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BT EBFENRZERMTA?

B+hEL/\T+ERBREEINZ2BTEEHEISE, RKBITEHR
EMNEAR ERENE,

FE—1SHEENSK, REFIMPEXEKREERITEREFEIOXE
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REFFTAT, b Tl I

Tt Ce3 Tl SeMURHFT s, JF 2|5 Rie Tl iR FFE H, ‘55
ARBEER

AT RS AT F 2l o

(3] WifEiRESE:

RS

1 | 0.02[m] T

2 |lr 0.01[m] T i

3 |wf 4.8[m/s]  FagEIHEEE

4 |xHB 0.80757 FHaiEdlEes: Hrlxatfr
5 |zHB -0.9 FFEET srsE Pz ek iR
6 |IBxx 9. 2[kg*m" [FEZEREMEKExT=
7 |I1Bx=z 2 4kg*m" [FIEREMEKEwS =
8 |IByy 1l[kg=m": EEERE MK E WS =
9 |IBz=z 2.8kgm" EIEREEMEHK E=zzTE=
10 |mB 85[kg] EHEZERE=

11 |xB 0.3[m] FEFEZE B Dot B

12 |zB -0.9[m] EfEZE Rz At Hn

13 R 0.3[m] B Fi=

14 [IRxx 0.0603[kg~ BBk ExinE
15 |IRyy 0.12[kg=m B R MKE WD E
16 |mR 2[kgl ERE=E

17 |sli_r 0.065[m] e rEEF

18 |st 18[deg] EIPE& =]

19 |[whb 1.0188[m] By« EE

20 |IHxx 0.05892[kg BIIEZE TR Mk &4 =
21 |IHx=z -0.00756[k gl EZR IR 4k Exzi £
22 | IHyy 0.06[kg=m- BriEZE R sk =vwir =
23 |IHz=z 0.00708[kg BITEZS TR 45k =zz0=
24 'mH 4lkg] BIIERERE

25 |xH 0.9[m] BITEZE R/ A

26 |zH -0.7[m] BIIEZS Bz Al ER

27 |rF 0.35[m] BIEE I

28 |IFxx 0.1405[kg* BIEE IR MKk e =
29 |IFyy 0.28[kg~m- Bl B4 k2w &2
30 |c 0.08[m] B ¥ FEE

31 |mF 3[kg] B EE

32 |sll f 0.0675Im1 BT EFEEFE

Hep, BMNRBANGRESHERGESH. EEANGER/GERGEN
85KG, FEBARINA 10KG, FEBEXANRERD ERITEFLLAR,

(4] sfaIHE&EHED:

ERARER: ERERROLIER—1A/N\I 500N 973, FSRiG+y .

Z4FRFa] M Os ZI) 0.08s.



AEBARER: ERERRO LEER—IA/NI 60N B3, FSRiG+Y 75

[, FFEEATEIA Os 2 0.08s.

[5] WA EFETERE:

BTN 0-5s WEfTERIES), 2BI&KH
E—: RRAREER-AE,

= RE-RdiE.

E=: {mAinfmEZE-atE,

EP0: {RAnE-EE

RUENS, MEGEITDOHT.

4 tARER

(1] #&EE (vf) YEFEIMm:
(1) E%EZERE 85kg, T4t/ 500N,

1) vf=2.6~6.6m/s:



miE= (deg/s)

B (deg)

HfpEE

— f=2.5, (deg/s) | |
— f=3.6, (deg/s) | |
— vf=4.6, (deg/s) | |
—— vf=5.6, (deg/s) | |
— vf=6.5, (deg/s) | |

25

20

15

10

0.3

4

45 3

— wf=2.6,
—— wf=3.86.
— wf=4.5,
—— wf=5.6,
— wi=6.6,

(deg)
(deg)
(deg)
(deg)
(deg)

2

atigl (s)




BiE= (deg/s)

BE(deg)

RIS

60

st

201

-100

-120

-140

P
— vf=2.6, (deg/s)
—— vf=3.6, (deg/s)
— vf=4.6, (deg/s)
—— vf=5.6, (deg/s)
— vf=6.6, (deg/s)
| |
3 5
g (s)
RS
.‘—
—— vf=2.6, (deg)
—— wf=3.6, (deg)
—— vf=4.6, (deg)
—— vf=5.6, (deg)
—— wf=6.6, (deg)
1 | 1
3 4 6

ffial (s)

12

10

-6

-10




XA EURRISHT:

LA, vf=2.6~3.6m/s Y, BEKNRBIZL, FiaxE; 4.6m/sBS, HRFE
AREBET 0, 2%, 5.6m/s iy, THEAMBEARAEERIFENEENIEE
B, BITEMERED; 6.6m/s Y, MEARENNIKBE A, AMaE

