawn can do all these things in the map. This means that the pawn is able to walk on the ground like
a normal person would in the real environment. This is another great way to test the system and make sure the components are placed in the right
place.

9 | Real Alarm Events

Automatic rotation

Real alarm events are quite nice in accur8vision. All components work together inside the system. When an intruder enters a security zone, an alarm
is triggered. The operator gets information about the exact position of the intruder in real time. Not only do they know exactly where they are, but
the operator also knows the intruder’s size, speed and trajectory of movement. Not only will the intruder never go undetected but during an alarm
event the camera and the lidar work together inside the system. When there is an alarm event all cameras will rotate to the area of intrusion. This is
done based on the lidar detecting the intruder. It is not done by video detection but by everything inside the system working together.
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10 | Alarm Zones

Pre-Arm zone

Alarm zone

Alarm zones are 3D objects. They are simply created by clicking anywhere on the map. The designer of the system can easily click on these zones
where they can be rotated, widened, or even placed at a higher height. It is also possible to connect multiple zones into one big zone. It all depends
on what is necessary to protect inside the map. It is also possible to carve out trees and shrubs that could easily cause false alarms with these zones.
These zones are known as excluded zones. There are a lot of different types of zones inside accur8vision. Some of them are listed below:
Excluded Zones – Zones that allow objects in a certain area without setting off the alarm
Delayed Zones – This allows so many seconds before an alarm is activated. Can be used with access control systems
Pre-Alarm Zones – This allows a zone to be placed around the actual alarm zone. This zone will not cause alarms but will allow the cameras to rotate
to the point of action inside these zones. This way the operator is able to check the event logs in case of any problems.
Exit Corridors and Emergency Exit Zones – Keeping corridors and emergency exits clear and free of clutter is very important when keeping employees
safe. Having clutter blocking corridors can be a safety hazard. These zones can be placed in corridors where an alarm can be activated so that the
operator is aware that there is something blocking the corridors.
Points Controlled Zones – When an area inside the zones is to have a certain amount of points. For example, a gate. If the points change for whatever
reason, maybe a truck is blocking the gate, the alarm will be activated.
Loitering Zones – An alarm is activated if you have a certain object in the zone for a certain amount of time.

Accur8vision is a volumetric security system that protects against
all things in an entire area. With an elimination of false alarms and
the ability to not only detect intruders but also drones, a8v is a very
robust system.
Accur8vision can be placed in all aspects of industry from nuclear
power plants, data centers, power stations, factories, oil and gas, to
residential houses.
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