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County Ying Machinery Co., Ltd., Nanjing University of Science and Technology,

Shandong Wuzheng Group Co., LTD., South China Agricultural University, Wuxi
Tongchun New Energy Technology co., LTD.7} CHEXA el
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(Ehel : HE, %)
2018 2017 =7t
54
= %(a) ]| = %(b) (a/b)

=olg Ezig 652,487 62.6 545,196 119.7
oeZ 114,751 110 102,574 1119
EHO1 7| 89,084 8.5 73,156 121.8
7| E}= 01 7] A 40,025 3.8 297 13,4764
72 /%L 7| A 29,661 28 70,970 418
H=x 24809 _______ 24| 26864 ________ 924 |
2317 19,257 1.8 10,569 182.2
CHEI|A 16,833 16 18,719 89.9
=207 15,638 15 8,282 188.8
= A| A 11,746 11 15,443 76.1
=AMEAET 8,558 0.8 7,153 119.6
v EE] 6,069 0.6 3,339 181.8
BHA| 7| 5,096 0.5 5,675 89.8
0] 2HAL 7| 4,407 0.4 6,438 68.5
L= N . 1981 . f 02 4570) 433
fa=y|2 1,705 02 1116 1528
Lh= 7| 2 83 0 188 44.1
st | 1,042,190 100 900,549 115.7

. 5704 E2E 252U A2 (%3 SI|ASEATAIKCH SSETA)
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+ Cutting width/mm : 800~1,500

ROMITER , . .
* Placing type : Side wise & Banded placed
GROUP L
(o12) » Productivity : 1,300~2,000 m2/h
< » Matched power : 4kw (gasoline)
Weifang .
» Harvest method : Cutting
Shengchu -
e Certification : CE
an
* Weight : 110kg
(=)
» Portable harvester
Sihno » Application : Cotton, rice, wheat

Machinery |« Power source : Gasoline
(=) + Harvest method : Cutting
« Type : Side Hanging type

» Crop type : Pepper
* Mobility : Self—propelled

MTS

(o] Etz|o})
* Number of rows : 1 row

kH

12, DFFET[AH =2 &

_18_



)
sl
o
KK
=

=
=zl

— ISO TC 230lM =

- SY7IA =M EE=

- ISO TC 23 (Tractors and machinery for agriculture and forestry)

AIﬁEéI;

Z1A

3

5= EE

(=)
o=
o

Aol At

=

— o
o H

R0
Ki

110
KH
1

ISO TC23

STYUE EAE L 7 A

Scialscist s scis sis

—

E2EIED

a8 10.

=5
By

H

B
AlAY

FOhE
HEA

ESTE e
Mwy || ERIA

M KATS TsH71A &

T0E FH
s

8 U
FEas

ISO TC23 =&IE (%

H

EAL
25

o

=
=

IH

mu ol |oa|la|la|lo|a|la|la|lOo|lO|O
2]
ol
o
Tl g|~|3|o|o|o|(~|2||o|o
@
KH
._uw_.ﬂ ts|lan|lo|lo |Y|w|lo|laua|lo | I |~|2°
=
KK
H |lo|lo| v |||t |o|lolo|lo|lw|o
J_Auo ™ ™ — Lo <t (a\] [qV] Al (4p] (4p] <
=
m_n
d
e <0 = =i
= " - ot
= = — || e | <l
N m™ s — x._ - —
_ _ = || D e[ = | < |
o | e I = Bl I
- il T o A_._._ |_No _._._o m ol v
O I = e T T I (s o B I B Il
o nnﬂ o J:O _._._ﬂ K OF. - = — JIL
U O I o T e R - R O I LB N
| su | o | o oo Kol | oo | o0
0f0 or Klwr | 2| Koo | = |® |4
3l =3 F 2| | =
= - KI | & ~
i K = N
Ho 0K Inl
Kl
K4
i | < =y [ & REREE
—= - _|_-_| O_._._ O_._._ - —_— _1_._| _.._._l i, = Iyl O=._
< mo | — _._.__| _.;_l nio M) — — i oF <] _.I_|
U T I T B =T N
2ol 8313185222222
O O (@] O O | 0O | O
= Plo|o|o|o|d|a|6|6|6|6|o

X KATS Tsd7|A &
— 19 —

(%=

ISO TC23 SCt

13.