(2) JSFELERE 10kg, T4 60N,

1) vf=2.6~6.6m/s:

i a

= = =
N = o
T T T

=
=]
T

BRE (deg)

—— wf=2.6 m/s, (deg)
—— wf=3.6 m/s, (deg)
| — uf=4.6 m/s, (deg)

vf=5.6 m/s, (deg)
—— vf=6.6 m/s, (deg)

@ & A& N o N B @ @
T T T T T T T T

1 1 I I I I I I ! 1
[¥] 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
mfiE] (s)



fEE (deg/s)

B (deg)
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20
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25

20

15
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R

—— vf=2.6 m/s, (deg/s)
— vf=3.6 m/s, (deg/s)
—— vf=4.6 m/s, (deg/s)
—— vf=5.6 m/s, (deg/s)
—— vf=6.6 m/s, (deg/s)

1.5

[§]

2.5
H7i8] (s)

RATA

4.5 5

—— wf=2.6 m/s, (deg)
—— wf=3.6 m/s, (deg)
—— wf=4.6 m/s, (deg)
—— vf=5.6 m/s, (deg)
—— vf=6.6 m/s, (deg)

0.5

1.5

[§]

2.5
H7i8] (s)

w

3.5

4.5 5




RATAEE

501 —— vf=2.6 m/s, (deg/s)
45+ — vf=3.6 m/s. (deg/s)
aok —— vf=4.6 m/s, (deg/s)
351 vf=5.6 m/s, (deg/s)
10k — vf=6.6 m/s, (deg/s)
25

w 20

g

T 15+

% 10

i

10k
sk
2ok
25k
1 1 1 1 1 1 1 I I
o 0.5 1 1.5 2 2.5 3 3.5 4 4.5
H7i8] (s)

XA EHRRISHT:

LB, vi=2.6m/s B, MPMBEISEMNRIRL, FRE; 3.6m/sif, &
RETEREETHRRENERER, BFFa 1.5 RGBREZY,

4.6~6.6m/s BRINIMAEISAR, =EZBME.

KRIVE 2.6-6.6m/s XBNFEERERE, H—ET XEEEE:

2) vf=8.0~14.0m/s:



BE (deg)

4.5

= (deg/s)

i

—— vf=8 m/s, (deg)

— vf=10 m/s, (deg)
— vf=12 m/s, (deg)
—— vf=14 m/s, (deq)

1 2 3 4 3
ffiEl(s)

i AES

220
200
180
161
14F
120
100

=T L I < = I - =
T

—— wf=8 mys, (deg/s)

—— wf=10 m/s, (deg/s)
— vf=12 m/s, (deg/s)
—— wf=14 m/s, (deg/s)

0.5 1 1.5 2 2.5 3 3.5 4 4.5
adiE (s)



B (deg)

faiE= (deg/s)

2.8
2.6
2.4
2.2

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8

25

20

13

10

RiA

— vf=8 my/s, (deg)

—— vf=10 mys, (deg)
— vf=12 mys, (deg)
—— vf=14 mys, (deg) | 7

2 2.3 3 3.3 4 4.5 3
figl(s)

RiifAES

— vf=8 my/s, (deg/s)

—— vf=10 m/s, (deg/s)
— vf=12 m/s, (deg/s)
—— vf=14 m/s, (deg/s)

2 2.3 3 3.5 4 4.5 3
il (s)



XA EURRISHT:

LB, BEEMRE v X, HRETHRING SRR AR AEIEE
Eirv)\ (RMVERIIERERS) AILUANBITEE—RERENTEE, BHRTE

BABAREL, MREZBEME,

A WHAEBARRERN, BITERNBRESRSINRE.

[2] mifElE () XYBFERIRIE:
(1) JSZZRERE 85kg, T3 500N, #IEEE 4.6m/s
TEH,
lean rotation:{fiR}FA steer rotation: (R
lean rotation velocity RFIABERE steer rotation {RALEIRE

change in spin angular velocity (SBEREZT{L)

1) BIX{ffg=15~21°
15°



Relative rotation (deg)

Angular velocity (deg/s)

15
14
13
12
11
10

L e - =

(= L L

35

30
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20

15

10

Lean and steer rotation

— st=15 deg, Lean rotation

—— st=15 deg, Steer rotation

1.5 2 2.5 3 35
Time (s)

Relative angular velocity

—— Lean angular velocity
—— Steer angular velocity

—— Change in spin angular velocity

1.5 2 2.5 3
Time (s)




Relative rotation (deg)

Angular velocity (deg/s)

Lean and steer rotation

—— st=16 deg, Lean rotation

—— st=16 deg, Steer rotation

35

30

25

20

15

10

1.5 2 2.5 3 3.5
Time (s)

