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One happy day, the mining automation 
focused indurad met with an Container 
Terminal and exchanged technology insights 
about automation concepts and sensor 
technology. The sea terminal described 
their needs in automation and indurad was 
surprised that there is no automation in the 
rail terminals and on their Cantilever Rail 
Mounted Gantry Cranes (CRMG). 

indurad accepted the challenge and 
provided the tracking and tagging system 
for the terminal. This enables the tracking 
of personnel and vehicles in real time. 
This information is used to route container 
moves and to prevent too close proximity 
of containers to humans. 

As the first project was successful, 
indurad founded Yardeye, a subsidiary 
focusing only on container terminal 
automation. In the next steps, Yardeye 
developed an automation middleware 
between the TOS and the Crane controller 
in order to complement their offer to the 
industry. 

Intermodal terminals are difficult to 
automate as their operations have several 
stakeholders working in the field. Thus, 
it has been a challenge to automate 
without losing productivity. In the last 
three years, indurad and their specialized 
daughter company, Yardeye, successfully 
automated three intermodal yards, one in 
a major Canadian Sea Terminal and two US 
American Hinterland Intermodal Terminals. 

An intermodal terminal is a complex 
operation with multiple personnel 
performing different distinct tasks to 
efficiently and safely move containers in 
the same workspace. This is not ideal but 
it is the only way an intermodal terminal 
can achieve the productivity and efficiency 
to make rail intermodal transportation 
commercially attractive. It starts with 
the commercial truck driver that brings 
containers into the terminal and receives 
instructions to proceed to a designated 
spot. The crane driver picks up the 
container and lifts it to a railcar that has 

been designated by the terminal operating 
system. Once the container is placed, an IBC 
(Interbox Connector) needs to be placed 
on top so that a second container can be 
placed. Once this placement is done, the 
IBCs need to be locked. At the same time, 
inspection and possible minor repairs are 
performed on the railcars. 

 The following chart shows the personnel 
that may be or are near to an operational 
intermodal crane lifting containers. A 
container on the spreader is defined 
by Occupational Safety and Health 
Administration (OSHA) Regulation 29 CFR 
1910.180 as a suspended load. According 
to this, no personnel may be in the danger 
area below or near the container-spreader 
combination.

In order to reduce the number of 
personnel exposed to the hazards associated 
with container handling in an intermodal 
rail terminal, the customer wanted to semi-
automate container handling cranes and 
move the crane operators into a terminal 
building. This resulted in the need to ensure 

automated container handling cranes did 
not move a suspended load over personnel 
or a manned vehicle. In a terminal with 
operating personnel in the cab of the 
crane, responsibility for ensuring personnel 
are not under a suspended container load 
rests with the crane operator and with 
the people on the ground in the vicinity of 
container-handling cranes. The customers 
wanted to remove the operators from 
the crane cab and allow automated crane 
motion in portions of the operating area. 
This necessitated a safety system with very 
high accuracy, reliability, and availability 
closely integrated with the crane operating 
system to:
a)  Accurately and reliably track personnel 

(vehicle) location in the Rail Processing 
Area (RPA)

b)  Provide the vehicle with a “safety halo”
c)  Continuously feed personnel location 

to the crane systems
d)  Develop and implement crane slow 

down and stop distances, and
e)  Provide an intermediate layer to 
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direct work orders from the terminal 
operating system to the cranes.

Whenever a CRMG is automated or 
even remote controlled, the responsibility 
from the operator in the cabin goes to an 
algorithm or to a remote-control station. 
Also, remote control and automation go 
hand in hand in a semi-automated process 
flow. Thus, it is of extreme relevance that 
the information of personnel and vehicles 
working in the intermodal area is at easy 
disposal at the remote control station. 
What has been the eyes of the operator 
in the crane needs to be “automated” 
and covered by technology. Several 
technologies might be generally used for 
this. However, a proven track record shows 
that RTLS (Real Time Location Services) 
are the most reliable source. This is 
because vehicles and personnel are tacked 

and tracked in real time. The Yardeye 
system can be considered innovative, as 
it uses three different frequencies and 
two different algorithmic approaches to 
measure the position in real time. Previous 
approaches with GPS only failed because of 
a lack of redundancy and the dependency 
on a WiFi communication channel. Optical 
system failed because of a lack of ability 
to distinguish objects and to track them. 
Several approaches with thermal cameras 
also failed due to shadowing of containers, 
etc.

