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Fig. 1    Schematic of Self-balancing Robot Built by 
             Hu Bin[1]
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Fig. 2   Schematic of Dual Control Moment 
            Gyroscope[2]
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Fig. 3   Block diagram of the self-balancing PID 
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Fig. 7 Self-balancing Control Block Diagram Based on LQR
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Fig. 1   3D Modeling Main Interface
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Fig. 2   Structure of Three-Dimensional Fuzzy Controller
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Fig. 4   Simulation Settings for Driving Conditions
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Fig. 1   Structural Schematic of Planetary Gear Set Seamless 
Shift Transmission
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Fig. 2   Working Principle of Planetary Gear Set Seamless 
Shift Transmission
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Table 1    Basic Parameters of a Pure Electric Off-road 
Vehicle
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Fig. 3   Bench Test
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Fig. 4   Speed and Torque Variations of Drive Motor and 
Load Motor
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Fig. 1   Schematic of Active Suspension Model Structure

K

0

G

H

I

G

(J

/

$6

G

!I

G

$I

!

" $/

G

!

K

I

G

$

K

I

!

"

0

!

H

I

!

(6

G

!I

G

$I

!

" $6

!

!I

!

$I

'

" &/

G

!

K

I

G

$

K

I

!

" $J

{
/

!3"

ñî

& 0

G

K$%nwAÒ

$ 0

!

K$%cnwA

Ò

$ 6

G

K|ò�mnÿD1¹

$ /

G

K|ò�÷!1

¹

$ 6

!

Kg³ÿD

$ J

/

KÆ'î8b�'�

$ I

G

K$%nwAÒ.�

$ I

!

K$%cnwAÒ.�

$

I

'

K$%]�P�ñz#Hb!J.�

@

½oî812��b_\luÍMÃrlñ

3

#

>ñÄÚg³b'Èw¶&g³pÈw¶Fª

)53)

Database-Optimized Version



"

!

# �ëì�

&

:°

J:c

MNb$%î812��&FG

ÄÅ5J5Ò

#

î8\úôªiS

#

>ñêÄî8

.�.°��*+F,

@

Kð

#

G�î812ÇÈ

tÒK

' (

I

G

$I

!

A

K

I

G

AI

!

$I

'

A

K

I

[ ]
!

/

!!"

räî8129§tÒK

((

I

G

$I

!

A

H

I

G

AI

!

$I

[ ]
'

/

!E"

�

> gJ

/

#

+

g

K

I

'

#

&ñ

!!"% !E"

`á

!3"

ñ

#

å&12ÇÈôª÷ñåa�K

)

' g*' f+,f!

"

(g#' f

{
-,

!8"

ñ

!8"

î

&

*(

" 3 " $3

$

6

G

0

G

$

/

G

0

G

"

/

G

0

G

" " " 3

6

G

0

!

/

G

0

!

$

6

!

0

!

$

/

G

0



















!

$

+( "

3

0

G

" $

3

0

[ ]
!

/

$

#(

3 " " "

$

6

G

0

G

$

/

G

0

G

"

/

G

0

G













" " 3 "

$

! (

" " $

[ ]
3 "

/

$

-( "

3

0

G

[ ]"

/

$

BCBA

�<��

FGH

¢£CD¤Fd>@T

K7íklÌdMN

#

12î

J:c

MN�9

§ÌdMN(K

,g7&I !#"

ñ

!# "

î

&

KPQ� óç

#

ã$²�

DMX)M[

MN12Th6îb

J:c

[¹��¸]3

J

#

&ÌdMN(9áÆ'î812î�ôN$%

ò'

#

7íPà�z[Ì_\lb?b

@

K�cP

�7ÿ-.

#

��iS�7×ïð³´�KP�q

.D³´ñz9á

#

ý

DMX)M[

îe�î8MN»

¼� 

#

øù

!

Ýú

@

EA

�<

$

¥<��}~\]N

ù

!A

:°

DI/JIV

î8»¼� ½â7ù

Fig. 2   Structural Block Diagram of MATLAB-based 
Suspension Simulation Model
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Fig. 1   Three Views of Computational Model
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Fig. 5   Variation of Center of Gravity and Buoyancy 
Center at Different Flow Speeds
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Fig. 7 Variation of Free Surface Waveform at Different 
Flow Speeds
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Fig. 8   Time Trend of Pitch Angle and Heave at Different Flow 
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Fig. 1  Tensile and Shear-type Bolted Connection Models 
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Fig. 2   Force-Displacement Curves of Quasi-static Tensile Test for Aluminum-Aluminum Tensile 
Bolt Interfaces (M2/M3/M4)
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Fig. 5   Finite Element Model of Bolted Connection 
Interface
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Fig. 8   Force-Displacement Curves of Finite Element Simulation for 
Quasi-static Tensile Test of Tensile Bolt Interfaces (M2/M3/M4)
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Table 3   Initial Friction Coefficient Settings for Shear-type 
Bolt Interfaces
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 Friction Coefficient for Shear Bolt Interfaces
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Fig. 1   Flowchart of SABO-VMD-LSTM Condition 
Monitoring Model
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Fig. 1   Simulation Model of 100% Frontal Collision
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Table 1    Ergonomic Parameters of Zero-
Gravity Seat[6]
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Fig. 3   Comparison of Occupant Motion Posture Between Conventional 
and Zero-Gravity Seats in Frontal Collision
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Fig. 4   Comparison of Occupant Injuries Between Conventional and 
Zero-Gravity Seats in Frontal Collision
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Fig. 6   Comparison of Motion Postures at Different 
Backrest Angles
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Fig. 1   Schematic of Suspension Structure
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