v
ar



(3) -2l XA HY
O seiHa sl
- dM DB : WIPS ON
- A F27F 19894 1€ 1Y ~ SHXY7EX]
O MU 7[sE2FAA & 7I91=
— 2 BAolAE BHe] BAFH e KBS AIAHO| MBH OfMFEHE F2E of
S EHES AA_EX2 AB AABICZ FEF s, Zt SEFE AAA_TSE,
AAB_ZHE | AAC_AZ7|F, ABA_ZX|MA, ABB_S&A O, ABC_H{E{Z|] ZL[EE
o= AEF SIRS. 02 22 JSERAMAE HYEH U HAEM A SYsh X
Zol¥ =
2r SEF 2R 7|9 = ZMA
(5Y* 58 a8* 2+ KT~ collect* agricultur* farm* harvest*) AND
(XF8* Xb5* AOLE* X|5* auto* automatic* smart* intelligent*) AND
AAA_ Ts& (ZF* steer* AE|0]A*) AND (0| &* O|&* Uk =&+ RFXp+ KtE+
mov* transport* track* deliver* vehicle* car* machine*) AND (T7+&*
S+ DE* DEP AZ00* motor* actuat®)
(&5 58 58* =2 XYE* collect* agricultur* farm* harvest*) AND
(RF8* XbE* AOLE* X|5* auto* automatic* smart* intelligent*) AND
AA_ AAB_ZZH (T~ steer* 2E[0]&* ZX|* Z* device* implemnet* assembly*
SN structur*) AND (O] &* O|&* REb =&+ X AKX Xp&* mov* transport*
track* deliver* vehicle* car* machine®)
(5Y* 58 573* =2* XfT* collect* agricultur* farm* harvest*) AND
(XF&* XbE* AOLE* X|5* auto* automatic* smart* intelligent*) AND
AAC_EdZ7|F (T~ steer* 2E[0]&* ZX|* Z* device* implemnet* assembly*
AKXtE2x3 structur*) AND (O|&* O]&* 2ub =&+ ZAXp* X2+ mov* transport*
AlAEH HE track* deliver* vehicle* car* machine*) AND (&2 lightweight*)
ol g *l=tE N
ABtg O|= (5 88 s4* == ME* collect* agricultur* farm* harvest*) AND
S (Rt&* X&* ADFE* X|S* auto* automatic* smart* intelligent®) AND
=2 ABA_ZX| MM (Z&* steert 2E|0{-*) AND (O&* O|&* Rh+ &+ Zteixpr e

mov* transport* track* deliver* vehicle* car* machine*) AND (MIA{*
MA* ZEX]* EFX|* Z78* sens* detect* perce* notic* awar*)

(5 58 s8* == T+ collect* agricultur* farm* harvest*) AND
Atg* XpE* AOLE* X|&* auto* automatic* smart* intelligent*) AND

—

AB_  ABB_&F MO] (ZE* steer 2E|0{@*) AND (0|&* O|&+* 2uh =&+ R AXp Xt
INES=! mov* transport* track* deliver* vehicle* car* machine*) AND (S%&*

M| 0f* integrat* control*)

(5Y* 58 58+ =2 *fT* collect* agricultur* farm* harvest*) AND

(Xt8* AHE* ADE* X|&* auto* automatic* smart* intelligent®) AND

ABC_HHE{Z| (=& steer* AE|O{R%) AND (0|&* 0|+ 2uh &+ ZHeiXpr Xg
DL EHE mov* transport* track* deliver* vehicle* car* machine*) AND (HYE{2[*

SO 2|* battery* (BT* charg*) adj (7171* &X|* 2&* device* module))
DL E* L&+ 2&* monitor* alarm*)

A A

* 14, £E ols SHE2 7=

I'-III
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100
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60
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5]
=1

ch Z2el 7|8 2 #HAS 2AsHE™ Mitsubishi Mahindra Agricultural Co,
LTD.[JP] AlZ} 1582z JI&F 22 E5A

S, +=E &8 st Y2, FHZ CNH
Industrial America, LLC[US], Deere & Company[US] A7 U S. MAMEH2o=Z 0|
=, A2 I™Mo| J|¥EO| FEotl U= W =R =olE
T2 =0 TOP 20(HH])
o 20 40 60 80 100 120 140, 160

MITSUBISHI MAHINDRA AGRICULTURAL CO LTD [JP]
‘CNH INDUSTRIAL AMERICA, LLC [US]

DEERE 8 COMPANY [US]

KUBOTA CORPORATION [IP]

