
ROBOTICSROBOTICS

35XPLOSIVE MARCH 2020XPLOSIVE MARCH 202034

THE 
ROBOT

WITH    X-RAY EYES
VCSECURITY 

EXAMINES EOD 
ROBOT AND X-RAY 
INTEGRATION TO 

INCREASE  
COUNTER-IED 

MISSION  
CAPABILITIES

Bomb technicians around the world face the threat of dealing with neutralising 
the improvised explosive device (IED) threat. To accomplish this task, they have 
a plethora of very advanced tools at their disposal. Two of the main tools used by 
bomb technicians to accomplish their counter-IED mission are the robot and 
portable X-ray system. Both systems provide a unique capability

In this article, we will look at 
how they can be integrated into 
a single system without 
hindering each systems 

capability. To accomplish this type of 
integration we must first look at the 
capabilities of each system and how 
they can be integrated without 
degrading or limiting either tool in 
its ability to perform its normal 
mission.

To begin the integration process, 

threat. 
Below is a list of capabilities that 

must remain in place if an X-ray is 
integrated into the system:

IMAGE ➊
The arm must be free to perform 
work with other different tools like a 
distruptor or samples collection in 
case of a CBRNE scenario. It should 
not be forced to hold an imaging 
panel or X-ray c-arm during the 
entire operation, with no ability of 
the robot to remove the system and 
mount another device remotely. The 
ability of the arm to perform work 
during the initial recon of the suspect 
item should not be negated by the 
addition of an X-ray system. 

The robot’s ability to navigate to 
the target and work in tight spaces 
should not be hampered by the 
addition of an X-ray system. This ties 
back into the above. If the addition of 
an X-ray hinders the robot’s ability to 
move to and from the target, it is not 
a synergistic integration - and 

you have to understand each 
system’s mission when deployed 
by bomb technicians. This level 
of understanding will ensure 
that when each system is 
integrated, none of the original 
functions or capabilities are 
negated. 

The problem with most 
integration packages is, these 

fundamental requirements are not 
addressed. This leaves the operators 

with a tool that has degraded 
capabilities. Therefore, let us look at 
each tool and develop a list of 
mission capabilities that must remain 
available to the end user.

Mission required robot 
capabilities:
Robots are designed to provide the 
bomb technicians the ability to 
conduct counter IED attacks and 
reconnaissance remotely. The robot 
allows the bomb technicians to 
conduct many different tasks without 
having to expose themselves to the 

reduces overall system capability. 
Many of the bolted-on systems on the 
market seriously limit the robot’s 
ability to move in a confined space.

The robot’s ability to provide 
visual information back to the 
operator is a key requirement. The 
position of cameras and viewing area 
must work with the X-ray and not 
block any of the mounted cameras. 

Once the X-ray is mounted, the 
cameras must be reconfigurable to 
accommodate the x-ray system. This 
will require the ability to move 
cameras so their view is not blocked 
and continue to provide the operator 
full visual capabilities. The ability of 
the operator to see what they are 
doing with a robot is already very 
challenging - and if that ability is 
hindered by the addition of an X-ray, 
you just made their job much more 
difficult.

The ability of the robot to deploy 
different tools while downrange 
increases the system’s available 
options to the bomb technician. A 

robot should have the ability to store 
and deploy different tools (detectors, 
disruptor, X-ray, etc) from a chassis 
mount. 

IMAGE ➋
This deployment needs to be 
seamless, which means the operator 
is not trying to deploy the tool by his 
own movements. These deployments 
should be pre programmed into the 
system, allowing a seamless picking 
up and setting down of the tool. 
While this is a very advanced 
capability, it should be part of the 
robot system - and also not hindered 
by the addition of an X-ray.

IMAGE ➌
Wireless and wired operation of the 
robot must not be hindered by the 
addition of an X-ray. Both of these 
systems operate wirelessly, and 
typically work on the same frequency 
which can cause problems when you 
try a bolt on package. Both the robot 
and X-ray should be able to function 

wirelessly and not interfere with the 
other’s signal and operation. 

When the systems are hard-wired 
(jamming), trying to run a wired 
robot with a hard-wired X-ray attach 
turns into a wire mess. The X-ray 
hard-wired on a robot in an ad hoc 
configuration is an accident waiting 
to happen, and surely not how you 
want to operate an integrated 
package.

Mission-required X-ray 
capabilities
When the X-ray system is mounted 
to a robot it must be able to take a 
usable X-ray image. The alignment 
of the X-ray generator and panel 
must be conducive to the obtaining 
of a good image. 

Digital Radiography (DR) panels 
are calibrated (gain and offset) based 
on generator alignment on the panel. 
If this alignment is not stable and 
standardised, the image quality will 
be affected. 

This alignment is also key if you 

 
X-ray source 

is mounted on 
the robot 
chassis.

 
Examples of IED 

devices inspected 
with a dual-energy 

module.➋
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X-ray must allow for the ability to 
conduct X-ray scans at multiple 
angles. Many of the bolt on systems 
limit the X-ray to a ground level 
X-ray only. The integration should 
allow for conducting complex angle 
scans, and requires the ability to re 
position the generator and detector 
panel to the best available angles to 
get a good X-ray.

IMAGE ➎
X-ray and robot synergy 
One of the most important parts of 
true robot and X-ray integration is 
the ability to operate both systems 

from a single controller. This 
ability is what truly 

merges both tools into a 
single operator 
platform, and ensures 
that all the deployment 
issues are addressed 

from an intelligent 
engineering perspective. 

The operator now has the 
ability to run all the systems from a 

single controller - and truly merges 
both tools into a single multi-capable 
platform. 

IMAGE ➏
Another very key integration 
requirement is addressing how the 
operator deploys the different tools 
that are mounted to the robot 
chassis. If you have ever used a robot 
with just the cameras as your guide, 
you know just how hard of a task this 
can be. 

The robot and X-ray integration 
should include programmed moves 

VCsecurity is a division of VisiConsult X-Ray Systems & Solutions GmbH, 
a leading manufacturer of digital X-ray systems with over 15 years’ 
experience in supplying portable X-ray systems for security applications. 

that the system performs - without 
the operator having to try and grab 
and deploy tools. These pre-
programmed movements and tool 
deployments make the overall 
complexity of using the system more 
user-friendly. 

When compared to bolt-on X-ray 
and robot packages, an intelligent 
software-driven package provides the 
end user with more down-range 
capability.

Robot and X-ray integration for 
counter-IED missions is the future. It 
provides the bomb technician with 
enhanced capabilities. While bolt-on 
packages do provide some capability, 
they typically degrade overall 
capability of both systems. When 
looking for a quality robot and X-ray 
package, make sure that the package 
does not limit one or the other’s tools 
capabilities. The idea is to end up 
with a more capable tool - and 
enhance your team’s ability to 
counter the IED threat. ✺

are using a system that can provide 
dual-energy imaging. The alignment 
between the X-ray generator and 
detector panel ensures that a dual-
energy image is accurate.

IMAGE ➍
The integration of the robot and 

 
The X-Ray source and 

panel are mounted on the 
robot using a C-arm that can 
be easily detached from the 

robot. Once the robot 
manipulator (arm) is free, it 
moves back to disconnect 

the system cable from 
the robot.
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Exclusive full 

integration. The robot 
controller is used to 

operate the X-ray system 
and view the image 
without using the 

system software and 
laptop/tablet.

 
The robot uses 

automatic movements 
to deposit the X-ray 
system and gently  

leaves it on the ground 
without operator 

interference.

 
Panel  and 

generator in a c-arm 
taking an image at a 

non-ground level 
angle.
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