Relative angular velocity

—— Lean angular velocity

—— Steer angular velocity

—— Change in spin angular velocity

1.5 2 2.5 3 3.5
Time (s)



Relative rotation (deg)

Angular velocity (deg/s)

Lean and steer rotation o
T T T T T T T T T T
gl —— st=17 deg, Lean rotation 4
—— st=17 deg, Steer rotation
al ]
7L ]
6 ]
5L ]
41 .
3l ]
2L ]
1k ]
ok ]
-1k .
2k 4
| | 1 1 1 1 1 | | |
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s}
Relative angular velocity B
T T T T T T T T T T
30 —— Lean angular velocity i
—— Steer angular velocity
25 —— Change in spin angular velocity 7
20 B
15 B
10 B
5 -
0 -
-5 -
=10 -
-15 -
=20 4

0.5 1 1.5 2 2.5 3 3.5 4 4.5 3
Time (s)



Relative rotation (deg)

Angular velocity (deg/s)

Lean and steer rotation

—— st=18 deqg, Lean rotation

—— st=18 deg, Steer rotation

30

25

20

15
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0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 3

Time (s5)

Relative angular velocity

—— Lean angular velocity
—— Steer angular velocity

—— Change in spin angular velocity
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Time (s)



Relative rotation (deg)

Angular velocity (deg/s)

Lean and steer rotation

=
[SES
(—

(=T R T R O - -
T

—— s5t=19 deg. Lean rotation

—— st=19 deg, Steer rotation

Time (s)

Relative angular velocity

55F
501
450
a0t
ast
301
251
201
15}
10}

—— Lean angular velocity
—— Steer angular velocity

—— Change in spin angular velocity

3
Time (s)




Relative rotation (deg)

Angular velocity (deg/s)

Lean and steer rotation

—— s5t=20 deg, Lean rotation |
—— st=20 deg, Steer rotation | J
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20

40
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20
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-40

(=]

2 3 4
Time (s5)

wn
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Relative angular velocity

—— Lean angular velocity E
—— Steer angular velocity

—— Change in spin angular velocity
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(=]
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Relative rotation (deg)

Angular velocity (deg/s)

21°

Lean and steer rotation

30

25

15+

10+

—— st=21 deg, Lean rotation

—— st=21 deg, Steer rotation
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en
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3 4
Time (s)

Relative angular velocity

—— Lean angular velocity
—— Steer angular velocity

—— Change in spin angular velocity
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=J
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Eifss 15°0, (MMANERAUEREERERIIEINMERX, FiZAE3E
BARE. BITHRE 16°8 19°RSEERNESRIFRE, MEdizAETER
NATeE. SEEMAAT 19°0, HSEnAsiRs, BiR7 RSk
[ERIENNTIIEIN, EEITERBARE.

(2) [EZZREE 10kg, T4 60N, #IIERE 3.6m/s

1) BIXHFE=10°~30°, £K2E

S .
Lean and steer rotation B
36 ]
3ab —— s5t=10 deg, Lean rotation | |
32+ —— st=10 deg, Steer rotation | |
30+
281
26 -
. 24
o
ﬁ 22
c 20+
2
B 18+
B
g 16 -
o 14
]
& 12+
10+
8+
6
4
2+
0O
-2 1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Time (s}



Angular velocity (deg/s)

Relative rotation (deg)

30
28
26
24
22
20
18
16
14
12
10

=L ]

Relative angular velocity

—— Lean angular velocity
—— Steer angular velocity

—— Change in spin angular velocity

0.5

1.5

2.5
Time (s)

Lean and steer rotation

3.5

—— st=12 deg, Lean rotation

—— st=12 deg, Steer rotation

0.5

1.5

2.5
Time (s)

3.5




100

90

80

70

60
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40
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Angular velocity (deg/s)

10

Relative angular velocity

—— Lean angular velocity
—— Steer angular velocity

—— Change in spin angular velocity

0 0.5

1.5

2 2.5
Time (s)

3.5




Relative rotation (deg)

Angular velocity (deg/s)

22

20

18

16

14

12

10

2]

@

=

]

[=]

55
50
as
40
315
30
25
20
15
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w

Lean and steer rotation

—— st=14 deg, Lean rotation

—— st=14 deg, Steer rotation

0.5

1.5

2 2.5
Time (s)

Relative angular velocity

3.5

—— Lean angular velocity
—— Steer angular velocity

—— Change in spin angular velocity

0.5

1.5

2 2.5
Time (s)

3.5




10

~ 2] w

o

Relative rotation (deg)
= %] w Y w

[=]

35

30

25

20

15

10

Angular velocity (deg/s)