CLAAS TRACTOR S.AS. [DE]

JIANGSU AGRICULTURAL CENTER [CN]
HSSTF4=IA KR]

AISIN SEIKI CO,, LTD. [JP]

ISEKI & CO LTD [P]

BYEU|Y T4 KR]

NATIONAL AGRICULTURE RESEARCH CENTER [JF]
BRIDGESTONE CORPORATION [IP]

DENSO CORPORATION [JP]

YANMAR AGRICULT EQUIP CO LTD [JF]

FAISTAL OFMIOFE [KR]

AGCO CORPORATION [US]

PRECISION PLANTING LLC [US]

LINYING COUNTY YING MACHINERY CO.LTD. [CN]
BOJLREE FASIA [KR]

SEIRE! IND CO.LTD [US]
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T2 21 0180130 Sws HEe ore 7| ATH AAB
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=  (2003.0421) (MM 2= =2 TR X 8 MM 2= CORPORATION
& M2l A=)
Jiuquan
= 2018-22175949 Autorr?a.nc steermg device for agtomatlc Xinnong
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= (2005.12.06) Rt2xg 59 X3 Erntemaschinen
GmbH
Automatic steering system using

; oj 10/173460 signal quality information DEERE & ABB
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8 I 1998.03 17 steering CLAAS KGaA ABB

= | (9980310 (s zets THl % 7A)
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=5 dlo|gf

— =
R TFmini VL53LOX ERIE]
ELgE [som [ Q0 | do [ 20 sem | JO | B8] 20 Jsem | JO] B ] 20
10.0 [ 17.0 | 20.0 | 24.0 | 5.9 | 10.0 | 15.0 | 20.5 | 0.0 | 5.0 | 8.0 | 15.0
(glkjlm 8.0 | 16.0 | 20.0 | 24.0 | 6.7 | 12.6 | 17.0 | 205 | 0.0 | 40 | 9.0 | 15.0
)~ | 10.0 | 16.0 | 20.0 [ 24.0 | 7.6 | 122 | 16.9 | 220 | 0.0 | 6.0 | 8.0 | 15.0
9.3 | 16.3 | 20,0 | 24.0 | 6.7 | 11.6 | 163 | 21.0| 0.0 | 50 | 83 | 15.0
10.0 | 14.0 [ 20.0 [ 23.0 | 6.0 | 120 [ 17.0 [ 21.0 | 40 | 5.0 | 15.0 | 20.0
otel 8.0 [ 130|210 | 220 6.0 [11.0] 175 ] 215 ] 50 | 6.0 | 15.0 | 20.0
(25) [ 10.0 [ 15.0 [ 200 | 220 | 5.8 | 120 [ 15.8 [ 203 | 4.0 | 4.0 | 15.0 | 20.0
9.3 | 140|203 | 223 | 59 [11.7] 1658|209 | 43 | 50 | 15.0 | 20.0
10.0 [ 16.0 | 21.0 | 26.0 | 7.2 | 121 | 17.1 | 225 | 2.0 | 5.0 | 15.0 | 19.0
Ejorz | ope; | 10.0 | 16.0 | 20.0 | 25.0 | 7.8 | 12.0 | 17.8 | 22.1 | 2.0 | 6.0 | 15.0 | 18.0
(®) 1100|160 200|250 71 [ 127|170 ] 222 3.0 | 50 | 150 [ 17.0
10.0 [ 16.0 | 20.3 | 25.3 | 7.4 | 123 | 17.3 | 223 | 2.3 | 53 | 15.0 | 18.0
8.0 | 14.0 [19.0 | 25.0 | 7.1 [126 ] 16.1 [ 211 | 0.0 | 50 | 10.0 | 15.0
C?IELJL 9.0 | 140|180 | 240 6.9 | 124 ] 169|208 ] 00 | 50 | 9.0 | 150
on) 8.0 | 14.0 [ 19.0 | 240 | 6.2 [11.9 ] 170 ] 208 | 0.0 | 6.0 | 10.0 | 15.0
83 | 14.0 | 18.7 | 243 | 6.7 [ 123 ] 16.7 | 209 | 0.0 | 53 | 9.7 | 15.0
9.0 | 150 | 19.0 [ 26.0 | 7.0 [ 121 [ 16.1 | 200 | 0.0 | 50 | 10.0 | 15.0
&“;{g 8.0 | 150 [ 19.0 | 25.0 | 71 [122 ] 16.3 | 192 | 0.0 | 40 | 11.0 | 16.0
off 9.0 | 15.0 | 19.0 [ 240 | 62 [ 119 ] 158 | 198 ] 0.0 | 50 | 12.0 | 15.0
87 | 15.0 [ 19.0 | 25.0 | 6.8 [ 121 | 16.1 | 19.7 | 0.0 | 47 | 11.0 | 153
10.0 | 14.0 | 20.0 | 23.0 | 6.0 | 12.0 | 17.0 | 21.0 | 4.0 | 50 | 15.0 | 20.0
a2 | 8.0 | 18.0 | 21.0 | 220 | 6.0 | 11.0 | 17.5 | 21.5 | 50 | 6.0 | 15.0 | 20.0
(20=) | 100 | 15.0 | 20,0 | 22.0 | 5.8 | 120 | 15.8 | 203 | 4.0 | 40 | 15.0 | 20.0
9.3 | 140 | 203 | 223 | 59 | 11.7 | 16.8 | 209 | 4.3 | 50 | 15.0 | 20.0
4.0 | 10.0 | 15.0 | 20,0 | 7.0 | 125 | 17.6 | 22.3 - - | - -
xe | 4.0 [ 100 | 150|200 | 7.0 | 127 | 17.7 | 22.7 - - | - -
=) | 40 [ 100|150 | 200 | 7.0 | 125 | 17.2 | 23.0 - - - -
4.0 | 10.0 | 15.0 | 20,0 | 7.0 | 126 | 17.5 | 22.7 - - | - -
8.0 | 14.0 | 19.0 | 23.0 - - | - - - - | - -
25 | ;e | 90 | 140[ 190|230 | - - | - - - - | - -
“0=) | g0 [ 140190230 -| -| - | - - - -] -
8.3 | 14.0 | 19.0 | 23.0 - - | - - - - | - -
8.0 | 14.0 [ 18.0 [ 23.0 | 7.0 | 12.7 | 186 | 23.5 - N . -
a2 | 80 [ 140180230 72 [ 128 [ 187|237 - -1 - -
(60%) | 8.0 | 14.0 | 180 | 23.0| 7.8 | 129 | 185 | 235 = - | - -
8.0 | 14.0 [ 18.0 [ 23.0 | 7.3 | 12.8 | 18.6 | 23.6 - -1 - -
3.0 | 11.0 | 14.0 | 23.0 - -1 - - - -1 - -
a2 | 3.0 [ 100|150 ] 220 - -1 - - - -1 - -
(80%) | 3.0 [11.0] 140230 - -1 - - - - - -
3.0 | 10.7 | 143 | 22.7 - -1 - - - -1 - -
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20cm

