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Abstract 
Aerial work platforms (AWPs) are commonly used in the heavy industrial and 
construction fields. With residential and commercial construction markets picking 
up, the demand for AWP’s is growing. As recommended by OSHA Standards, it is 
required that the AWP operator has to be trained for 40 hours before actually 
starting to use one of these equipments. The numbers of trainees are growing 
year-over-year and hence the cost of training too. In order to reduce the cost of 
training and also train operators on various life threatening conditions in a short 
period of time, Virtual Simulators have been playing a key role across segments. 
This white paper discusses the history of simulator training & importance of 
desktop based simulators for AWP training. 

Keywords - Off-highway vehicles, Training with Simulators, Mobile elevating work 
platform (MEWP), Aerial Work Platform (AWP), Virtual reality (VR), Accident 
prevention, Occupational safety, Operator Safety. 

1. Introduction 
Simulation Training imparts skills through the virtual medium of simulation. 
Today, with continuing advances in hardware and software techniques, Virtual 
simulation is a rapidly uprising technology that utilizes the increased capabilities 
of computers to simulate real or imaginary environments and situations with a 
high degree of realism and interactivity. Virtual simulators are viewed as the best 
aid to train & qualify personnel as professional operators. L&T Technology 
Services has developed a proposed simulator which is flexible to the assessment 
level of the trainee and generally applicable to heavy equipment training 
simulator. 

2. Types of Training 
Different methods of training used to train personnel are as below: 

i. Traditional Classroom or Instructor-Led Training: Instructor-led training 
is one of the most popular training techniques for trainers. Traditional 
classroom instruction where the instructor and participants are in the same 
location and it ascertains that everyone gets the same information 
concurrently. It is effective only if preceded by Hands-on training.  

ii. Hands-On Training: It is followed by instructor-led training. Hands-on 
training methods are effective for training in new procedures and new 
equipment. They allow trainers to immediately determine whether a 
trainee has learned the new skill and procedure. They are not good for 
large groups if you do not have enough equipment or machines for 
everyone to use 

iii. Simulator Training: Simulations, broadly defined, are artificial 
representations of one process or system, through the use of another 
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process or system. It is a cost effective training technique which provides 
low-risk environment with some degree of realism. 

3. History of Simulator Training 
The first known training simulator device was developed in 1909 to help the pilot 
operate the control wheels before the aircraft was flown. During World War-I 
(1914-18), some ground-based simulators were developed to teach this skill to 
new pilots (See Fig: 1). 

The Link Trainer, an early flight simulator 
developed by Ed Link between 1927 and 1930, 
was an engine-less plane that sat on a series 
of organ bellows. An instructor would inflate 
and deflate the bellows to various heights to 
make the trainer plane bank, climb, and dive, 
and the trainee would respond accordingly 
inside the plane. The principal pilot trainer 
used during World War II (1939-45) was the 
Link Trainer (See Fig: 2). 

In 1948, Curtiss-Wright delivered a 
trainer for the Boeing 377 
Stratocruiser transport aircraft to 
Pan American. This was the first 
complete aircraft-specific cockpit 
trainer owned by an airline. There 
was no motion or visual system, 
but the cockpit was closely 
replicated and the controls 
functioned and produced responses 
on the cockpit instruments. 

As the digital age dawned in the 
1960s and 1970s, Digital processors were growing exponentially in speed and 
capacity, providing developers with platforms to produce high-fidelity external 
views, weather representations, sound, and motion. 

In 1980 the pre-eminent pioneer in this field, Bruce Artwick, released a flight 
simulator which ran on the TRS80 and Apple-II computers [ii]. In 1981 when IBM 
released their first PC, the desktop simulations were marketed as games, solely 
for purpose of entertainment. The origin of desktop simulations as commercially-
marketed entertainment products is one that has proved to benefit their 
development as training tools. 

 

 

Figure 1: 1909 training rig for the 
Antoinette aircraft from the back 

(Source: Wikipedia) [i]. 

Figure 2: Link Trainer (Source: Wikipedia) [i]. 
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4. Why Simulator Training? 
German Social Accident Insurance Institutions report about 6 fatalities per year 
(BGI 720, 2013) and NIOSH of the USA reports about 30 fatalities per year for a 
similar decadal period (NIOSH, 2009), with a tendency of increases in death 
involving AWP use.  According to preliminary results from International Powered 
Access Federation (IPAF) accident database, there were 53 fatalities worldwide in 
2013 involving Aerial Work Platforms (AWPs). 

The main causes of these fatalities were: overturn (16), fall from height (13), 
entrapment (10), electrocution (7), impact with AWP (4) and falling object (2). In 
one case, the cause of the fatality was not known (See Fig: 3). 

