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2-2. Regional Oil & Gas Virtual Reality Training and Simulation Market
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19 2-4. Regional Oil & Gas Virtual Reality Training and Simulation Market Forecast
($million) 2011-2021 (Vision Gain, 2011)

3% 2-2. Regional Oil & Gas Virtual Reality Training and Simulation Market Forecast
CAGR (%) 2011-2021, 2011-2016, 2016-2021 (Vision Gain, 2011)
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Europe 6.4 5.8 7.0
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Asia Pacific 9.3 6.6 12.0
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Russia and Central Asia 5.8 3.2 8.4
World 7.4 5.9 8.9
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-. A requirements database and
test generator generates tests for
functional and field testing and
generates requirements
documentation, user manuals,
W operational procedures,
o instrument data sheets,
3 %0 8 | instrument indices, instrument
= ¢F | loop diagrames, validation
=] reports, and test reports,
including exception and passing
i reports. A  portable process
control simulator system which
= provides control system users
m D D D with scenarios that mirror field
operation as defined
1. A method for training an operator to operate a plant control
system comprising: simulating an HMI portion of the plant control
system;simulating the control portion of the plant control
system;simulating the plant sensors and actuators;coupling and
using the simulated HMI, simulated control system, and simulated
sensor and actuators together such that operator interaction with
ATHY | the simulated HMI results in the HMI being updated as if the

operator was interacting with the HMI portion of a live control
system;wherein the steps of simulating and using are performed on
a computer that is uncoupled from the plant control system;
andcausing the operator to interact with the simulated HMI
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-. A simulation system that
includes interconnected simulation
blocks which use process models
to perform simulation activities
for a process plant is integrated
into a process control environment
for the process plant in a manner
that makes the simulation system
easy to use and easily updated
for on-line process simulation. The
disclosed simulation system
enables future predicted values as
well as the current predicted
values of process parameters
produced by the simulation
system to be made available for
performance evaluation as well as
to guide plant operations.
Additionally, the simulation
system is connected to the
operating process plant to receive
various on-line process plant
measurements, and uses these
measurements to  automatically
update the process models used
in the simulation system, to
thereby keep the simulation
system  coordinated with the
actual operating conditions of the
process plant
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- A computer controlled
training simulator for a thermal
power plant  includes a
switching device for selecting
. interactive or independent
L. 1. T— . operation of a boiler simulation
R I i W | section, a turbine simulation
1' SECTON. | MtovoN | aomeine i section and a generator
o et simulator ~ section. In  the
——_E"E"I—Et interactive mode, the boiler,
g E M e 1 turbine and t ti
acuen |71 | mmawe |17 11 Famraimiren | generator sections
3t |§E§I'E'J T‘Of‘pr. ’ Setnon [[YTSNE | | & | operate as corresponding
= 2l e ' . | oF | sections of a single power plant
- = for training operators of the
= BWITEH Device | respective  sections. In  the
4 independent mode, the
individual sections are operated
as the corresponding sections of
three separate power plants so
that training of operators of
each  section can  proceed
without delays associated with
functions of the other two
sections
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g o] BA Training Device for Nuclear Power Plant Operators
=dHE 1983-534322 =dLA 1983.09.21
Zl€®F | B
TEWE 4545766 TEEA | 198510.08
=<l Power Safety International He 3 e Al
A 22 1A A o] A
s ARG A 2N 2H4AE 97
Azl | kAE FEAT | A

A% kA 2E B

his

-. A simulated nuclear energy
power plant system with visible
internal working components
comprising a reactor adapted to
contain a liquid with heating
elements submerged in the
¢ | liquid and capable of heating
oF the liquid to an elevated