KPIS AND TARGETS FOR THE PROJECT 
WERE:
a)  Comparable amount of lifts per shift – 

so no productivity reduction
b)  Reduced process variability – so more 

stable lifts per hour distributed over 

the day, less dependency on operator 
concentration level / fatigue and 
environmental conditions (rain, night, 
…)

c)  A 50% reduction of terminal personnel 
from the direct terminal operating 
environment into an office building

d)  Improve terminal and truck driver 
productivity

e)  Implement the automation system and 
the safety system while operating the 
terminal. The terminal was not shut 
down during the commissioning phase. 

Safety targets from the customers to 
Yardeye and the crane supplier were: 
a)  A quantifiable reduction in 

incidents of back stress by 
providing crane operators with a 
more ergonomic environment.
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b)  Reduce the risks associated with 

climbing a ladder to a crane cab 
in all weather conditions

c)  Remove the need to evacuate 
personnel from crane cabs 
during rapidly developing 
severe weather (Florida summer 
thunderstorms)

d)  Provide for enhanced truck driver 
safety

e)  Safety for maintenance people 
working on the ground 

f) Safety for anybody else on the ground.

SOLUTION DEPLOYMENT
The project implementation was a challenge 
– as it is common for these projects 
between Research and Development. 
That was clear to the parties from the 
beginning. Additional challenge was the 
implementation while the terminal was still 
operated. As the human brain and even 
experienced project teams cannot foresee 
all challenges, especially in automation 
projects, the project execution took in total 
24 months from planned 18 months. An 
exceeding of the project time by factor 25% 
is not uncommon in these kinds of projects 
due to the fact that the last automation 
mile is usually full of challenges and time-
consuming programming work to deal with 
the exceptions.

RESULTS
The overall results of this project met 
or exceeded the requirements of the 
customer. Additionally, the safety and 
productivity gains of the automation 
project were not possible without the final 

integrated Yardeye solution. The results 
from a period of twelve months in full 
operation are: 
1. The total number of personnel required 

to operate the terminal was reduced 
by 33% (according to the customer) 
while also adding an additional crane 
(a 4th crane was added in conjunction 
with the automation.) Moving the crane 
operators inside to a remote operating 
station (ROS) allows pooling the crane 
operation of the semi-automated 
cranes such that 1 or 2 operators are 
required to operate all 4 cranes.

2. The number of personnel operating 
outside on the terminal grounds was 
reduced by 50%. By moving the crane 
operators inside instead of eight people 
outside, only four are needed outside in 
an average shift. 

3. Terminal productivity improved 43% 
(according to the customer)

4. All cranes operated from the terminal 
building. Operators have a comfortable 
and ergonomic operating station. They 
appreciate their new workspace and find 
it a massive improvement compared to 
the operator cab on the crane. This 
has led to an improved workforce 
satisfaction. Also the operators work 
together in one room, adjacent to the 
clerical support. Information flow is 
improved, and overall team-spirit has 
been established. This leads to better 
work results. 

5. Truck drivers are serviced more quickly 
as there is no down time in operations 
from shift changes or lunch breaks. 
Estimate is an additional 2.5 hours of 

crane working time each day. 
6. Truck drivers are outside of their cabs 

and visible to the remote operators. The 
available camera angles from the ROS 
are better than the view from the cab.

7. Remote operators are actively 
supervising or in direct control of cranes 
during critical portions of the container 
movement. 

8. There have been no recorded instances 
of unsafe container movements since 
the solution was put in place. 
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The German based Yardeye GmbH was 
founded 2017 to focus on container 
terminal automation. It is a spinoff of 
indurad GmbH which has been developing 
radar and RTLS sensors for a decade for 
the mining and bulk material handling 
industry. Yardeye is focussing only on 
complex and challenging automation 
projects where humans and machines 
share the same workspace and need to 
work hand in hand. Besides projects in 
the intermodal areas, the company is 
expanding into straddle carrier collision 
and lashing worker protection systems. 
The company`s core markets are North 
America and Asia. 
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