- MM EF TFmini VL53LOX zg|E
MR R R
10.0 | 15.0 | 19.0 | 24.0 7.2 12.2 | 18.0 | 23.0 0.0 4.0 12.0 | 17.0
- 10.0 | 15.0 | 19.0 | 24.0 7.3 12.6 | 18.1 | 23.0 0.0 6.0 8.0 16.0
- 10.0 | 15.0 | 19.0 | 24.0 7.3 12.0 | 17.7 | 21.7 0.0 6.0 10.0 | 15.0
10.0 | 15.0 | 19.0 | 24.0 7.3 12.3 | 17.9 | 22.6 0.0 5.3 10.0 | 16.0
8.0 14.0 | 20.0 | 25.0 6.0 12.0 | 15.5 | 22.0 4.0 6.0 9.0 15.0
ﬂ%&ﬂ 9.0 15.0 | 20.0 | 25.0 7.2 12.0 | 17.0 | 22.0 5.0 6.0 10.0 | 16.0
(':'?;)% 8.0 15.0 | 20.0 | 25.0 7.4 12.4 | 16.8 | 21.6 5.0 6.0 9.0 15.0
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HHEHH
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= 9.0 14.0 | 19.0 | 24.0 8.0 12.0 | 17.0 | 20.5 5.0 8.0 15.0 | 20.0
9.0 14.0 | 19.0 | 24.0 7.0 11.9 | 16.3 | 20.5 4.7 9.0 14.7 | 19.7
9.0 17.0 | 20.0 | 24.0 5.2 11.5 | 15.5 | 20.7 5.0 11.0 | 16.0 | 20.0
2| 8.0 17.0 | 21.0 | 24.0 5.5 12.7 | 16.6 | 20.5 5.0 10.0 | 17.0 | 18.0
B 9.0 17.0 | 20.0 | 24.0 6.2 10.3 | 16.7 | 20.0 6.0 10.0 | 16.0 | 22.0
8.7 17.0 | 20.3 | 24.0 5.6 11.5 | 16.3 | 20.4 5.3 10.3 | 16.3 | 20.0
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) Total mass 105/kg
NP D a 0068]m
: motor torque \w a 257100 1. 0
b 1A 78719 L& 37000 1: 2
: : [ |2X}Eo|o| steering effort Z UsH 80
gmayol %f‘imﬁ:-E 9.80665/m / 52
O RO Bl E Z4E(E-2) 10/°
Hoz = SEA O/ A2 2
—‘?—5? F. ’I \‘ F, : Load of front tire 514.849|N
=" l' I | Friction Coefficient(y) 0.3
ol o \ ‘ ‘ The friction force at the front tire 154.45|N
= ‘ N— } steering effort 10.50|Nm
Er0|Of VeV SN ~ o/ motor torque 0.13|Nm
S EEERE 222|8"
""""" L ol b SOHYF S|HEE 6.98!rad/s
2H BF £ 0.92|/W
T8 31, TERE Fof 24