temperature, a steam generator
containing water and a heat
exchanger means to receive the
liquid at an elevated
temperature, transform the
water to steam, and return the
spent liquid to the reactor
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. Embodiments of the present
invention provide a
collaborative visualization
system, which integrates motion
capture and virtual reality,
along with kinematics and
computer-aided design (CAD),
for the purpose of, for example,
virtual training on a task. A
virtual reality simulator receives
the recorded motion -capture
data and animates scaled
avatars within a
three-dimensional virtual reality
simulation responsive to
recorded motion capture data.
An immersive observation
system displays the virtual
reality simulation, including the
animated avatars, as a
three-dimensional image that
appears to surround one or
more trainees using one or
more head mounted displays so
that the one or more trainees
can analyze the one or more
tasks pertormed.
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-. Method and system for
providing 3-D services and 3-D
visual directories in a
photorealistic, 3-D virtual
environment depicting a real-life
entity. The real-life entity
depicted in the 3-D wvirtual
environment may be an actual
place and/or actual entity that
is not limited to a geographic
location but may include other
environments such as, for
example, a subwa system,
library, a virtual card catalogue,
a factory, an underground
aqueduct system, an organism
(e.g., an internal view of a
human body), a cable system, a
mechanism (e.g., a motor, a
computer, a computer circuit),
and a warehouse. A
photorealistic, 3-D model is
used as a platform for the
services provided. These
services may include mapping
services, browsing services,
historical services, educational
services, entertainment services,
and commercial services, such
as advertising.
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Method for the simulation of the haptic of an

g o] A interaction of a guided object with a virtual
three-dimensional object
En LR 2008-151306 =dLA 2008.05.06
N&EF | D
R 8396698 SELA | 2013.03.12
2901 Universitatsklinkum S sy
Hamburg-Eppendorf (5%)
A 34 324 2 BAEZRS R iuj‘i‘jrﬂi T forge feedback
Ry G | el @ A AlgolA
1
- -. The object of the instant
invention is a method for
o simulating the haptics of an
B interaction of an object guided
3t £ | by a user, hereinafter referred
= ok |to as tool, with a virtual
- three-dimensional object, in
= particular the scanning of the
surface of the simulated object
e and/or the penetration of the
guided object into the simulated
object, under material removal,
if applicable
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-. The  present invention
discloses a creation of a virtual
- hand, body part, or tool in a
== 1 virtual environment, controlled
| RECORD USER'S HAMD AND FINGER MOTION L
by a new 3-D haptic interface
B Ry for virtual environments. There
 CALGULATE [ OGATION OF PINPLVIRTLA | is also the provision of a
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BRI T G | method and arrangement
. E’éﬁﬁ‘ ' applicable to computer systems
o < Wmﬁ%ﬁ‘g%msm _ T for creating a virtual
B : - environment, which facilitates a
= DE Fedl-_NEwruums{icum ANDIC = | — user to touch, feel, edit, and
= T e TN T cOhaTe ¢F |interact with data about the
™ ' objects, surfaces, and textures in
= the environment. There is also a
provision for multiple virtual
hands operating in the same
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hands.
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-. Method and apparatus for
providing  peer-to-peer  force
feedback over a computer
network. A network force
feedback system includes a
network, a first computer
coupled to the network, and a
second computer coupled to the
network. The first and second
computers each include a visual
display and a force feedback
interface device. Each computer
provides a force feedback signal
to its force feedback device
based on information received
from the other, remote
computer and in some cases
also based on input from the
local force feedback device.
Positional information of each
force feedback device and/or
feel sensation information can
be transmitted between the
computers over the network. A
graphical environment can be
displayed to  enhance the
interaction between users. The
present  invention  therefore
permits two computer users to
interact wusing force feedback
provided over a network on a
peer-to-peer basis.
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Devices and Methods for Implementing Endoscopic
ol HA Surgical Procedures and Instruments Within a Virtual
Environment
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Devices and methods are
provided for combining the
handle of a surgical instrument
with a force feedback generator,
able to create resistance to
motion similar to that
encountered in a real operating
environment. The working end
of the surgical instrument is
recreated in a virtual
environment and manipulated
by the modified handle through
the force feedback generator.
The virtual environment is
modeled to accurately simulate
the wuse of the instrument
including manipulation of and
collisions with other virtual
objects, such as surgical thread
or internal tissues. Training and
assessment  tools are also
provided that coach or assess a
user’s  proficiency with the
instrument.
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(T4, k)
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= (QI2Y=E 7E) (0129 = 7]&)
7EAE 0 2013
1 2014 1,550
2 2015 3,600
A7) 2k 3 2016 5,600
4 2017 5,700
5 2018 3,550
1 6 2019 6,287
2 7 2020 6,328
3 8 2021 6,305
4 9 2022 5,920
5 10 2023 5,559
6 11 2024 5,220
7 12 2025 4,901
8 13 2026 4,602
9 14 2027 4321
10 15 2028 4,057
11 16 2029 3,810
12 17 2030 3,577
13 18 2031 3,359
14 19 2032 3,154
15 20 2033 2,961
16 21 2034 2,781
17 22 2035 2,611
18 23 2036 2,452
19 24 2037 2,302
20 25 2038 2,161
Al 20,000 82,667
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(&H¥: man/month)