 

Improper use of Aerial Work Platforms can topple the machine, injure the 
operator, damage equipment, and jeopardize others nearby as well. Operation of 
any aerial work platform should always be restricted only to those who are 
qualified, competent and designated as Aerial Work Platform Operators by the 
employer. 

5. Who Recommends Simulator Training? 
Following are some  organizations that recommend simulator trainings: 

i. NTSB (National Transportation Safety Board)  
ii. IALA (International Association of Marine Aids to Navigation and Lighthouse 

Authorities) 

 Figure 3: The main causes of reported AWP fatalities in the USA (Source: IPAF)[iv]. 
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iii. IDA (International Development of Technology) 
iv. FAA (Federal Aviation Administration) 
v. OSHA (Occupational Safety and Health Administration) 

As per OSHA standard (OSHA 2254) [iii], general site workers (such as equipment 
operators, general labourers and supervisory personnel) engaged in hazardous 
substance removal or other activities which expose or potentially expose workers 
to hazardous substances and health hazards shall receive a minimum of 40 hours 
of initial training off the site, and a minimum of three days actual field 
experience under the direct supervision of a trained and experienced supervisor. 

6. Desktop Based Simulators Training: L&T Technology 
Services Approach 

Over the past decades, with the increased use of AWP / MEWP, training needs are 
identified to educate the operators to enhance operating skills and so that rate of 
accidents can be reduced substantially. 

Desktop simulator training is an informal training technique which is viewed as an 
economic training tool. 

AWP simulator, for example, gives the operator on board the impression that 
he/she is actually operating an actual equipment by predicting Platform altitude 
and motion caused by operator input and feeding back corresponding visual, 
motion, audio and proprioceptive cues to the operator. 

The current simulators have Simulated Soft Control Panel of actual AWP control 
panel and can be operated with the help of keyboard and mouse, which are 
economical in cost. (See Fig: 4 & 5) 

 

 

Figure 4: Desktop simulator Figure 5: Simulated Soft panel of AWP 
control panel 
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The following controls are simulated on a soft panel: 

• Auxiliary power switch 
• Boom up/down switch 
• Horn button 
• Jib boom up/down switch 
• Power/Emergency Stop button 
• Jib boom rotate switch 

• Drive speed select switch 
• Steer Select 
• Platform levelling Override 
• Boom function speed  

controller 
• Main lift/Swing 

 

7. Case Study 
L&T Technology Services has successfully developed a low-cost, completely 
software-based simulator for Metro railways. 

Bangalore Metro-Cab Simulator 

 
Figure 6: Metro-Cab Simulator Project 

 

Depending on customer needs, L&T Technology Services can also develop 
simulators for different Off-highway vehicles/equipment with either Simulated 
Soft Control Panel (See Fig: 7) or realistic control panels which will be a replica of 
the original control panel of the actual vehicle/equipment (See Fig: 8). 
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Figure 8: Replicated Driver’s Desk for Metro Railway 

 
 

 

 

Figure 7: Simulated Soft panel of Driver’s Desk for Metro Railway 
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8. Conclusion 
The current study shows that the rate of accidents while operating AWP/MEWP is 
high. This paper demonstrates the importance of simulator training to reduce 
accidents. Simulator training provides a low-cost, accessible and flexible platform 
for learning. It reduces actual machine learning and training time drastically. It 
also prevents misuse/overuse of machines as operators learn in the safe 
environment. 

L&T Technology Services has the necessary understanding and proven expertise 
through development and successful implementation of various simulator training 
modules. Through this expertise L&T Technology Services can play a leading role 
towards the safety of human life. 
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About L&T Technology Services 
L&T Technology Services is a wholly-owned subsidiary of Larsen & Toubro with a 

focus on the Engineering Services space, partnering with a large number of 

Fortune 500 companies globally. We offer design and development solutions 

throughout the entire product development chain across various industries such as 

Industrial Products, Medical Devices, Automotive, Aerospace, Railways, Off-

Highway & Polymer, Commercial Vehicles, Telecom & Hi-Tech, and the Process 

Industry. The company also offers solutions in the areas of Mechanical Engineering 

Services, Embedded Systems & Engineering Application Software, Product 

Lifecycle Management, Engineering Analytics, Power Electronics, and M2M and the 

Internet-of-Things (IoT). 

 

With a multi-disciplinary and multi-domain presence, we challenge ourselves 

every day to help clients achieve a sustainable competitive advantage through 

value-creating products, processes and services. Headquartered in India, with over 

10,000 highly skilled professionals, 11 global delivery centers and operations in 35 

locations around the world, we constantly find flexible ways of working, tailored 

to our assignments and customer needs.  

 

For more information, visit us at www.lnttechservices.com 
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