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1 Background/Introduction
Within the material handling industry, regulatory 
standards dictate that employers are required 
to provide training for operators on all pieces of 
material handling equipment that an operator 
will use. This training is provided in a number 
of ways, such as in-house training departments, 
vehicle manufacturing representatives or third-
party staffing services. Hiring, training and 
retaining skilled forklift operators is a challenge 
every warehouse faces. High turnover rates 
require warehouse managers to efficiently train 
forklift operators within a timely manner to 
ensure continuous productivity.

For these reasons, Raymond has developed the 
Virtual Reality （VR） Trainer for its forklift 

trucks. The VR Trainer consists of a Raymond 
truck equipped with a Simulation Port （sPort） 
and a kiosk containing a PC, VR headset and 
a communication bridge. A trainer connects 
the kiosk directly to the truck via the sPort 
connector and places the truck into Simulation 
Mode. This disables all movement of the truck 
but allows the control signals to pass to the PC, 
which drives the simulation. The system setup 
is shown in Figure 1.

Figure 1 VR Trainer configuration
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Abstract 　The continued growth of e-commerce drives the demand for material handling equipment and skilled 
operators. Recruiting, screening and qualifying new forklift operators is a challenge every warehouse 
faces. The Raymond Corporation has developed a virtual reality （VR） trainer as a supplemental tool to 
assist in the training of new and existing forklift operators.
Raymond’s advanced technology offering allows the operator to enter a simulated warehousing 
environment utilizing an existing Raymond forklift truck by plugging the simulator harness into 
Raymond’s sPort, or Simulation Port. When the truck is placed into Simulation Mode, all truck motion is 
disabled. After the virtual reality headset is on, the operator will be placed into an immersive training 
experience that simulates the movement and feel of operating a Raymond forklift, while using the 
actual truck’s controls.
Operators can then progress through a series of standardized lessons in the virtual environment to 
ensure consistent quality training and to help avoid product damage in the facility.
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要　旨 　e-コマースの持続的な成長により、フォークリフト自体の生産性はもちろんのこと技能習熟度の高いフォークリフ
トオペレータの需要が増大している。この状況の下、新しく採用するフォークリフト作業者の技能習熟度を向上させ
ることは重要な課題となっている。
そこで、私たちは、新人および既存のフォークリフトオペレータの技能習熟度を維持、向上させるためのツールとし
て、『バーチャルリアリティー（VR）トレーナー』を開発した。
Raymond sPort（レイモンド製フォークリフトに設けられたシミュレーションポート）にこの『バーチャルリアリ
ティー（VR）トレーナー』を接続することで、実際のフォークリフトの操作系（アクセルレバー、ブレーキペダル、ステア
リングホイール、荷役レバーなど）をVRトレーニング用として使うことが出来る。
フォークリフトが作動しないシミュレーションモードにセットし、次に、VRヘッドセットを装着すれば、オペレータ
は、バーチャルな倉庫環境で実際のフォークリフトの操作系を操作することで、実際にはフォークリフトを動かすこ
となくリフトの動きや操作フィーリングを体感する訓練を受けられる。
一連の操作訓練を受けることで、技能習熟度を着実に向上させた後に実作業に就いてもらうことで倉庫内での製品破
損を防ぐなど生産性の向上が望める。
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immediate corrective feedback when a trainee 
makes a mistake in a lesson so operators can 
learn to correct the behavior at the time it 
occurs. Because operators receive a score, they 
are motivated to learn and implement proper 
techniques to compete with their co-workers.

4 Reporting
After trainees complete the lessons in the VR 
Trainer, a report is generated to document 
their progress and to communicate to the 
trainer which areas need to be focused on and 
reinforced. In the future, these reports and other 
metrics will be stored in the cloud and can be 
accessed through iWAREHOUSE®, Raymond’s 
fleet management and warehouse optimization 
system. In this way, an operator’s training 
and productivity can be tracked and managed 
throughout an entire career.

5 Conclusion
Hiring and qualifying forklift operators is a 
challenge. The VR Trainer is a tool that uses a 
Raymond sPort-enabled forklift truck to enable 
training in the virtual environment, enhancing 
Raymond’s Safety On The Move®operator 
training program. The result is enhanced 
training in standardized lessons based on best 
practices.

VR Training is scheduled to launch in early 
2018 for Raymond  Models 5400, 5500 and 
5600 orderpicker truck, Model 7500 Reach-
Fork ®truck  and  Mode l  4250  s t and -up 
counterbalanced forklift truck. Launch of the 
Raymond Swing-Reach®Models 9600 and 9700, 

Figure 4 Sample lesson results

Model 8510 center rider pallet truck, Model 
8610 tow tractor and 2nd-Level Orderpicker is 
scheduled for fall 2018.

■ A u t h o r ■
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Trainees use the VR Trainer under the guidance 
of a qualified trainer and are taken through a 
series of lessons that increase in complexity and 
build upon the principles learned in previous 
lessons. By training in the virtual environment, 
the operator becomes comfortable with the 
vehicle and its controls before operating within 
the physical warehousing environment. This 
technology allows the trainer to provide real-
time feedback to the trainee in ways that were 
not possible until now.

In addition, the VR Trainer can be used as a 
screening tool for applicants before they are 
hired.

2 Features and Benefits
A．sPort
The sPort allows warehouses to use existing 
assets—the Raymond forklift—to train operators. 
By using the actual vehicle, there is no need to 
build and store purpose-built training hardware 
that simulates the physical vehicle. After the 
vehicle is no longer needed for training, the 
sPort can be disconnected and the forklift can 
be placed back into service. Another benefit of 
sPort is warehouse space savings. In the space 
that the vehicle occupies, trainees have an entire 
virtual warehouse to train in without interfering 
with ongoing warehouse operations.

B．Lessons
The VR Trainer contains a series of guided 
lessons that increase in complexity and build 
upon the skills learned in earlier lessons. 
The first lessons familiarize trainees with 
the controls of the vehicle while later lessons 
focus on teaching trainees how to behave in 
the warehouse and interact with pedestrians 
and other vehicles. Some lessons are designed 
to train for emergency situations that might 
arise in a warehouse but are not suitable 
for conventional training. Figure 2 shows 
examples of what the trainee sees in the virtual 
environment.

Best practices are standardized and incorporated 
into the lessons, or yokoten, so every trainer 
using the VR Trainer is as good as the best 
trainer. There also is a driving dojo, which 
provides an open environment in which trainees 
can practice various skills under the supervision 
of a qualified trainer.

C．Trainer Panel
The VR Trainer kiosk includes a computer 
monitor that displays what the trainee sees in 
the VR environment. The trainer also has access 
to additional information, including the trainee’s 
progress, mistakes made and a third-person 
perspective of the vehicle. These additional 
features give the trainer the tools needed to 
effectively coach trainees as seen in Figure 3.

3 Feedback
Objectives are displayed at the beginning of 
each lesson, and trainees receive a score based 
on their performance with respect to those 
targets as shown in Figure 4. Training Mode can 
be enabled to prompt the operator to perform 
specific actions, such as sounding the horn in 
the appropriate locations. The VR Trainer gives 

Figure 2 Compilation of operator view screenshots

Figure 3 Trainer Panel view
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