a7 T ¥ FEY (man/month)
AT | Adw | AdE | ¥€F

14| -2} A] 4 8 24 11

s 24 37 3 6 18 8
34| F-A] 4 8 24 11

27 11 22 66 30

14 734 4 8 24 11

- 24| -2} 7] 3 6 18 8
34| -2 A] 4 8 24 11

27 11 22 66 30

14 534 4 8 24 11

e 24 F-3}A) 3 6 18 8
34| F- A 4 8 24 11

27 11 22 66 30

14| -2 4] 4 8 24 11

s 24 73 A] 3 6 18 8
34| F-A] 4 8 24 11

) 11 22 66 30
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ZEA
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A A (A

7b AAAY A g oAl
® 52, AAAYE L9494t
(9] 9))
124 20HA|
=)
T 19 | 2x3dx | 3xd=E | 4xldx | 5ald= A
QAR 260 1,020 760 1,020 520 3,580
2a | ARG 280 1,190 890 1,190 590 | 4,140
k| A 110 390 300 390 200 | 1,390
A AL H 20 80 60 80 40 280
SHA) 670 2,680 2,010 2,680 1,350 | 9,390
R 500 2,000 1,500 2,000 1,000 | 7,000
R
b= 25 75 60 75 40 275
=2 |zt
HE 145 605 450 605 310 | 2,115
SHA) 670 2 680 2,010 2,680 1,350 | 9,390
3 53 AlFAA Laddt
(BH91: W mh))
X =) 111:]__'7"“ 2%7"“ =
AT CidE | ovds | swds | aRdE | s@de A
A [RE [ 0xr [ A5 | Wz [ AT | 0gk | A ] A | AR | 905k | AR | A | GA
131;;_ 210 70 840 280 630 210 840 280 430 150 | 2,950 990 | 3,940
2;21;;;_ 120 40 460 160 340 120 460 160 220 80 | 1,600 560 | 2,160
3A &
TJr:; 170 60 700 240 530 180 700 240 350 120 | 2,450 840 | 3,290
@'74] 500 170 | 2,000 680 | 1,500 510 | 2,000 680 | 1,000 350 | 7,000 | 2,390 | 9,390
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L 1A kA A AR

3 54 TAFIA Ak, BlEE o thf S

1A 2%HA A
1I2d% | 23d= | 3xdE | 4xdE | SRl =
110 440 330 440 230 1,550
g 120 500 380 500 260 1,760
o) Ak 50 180 130 180 90 630
280 1,120 840 1,120 580 3,940
210 840 630 840 430 2,950
2
10 30 25 30 15 110
==
60 250 185 250 135 880
280 1,120 840 1,120 580 3,940
oF 241 53k A] o -]
E 5-5. 2AIB-AA AzE, vl EE o2 Y
(T W
1A pAZY:| ]
A
1IA9E | 239 % | 3abd=E | 4xP9 % | BRIE R
80 300 220 300 150 1025
2 Q 50 220 160 220 100 750
o 4k 30 100 80 100 50 360
A 160 620 460 620 300 2160
120 460 340 460 220 1600
A N
A= 5 20 15 20 10 70
=
= 35 140 105 140 70 490
FHA 160 620 460 620 300 2160
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Atk | FH AN 30 110 90 110 60 400
2 EAFA Bl 20 80 60 80 40 280
A 230 940 710 940 470 3,290
5 170 700 530 700 350 2,450

A N
A= 10 25 20 25 15 95

=2 |zt

HE 50 215 160 215 105 745
A 230 940 710 940 470 3,290
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