
Logistics continues to grow and play 
a significant part in almost all of our 
daily lives as the need to move products 
from one location to another continues 
to escalate in an instantaneous world. 
Increas ing ef f ic iencies  in  logist ic 
processes for safer and faster delivery to 
the end customer are ongoing goals; any 
interruptions along the way can result in 
a chain-effect of significant delays and 
higher costs. New technological ambitions 
to increase optimisation are gaining 
momentum.

Manual handling shortcomings  
RobLog came into being as a resource for 
unloading heavy, bulky coffee sacks from 

containers; the goal being to develop an 
automated solution to safely unload such 
cumbersome goods in efficient unloading 
times. Today’s manual method involves 
two workers on either side of a coffee sack 
who sink large metal hooks into the sack, 
and then effectively toss the sack onto a 
pallet. This repetitive motion can later 
result in severe posterior complications. 
Furthermore, this potentially back-
breaking labour has inadvertently created 
a loss in productivity, but one that can be 
resolved through automation. 

Enter RobLog: a fusion of robotic 
logistics 
RobLog is an EU-funded collaborative 

project that includes five universities and 
two industrial partners that will result 
in the creation of two fully operational 
physical machine ‘demonstrators’ by the 
end of January, 2015. 

It was realised that with such intricate 
research and development going into the 
RobLog project, the end-design could 
easily be extended to various applications. 
Hence, a decision was made to create two 
demonstrators: an advanced one for the 
unloading of heterogeneous goods, and an 
industrial one for the unloading of heavy-
sack shaped goods.

How it works
In essence, this solution combines the 
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intricate mental competences of a human 
labourer, only in a more robust container. 
RobLog observes the environment and 
makes safe unloading decisions before 
finally executing its decision by securely 
grabbing a sack or parcel for safe removal. 
The provisions of RobLog syndicate all 
of these complicated capabilities into a 
cognitive and automated working solution. 
3D perception fused with mapping in a 
challenging and dynamic scenario serves 
as the sight and observational functions. 
Combine this intelligence with concrete 
grasping hypotheses, which includes the 
generation and execution of decision and 
path-plans in an adaptive manner to avoid 
obstacles, while re-planning for the next 
unloading cycle. Merge all operational 

components together into one functioning 
system, and you have an automated 
unloading machine. 

Because the system is cognitive, it 
can also learn. When the machine scans 
the environment, the information from 
the scan is sent to a database where it is 
compiled and stored. As the machine 
continues to scan and grasp, it constantly 
updates its knowledge base, giving it the 
ability to recognise objects for future 
faster removal. The system’s software 
is complemented with a graphical user 
interface that allows a human operator to 
observe the machine’s progress and also, 
when needed, interface with the software-
generated planning process.

The ingenuity of the overall RobLog 

design allows for the unloading of 
containers that are chaotically packed 
with parcels or that contain heavy and 
deformable items. A 2008 study revealed 
that approximately 60% of all shipping 
containers are packed with goods that 
fit into three categories: cuboid, such as 
parcels; free-shaped, such as sacks; and 
cylindrical, such as tyres. Taking this into 
account, the technology was designed to 
maximise the RobLog demonstrators’ 
unloading capabilities. Both demonstrators 
run the same sof tware for object-
recognition and motion-planning, but 
differentiate in their applications. 

The demonstrators
The advanced demonstrator is a flexible 
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system capable of unloading all kinds of 
goods found in a container. Advanced 
object-recognition techniques provide for 
fast detection and grasping of rigid objects 
known by the system, such as boxes and 
barrels, while on-line grasping planning 
techniques can be triggered for the 
grasping of unknown or flexible objects, 
using a general purpose compliant gripper. 

The industrial demonstrator is a more 
focused system for the autonomous and 
safe unloading of heavy sack-shaped goods. 
It was made under the requirements for 
such a machine to be robust, yet have a 
streamlined design; flexible enough to fit 
into different space confinements such as 
loading docks or warehouses. Flexibility 
being a goal, the head of the unit was 
designed with the ability to independently 
move up and down and rotate 30 degrees 
in either direction from the main body via 
a rotating axis. This feature enables the 
machine all necessary degrees of freedom, 
again making it suitable to operate in 
confined spaces.

The t i l t ing  hydraul ic  body was 
reinforced with a 50mm parallel rod, 
enabling the head to support up to 
70kg. At the end of the head, is the 
patented and affixed gripping system 
– the ‘Needle Chain’ – which features 
a constant contact unit comprised of 
six chains with 15mm needles attached 

to every fourth chain link. The use of 
chains instead of a roller in front of the 
gripper, and a transition conveyor, offers 
a continuous flow for the unloading of 
material and ensures that the needles 
stay in contact with the sack during the 
whole grasping process. This design 
eliminates any transition that may 
compromise the grasping of the sack. 
When specifically testing with coffee 
sacks, the newly developed kinematic 
is capable of unloading objects of up to 
75kg whilst simultaneously reaching the 
full workspace of the container.

The future of RobLog
Though the project is nearing its final 
stage, a new phase is about to begin as 
discussions continue with interested 
future  integrators  and customers . 
RobLog has been developed to be a true 
resource, one with global potential. Such 
an autonomous solution could produce 
solid efficiencies and reduce costs in 
logistics by automating repetitive and 
anti-ergonomic work performed regularly 
today by human labour. The future of 
this technology is with the integrator 
who chooses to adopt it. That integrator 
will continue to perfect RobLog for 
optimal industrial integration to reach a 
completely new level of automation in the 
logistics chain.
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