& Hoi® % HMRER

h 4

ROTATIONs CW SEE FROM LEAD END

MANUFACTUER MODEL BL4281
NUMBER OF POLES 8

PHASE TO PHASERESISTANCE | 0.55 OHMS
NOMINAL VOLTAGE 24 VIC

NO LOAD SPEED 5800£10% RPM
NO LOAD CURRENT 0.6 Amps Mox.
RATED TORQUE 0185 N-m
RATED SPEED 4000£10% RPM
OUTPUT POWER 775 W

BACK EMF CONSTANT 4.1 V/kRPM
TORQUE CONSTANT 0.04 N-m/A
INSULATION CLASS B

gl AN As

v
(=} o oL
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- Step12 =, &5, t2]l 7tz =2 XM= 0 ~20°7F 7| 20i& &2 +18, 21 ol
2 28 Boig. F82 HHIE MXM= 18, 0~20° #+F2/H +28 20~60°= 3%
ol&t2 4. ci2l= HetshAL grot ASmoll= 138, eheeh &oll X|X|=0] U
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A. Neck, Trunk and Leg Analysis
Step 1: Locate Neck Position

A ‘ o200 *4 { S 207+ +2
"\?‘ X
k

Neck Score

Step 1a: Adjust.. Posture
If neck is twisted; +1 Score

If neck is side bending: +1

Step 2: Locate Trunk Position

=
‘ ‘J Jr

Step 2a: Adjust...
If trunk is twisted: +1
If trunk is side bending: +1

Step 3: l_egs Adjust:

& of 3760

Y-

Step 4: Look-up Posture Score in Table A
Using values from steps 1-3 above,
Locate score in Table A

Step 5: Add Force/Load Score

Ifload < 11 Ibs. : +0

Ifload 11 to 22 Ibs. : +1

If load > 22 Ibs.: +2

Adjust: Tf shock or rapid build up of force: add +1  ggrce f Load Score

Step 6: Score A, Find Row in Table C
Add values from steps 4 & 5 to obtain Score A.
Find Row in Table C. Score A

2 ‘8 LB 4B e W

Trunk Scare

Posture Score A

Scoring

1 = Negligible Risk

2-3 = Low Risk. Change may be needed.

4-7 = Medium Risk. Further Investigate. Change Soon.
8-10 = High Risk. Investigate and Implement Change
11+ = Very High Risk. Implement Change

Trunk

Table A
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l Wrist 1
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- 2/ REBAZIZIZHoZ 0f
- =2 XM= 0~20° 2tofl
2ol +3%, 82 2lAte| =07

sfolstE R 423 o2 & 4Fo=2 HIIE AU,

NECK

TABLE A 1 2
LEGS 11283412341 ]|2]|3]|4
1 11283 |4|1]|2|3|4|3|3|5]|6
Trunk 2 2/ 3|4 |5|3|4|5|6|4|5]|6]7
Posture 3 2 4 5 6 4 5 6 7 5 6 7 8
Score 4 3|5|6|7|5|6|7|8|6|7]|8]9
5 4167|867 8|97 8|9]9

¥ 26. RABA Stepl1 Table
- Step20l| M= 2tE 1FE EHe =0

1519 2

outzz o2&, &2 5°Al0| 1822 A
ooz HEE JRtsto] & 48z HILEUS.