Lean and steer rotation o
T T T T T T T T T
—— st=16 deg, Lean rotation |-
—— st=16 deg, Steer rotation | |
1 1 1 1 1 1 1 1 1 i
0.5 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)
o

Relative angular velocity

—— Lean angular velocity

—— Steer angular velocity B

—— Change in spin angular velocity

2 2.5 3 3.5 4 4.5 5
Time (s)

MG RET LLE Y, B B TR B3GR, 10~16 FERHEUARH A0 OZ e ok, A

FERE



Lean and steer rotation

11— T T T T T T T T T T

—— st=18 deg, Lean rotation

—— st=18 deg, Steer rotation

Relative rotation (deg)

1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)

Relative angular velocity

T T T T T T T T T T T
35+ B
—— Lean angular velocity

30+ —— Steer angular velocity B

—— Change in spin angular velocity
25+ B

15+ B

10+ B

Angular velocity (deg/s)

1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)

ATERAT A1, 18 FET R AR AL BRI T 0. S8 RS  Bt
R T — M RE AL



20 &

Lean and steer rotation

- —— st=20 deg, Lean rotation ||

10+ —— st=20 deg, Steer rotation | |

Relative rotation (deg)
w
T

1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)

Relative angular velocity

T T T T T T T T T T T
35+ B
—— Lean angular velocity

30+ —— Steer angular velocity B

25 —— Change in spin angular velocity

20+ B

15+ B

10+ B

Angular velocity (deg/s)

-10 - 4

-15 4

20 i

1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)

A 18 B . iR IEF AWM E R R GBI T 0. MWl AR GG T
— AN IEEEEL
FEH 20° BHw LA AR i E R e E L 18° IR 0.



Lean and steer rotation

—— st=22 deg, Lean rotation

—— st=22 deg, Steer rotation

Relative rotation (deg)

atk

2k

-3 1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)

Relative angular velocity

—— Lean angular velocity
30+ —— Steer angular velocity B

—— Change in spin angular velocity

251

20+ B

15+ B

10+ R

Angular velocity (deg/s)

-10 - 4

-15}+- i

201 i

1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)

M 1R EE H change in spin angular velocity (el A AR ) oA [R] 38 KT
i 7%, AT 4 R& R RS B .



LA 7 4 B R S BURE (0 ST EL AR AR A, MM T 22 BEZiAi
GERRL T

SR ARSI AT XU -

Lean and steer rotation

12+ —— st=24 deg, Lean rotation |-

—— st=24 deg, Steer rotation

Relative rotation (deg)

1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)




Angular velocity (deg/s)

Relative rotation (deg)

35

30

25

20

15

10

14

12

10

Relative angular velocity

—— Lean angular velocity

—— Steer angular velocity

—— Change in spin angular velocity

0.5

1.5

2.5
Time (s)

Lean and steer rotation

3.5

—— s5t=26 deg. Lean rotation

—— st=26 deg. Steer rotation

0.5

1.5

[¥]

2.5
Time (s)

w

3.5




Angular velocity (deg/s)

Relative rotation (deg)

Relative angular velocity

35
30
25
20
15
10

20

15

10

5

-10

—— Lean angular velocity

—— Steer angular velocity

—— Change in spin angular velocity

0.5

1.5

[¥]

2.5
Time (s)

Lean and steer rotation

3.5

—— st=28 deg. Lean rotation

—— st=28 deg, Steer rotation

b

0.5

1.5

[¥]

2.5
Time (s)

w

3.5




60

50

40
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20

Angular velocity (deg/s)

Relative angular velocity

—— Lean angular velocity

—— Steer angular velocity

—— Change in spin angular velocity

0 0.5

1.5

[¥]

2.5
Time (s)

3.5




Relative rotation (deg)

Angular velocity (deg/s)

W I SCABTAR R 4k S8R, B A ) S e s i i

25f 7

20
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10

-10

-15

-20

-25

80
70
60
50
40
30
20
10

10
20
-30
-40
S0
-60
70
-80

Lean and steer rotation

—— s5t=30 deg. Lean rotation

—— st=30 deg, Steer rotation |

0.5

1.5

[¥]

2.5
Time (s)

Relative angular velocity

w

—— Lean angular velocity

—— Steer angular velocity

—— Change in spin angular velocity |

1.5

2

2.5
Time (s)

24, 26 FERHMITRTULSL,

M 28 TR BB IR [ SOOI 2, R, ARRE .

ghif: 10° ~16° . AfasE, faet5ar XA e
18° ~20° : 3 fae R AZs), 4250 H A 1A%,
22° ~26° . fasE, mAMAIEIZE), FaEM SR XA AR

>=28° « AFasE, WT A A TRIZm e, £2E kS T XU



(3] EOMUE () MEFEIIRE:
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