
1

Simulation, Sensation

Engineering Integration

Motion Base 

Applications

David Lai

Since 1996 ~



2



3



4

1.Motion Base History

2.Motion Base Applications

3.Motion Base Introduction

Outlines



5

Motion Base History
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Growth Curve
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Motion Base Applications



17

Taiwan Railway EMU 600 Simulator

Train

EMU600.mpg


18

Taiwan Navy

Boat Handling  

Simulator

Boat

海軍光六模擬機.MPG
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Flight Simulator

https://www.youtube.com/watch?v=4ytlQk9Q94M
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Earthquake Survival Simulator

Earthquake



Flying Theater
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飛越富士山介紹影片(完整版).mp4
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4D Theater



“Chasseurs de Tornades” at France Futuroscope

120 seats, platform can rotate at 28km/h, 3 DOF

https://www.youtube.com/watch?v=j5WSWaQQeIQ
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Medical



25

Power Assistant Wheel

Assistant Tools

https://www.youtube.com/watch?v=7U-GSM9sZNo
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CAREN System

https://www.youtube.com/watch?v=B-arbIIMVgk
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Rehabilitation

外骨骼輔具 復健輔具

https://www.youtube.com/watch?v=mYPFzngHRlc
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Vehicle

Servo Valve

Actuators

Motion Base

Transform

Hydraulic

Control Diagram

Data LogSuspension

Testing 

System

Ground

Data

Transfer

8 Wheels Tank

Engineering
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Motion Base Introduction
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Motion Base 

Control System

Power System

Mechanical System

Integration of Electrics, Mechanic and Computer

Kinematics

Singularity

Precision 

Linear Actuator

Motion Base
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Power

Hydraulic Electric Pneumatic

A.平台動力/油壓平台.mpg
A.平台動力/Power電動.wmv
A.平台動力/Power氣壓平台.mpg
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Simulation System

Motion Control

System

Servo Controller

Actuator

Motion Surface

Transducer

Kinematic

(L1,L2,L3,L4,L5,L6)

Motion Command

(x,y,z,α,β,γ)

User Command

Audio, Video

Motion System

Simulation System

Power Drive

Control Unit
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• Define two coordinate 

{ P } Moving Platform、

{ B } Fixed Platform

• { B } { P }

Movement (Surge, Sway, Heave)

Rotation (Roll, Pitch, Yaw)

固定平台

可動平台

B5

B6 B1

P6

P4 P3

P5 P2

B2

P1

B3B4

Z

z

Y

y

x

X

{P}

{B}

Coordinate
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固定平台

可動平台

B5

B6 B1

P6

P4 P3

P5 P2

B2

P1

B3B4

Z

z

Y

y

x

X

{P}

{B}

• Inverse Kinematic：

• Moveable Platform Position ( x, y, z, α,β,γ)

• Actuator Length Li

Si = R˙Pi + P – Bi

Li =‖Si‖
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Inverse Kinematic
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• 對六軸平台運動軌跡的描述是採用 Cartesian Space 表示， 即可動平台

的位置姿態( x, y, z,α,β,γ)，經由逆向運動學的轉換得各個致動器所

對應的長度，再透過控制器來控制各個致動器的長度，即我們實際是

在 Joint Space 下做電動致動器的控制。

平台空間
位置姿態

逆向運動
學轉換

控制器 (1)
六軸平台
致動器 (1)+ -

控制器 (2)
六軸平台
致動器 (2)

-

-
控制器 (6)

六軸平台
致動器 (6)

+

+

腳長 (1)

腳長 (2)

腳長 (6)

Control Flow

x,y,z,

α,β,γ
L1~L6

L1

L2

L6

Close

Loop 

Control
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利用PID (比例控制、積分控制及微分控制)控制器的原理，經Inverse Kinematics所
求得的腳長轉換為電壓值驅動致動器上之驅動元件，讓致動器能來回運動。

PID

https://www.youtube.com/watch?v=nQXyNE-xJ2k
https://www.youtube.com/watch?v=48Fncm19gf4
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Motion Cues
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1

影像模  擬系統  與  動作平台系統關  連圖

Control Computer

Kernel

Control Ware
Motion Platform

Control Driver
Game/Simulation

Computer

Kernel

Operating System

Direct X

Application Program

User Command

23

4

5

Transd

ucer

FeedBack FeedBack

RS232/
NetWork

I/O

Simulation SystemMotion System

Simulation Engine

Protocol (UDP)

Simulation System



│BROGNET CREATING EXPERIENCE

Applications 
4D動感影院
Dark Rides
賽車遊戲機

訓練級
模擬機

VR/AR/MR
五感沉浸體驗

1.系統整合
2.製成顧問

高階降階 技術

感官 真實體驗

1.物理職能訓練、
感覺統合
2.復健輔具

聲光影音
整場特效

跨領域
學門

技術工
程

Passion for Motion.mp4
飛越富士山介紹影片(完整版).mp4
C130模擬機.MPG
IMG_3951.JPG
CAREN-Computer Assisted Rehabilitation ENvironment.mp4
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END

Thank You!

Q & A