A
— A 2.
=3

=l = of &7t Hof &HF AlAH T 20~45° HelollM
ZZl0{of st22 2, ot Ee| XM= &8 Zj7t =0| A0 60~100° AlO|E
& 1

&&ol= wALet &Zo|7t

Lower Arm

TABLE B 1
Wrist 1 2 3 4 1 2 3 4
1 1 2 3 4 1 2 3 4
2 2 3 4 5 3 4 5 6
Upgigérm 3 > | 4 | 5| 6 | 4|5 | 6 | 7
4 3 5 6 7 5 6 7 8
5 4 6 7 8 6 7 8 9

* 27. RABA Step2 Table
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- Table A2} Table B2l M5 =Zol Table Col Z|st An 1x ZTZE =ZHeo

REBAGIIFR = & 6822 EYEUS.
TABLE C
TABLE A TABLE B Score
Score
1 2 3 4 5 6 7 8 9 10 11 12

1 1 1 1 2 3 3 4 5 6 7 7 7
2 1 2 2 3 4 4 5 6 6 7 7 8
3 2 3 3 3 4 5 6 7 7 8 8 8
4 3 4 4 4 5 6 7 8 8 9 9 9
5 4 4 4 5 6 7 8 8 9 9 9 9
6 6 6 6 7 8 8 9 9 10 10 10 10
7 7 7 8 9 9 9 10 10 11 11 11
8 9 10 10 10 10 10 11 11 11
9 9 9 9 10 10 10 11 11 11 12 12 12
10 10 10 10 11 11 11 11 12 12 12 12 12
11 11 11 11 11 12 12 12 12 12 12 12 12
12 12 12 12 12 12 12 12 12 12 12 12 12

* 28. RABA Step3 Table

7 FENHY: FEM SRS H R ST BRI H R,
o FEMER) - W FEHEAS W S S L kg

 BIMER) p-Ca-SovE w2

(o 1R, T 1A B A, 5 AT A v 2 [/ s)




