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Keeping it
High-tech training 

looks to virtual reality 
to minimize costs, 

improve results
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It is virtual reality, and thanks to a unique 
project at Binghamton University, it 
will soon take its place as an important 
tool in training the operators of hugely 
complex and expensive machinery 
involved in electronics manufacturing 
and packaging.

“I’m confident that this is going to 
work because of how virtual reality 
has worked in other industries,” says 
Mohammad Khasawneh, an assistant 
professor of systems science and 
industrial engineering at Binghamton. 

“The beauty of virtual reality is you’re 
doing everything offline. If you make 
an error, it’s not going to cost money 
or affect safety. And you can also give 
immediate feedback to the operators to 
improve their performance.”

Khasawneh’s research may one day 
marry Greater Binghamton’s historic 
strength in simulators with the 
University’s developing reputation as a 
leader in electronics manufacturing and 
packaging.

The work builds on research Khasawneh 
did while a doctoral student at Clemson 
University, where he was involved 
in the creation of a virtual-reality 
simulator based on the L10-11 aircraft’s 
cargo bay. The project, supported by 
NASA, helped train inspectors in how 
to inspect different areas of the aircraft 
before a flight.

That was less than 10 years ago, but the 
field has changed dramatically since 
then, Khasawneh notes. Back then, users 
wore goggles and sessions were limited 
to 30 minutes for safety reasons. Now, 
virtual reality systems have become 
more portable; some can even be run 
from a desktop computer.

Surgeons use it to fine-tune risky 
procedures and to learn new ones. Pilots, 
firefighters and police use it to practice 
life-saving skills of their own. And before 
astronauts or aircraft inspectors enter a 
real shuttle or airplane, they spend many 
hours using it to “experience” all sorts 
of problems and complications that can 
arise in complex aeronautical equipment.

‘real’
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Virtual reality has also made great 
strides in terms of what’s known as 
the “level of immersion”  offered by 
programs. That is, how closely does the 
virtual environment match the actual en-
vironment? Experts classify a program’s 
level of immersion as low, medium or 
high. As the level of immersion increases, 
the person’s feel of presence in the virtual 
environment increases as well.  

In general, the higher the level of im-
mersion, the higher the price tag for 
the program. While there are numerous 
variables, virtual-reality applications can 
cost thousands of dollars or more to 
design.

So why use them in training? 

That question is less likely to come up 
when you consider the cost of   “operator 
error” for a surgeon, for example. But 
even when human lives aren’t at stake, 
errors can still have huge costs in 
terms of broken equipment or badly 
manufactured products. 

When it comes to electronics manufactur-
ing, virtual reality could also reduce  the 

immense cost associated with training 
at a central location. Khasawneh 
recently designed a prototype of a 
virtual reality model to train people to 
use a machine built by a Greater Bing-
hamton company. Normally, the com-
pany holds a series of training sessions, 
including a five-day workshop that’s 
only offered in Binghamton — even for 
customers in China. But when it comes 
to complex equipment, operators mostly 
end up relying on on-the-job training.

“They get very limited exposure to the 
actual machine until they go back to 
their companies and start using it,” Kha-
sawneh says.

Virtual-reality training could change that 
process dramatically, offering operators 
individualized feedback as they learn to 
use the machine in addition to a virtual 
tour of the machine and a look inside at 
how its components move. Companies 
could skip the trip halfway around the 
world, or arrive in Binghamton ready for 
a more nuanced, in-depth class.

“A simulator should allow us to train 
very novice operators and bring them to 

“�The beauty of 

virtual reality 

is you’re doing 

everything offline. 

If you make an 

error, it’s not going 

to cost money or 

affect safety.

— Mohammad Khasawneh
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the skill level of those who are experi-
enced,” Khasawneh says. “For those who 
are more advanced, it should allow them 
to experience things they have not done 
for newly designed products.”

One of Khasawneh’s latest projects in-
volves designing a training module for 
a microlithography machine recently ac-
quired by the Center for Advanced Mi-
croelectronics Manufacturing (CAMM) 
at Binghamton. The virtual-reality 
training could one day help ensure that 
employees of the CAMM’s corporate 
partners arrive at the lab ready to use the 
equipment effectively.

“We’re dealing with very complex 
machines,” Khasawneh says. “With 
the roll-to-roll process and creating 
flexible displays, they use very expensive 
equipment, in the millions of dollars. So 
training becomes very important. My 
involvement will help lower the cost of 
operating some of these machines.”

He’s also working with the inventors 
of a large sphere-shaped virtual-reality 
system called the VirtuSphere to help 
explore its potential in improving human 

performance in a variety of applications, 
such as military and law-enforcement 
simulated training, education and 
learning systems, real estate and 
architecture virtual walk-throughs and 
rehabilitation.

“This technology employs the most 
natural form of navigation, overcoming 
the limitations of existing virtual-
reality systems,” Khasawneh said. “The 
VirtuSphere allows the person to walk, 
jump, roll, crawl, run and move in any 
direction for virtually unlimited distances.”

This advanced system, created by 
Russian brothers Nurakhmed and 
Nurulla Latypov, uses a wireless headset 
that senses the movements of virtual 
explorers, allowing life-like movements 
controlled with a joystick or keyboard.

Khasawneh, a native of Jordan whose 
research interests include human fac-
tors engineering in manufacturing and 
aviation systems, quality and simulation, 
joined Binghamton’s faculty in 2003. He 
has helped to establish a Human Factors 
and Ergonomics Research Laboratory at 
the University, aided in part by a recent 

software grant from UGS Corp. valued 
at $13.2 million. The company provided 
software from its Tecnomatix suite of 
products, which is used by firms around 
the world to improve the ergonomics of 
product design and workplace tasks.

Khasawneh sees such software and 
virtual-reality factories as an important 
industry trend. Soon companies won’t 
consider moving a machine, let alone 
building a new factory, without first test-
ing it in the virtual world, he says.

Other virtual-reality applications range 
from virtual museum expansion projects 
to “exposure therapy” in which people 
are exposed to something they fear in a 
controlled way. The military is also us-
ing virtual reality to treat some veterans 
suffering from post-traumatic stress 
disorder.

“Our focus now,” Khasawneh says, “is 
proving to the rest of the world that 
virtual reality is going to be successful 
in electronics manufacturing and 
packaging.” 

— Rachel Coker