n L2t SR EX| = otef OZ I 2Ol 7~15%2] AALZ0| Jt& 2ol Ex =0 U
oo OCISC2 = 2~7%2 BAIRE JIA
ha <0l 01<A<02 [ 02<A<03 | 03<A<05 [ 05<A<07 | 07<A<10 | 10<A<l1b >15
Size
% 13.81 2411 1143 19.09 941 8.28 540 843
% 0~2 2=17 7~15 15~30 30~60 60~100
Slope == = —
ha 124,246 435,378 918,656 5155 0 0
) class e ol RS T Loamy sand Fire sandy Sandy loam Loam Silt loam Silt clay loam | clay loam
Soil type sand sand loam
ha 3.132 17,720 9,628 59,192 302,126 661,354 238,662 58,701 40,089
) class High well Well Little well Little poor Poor High poor
Drainage ==
ha 77,086 1.279,440 126,909 0 0 0
29 =3 sUEX EM (&= s253535/K)
Road iy tractor 1961~1990 1971~2000 1981~2010
0a e £l
’ Friction Coefficient Rolling Resistance Coeffcient ;; ;? ig i'g
Dry asphalt/concrete 0.750 0.020 3.§ 2:9 2:9 2:8
Dry earth road 0.750 0.030 48 3 2.9 2.8
Gravel 0.600 0,020 53 26 26 25
] 23 23 2.2
Hard—packed snow 0.250 0,022 78 73 73 73
Wetasphalt 0.500 0.024 EE] 2.2 2.1 2.1
Wet earh road 0.600 0.040 EE] - L9 L9
Sand 0,600 0,200 102 2 2 7
2 2 118 24 23 2.2
lce 0.100 0.020 12% 2.4 2.3 2.3
E 30. Y E Eto|0 SAM(xa= : nttp://hpwizard.com) F =L ¥ WA STH(GerzAH)
n THDHE MY FXHSE sl ctEo &2 Z2HAXEE HMsIR .
w O QX EE FEOUEME(R), S7INME(R,), SEME(R), 7IE5ME(R )0l U2
of FHIE= XM Fdst= 7|E22 Efo|0{e] FEOMEANE (u)e= 0.322
Asg = AUS
R.=px W (kg)
poo TEOFEAS (0.3) A, w: Z%EF & T (Ko)
« ZYEo| & ZYS AR+ A BT + 1X PAHE B Bk ZE th2 110kg
O=Z AMel¥ S, SEHMES AHutst| el 2t SEHZE= G 15°2 H LS
o
| s )
R, W X sinf (kg)
0 SsEHUT
R, =p X C,;x SxXv*/2
A4 — P d
p i 37NEE (kg/m), C; @ 7| MEAH S (&) 5 HAHE HE(m,) v @ HE(m/s)
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RGI(W/g-Fm) X a (kg)
m : Be&kg), a 1 HEE(M/S), g BHIKEE (m/S?)
S dMHE ”._75. BRI '5:‘7| mf-Zoll FAle
n 3 AS J|Ete 2 FHRETJ HRSH W% A 2Z 1 OOWRZ A A Y oL), =X
o ateff, HAAtze| 2telf, Eto|ofe| 2{O2tEf, StE0[S0 wWE FAHSA H#Hst 9
Ctefst QIXIES EZ 510 SHHASFE %01 T3 2E ZHE MYsIUS.
= al e Hl 2
44 55 3 km/h | 2t &=, ¥4 #2728 &5
zZtf ol Azl 8 km | ZE{TH ALESt0] HX| = A<
AR S 65 kg
2= Y 20 kg
F .
e PSS 25 kg
o)z Z Z(olsh) 110 kg
HEZ[ AlO|= 10 in
HiE{2| &2 ™t 36 v
HiE{2| & 10 Ah
HiE{2| 7t & 90 % |AMZE ZH F30 AFESE = U= HE
_ 7| o] 1 JlolE mE AL Hg
B9 eciwnas | e | % |26 84 7u =7 as
HMoZ| 84 &8 95 % | ZE ™A F2olAM MY 28
HiE{2| A &3 [121.56| W | 522} F0f o|s7HE], HiEZ] 822 ALt
HfE{2| A .
M 2(DC) 3.375 A | HA5Eet =[] o] e, HiEEZ| 8F2E Albt
T FH 108.0 N AMNMH S5 Fd AdM 7143
wheel E3 13.7 | Nm | &7 FZI€I} v AO[=2 At
wheel 8™ %= 63 RPM | A4 HE2f 813 AO|=E A&
wheel M2 &= 90.0 W | ZEHEA EFR B2 HA ST Z AL
2E EF 13.7 Nm
2 4 £ 63 RPM | At AH A HE2f HEF| AO|=ZE AM
2 4 &4 90.0 W | 2EYEA EFJt 2 ¥4 S22 At
2 M4 Fa _ .
=7 741 | % |=E M7ES ezl ¥A Syoz Lk
28
E 31. 725 T ALt Table
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HE2 10-6.0-5.52| =Y AZZHE FE5IR2H, :F2 214 200mm, F2
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Tz =l
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Control panel

Chair

Steering motor

Sensor Module

In-wheel Motor Battery

8 59. 22K E) wHE SUF 22E

- 27 BYE o HB

HE AlMZoll ol REBAG tEH o= J|&E Z2E 2HEA 7 &

» Stepl1 22 =2| XM= 0~20° He Lol #IxIst22 18, 78 & §2[& +5H

=2 ZE2EZH | oXte| 0|7} Lot T2 KpAlof A B

oLt =& & = A22= 0~20° HLRM 2 JISSI2E 2H2Z SteplolA
=

ALt= A=

UPU

NECK
TABLE
1 2 3
A

LEGS 1123|4123 4] 1 2|1 3| 4

1 1123|412 |3|4|3|3|51]6¢86

Trunk 2 2|1 3| 4|5 |3|4|5|6|4|5]|6]|7

Posture 3 2 4 5 6 4 5 6 7 5 6 7 8

Score 4 s/ s5|e6|7|5/6|7/8/6|7 /809

5 4 | 6| 7|86 |7|8|9|7/[8]9]09

¥ 32. RABA Step1 Table

n Step20M= ZZ2E ZEHIECH 22 ZOj7) JIHAE S E 245t SER
20~45° HR|o|A T2 2Zlojof stE=2 2™, ofef e AP ZLio| X7t HotbX

AtM= 60~100° Ato] O|22 18, &F2 0~15°Al0| 1H 22 Al&H5tACE &EO|
= FARe &F0I7F A2 =2 HEHE JHUSt] & 2H2E HIIEUS.
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Lower Arm

TABLE B 1
Wrist 1 2 3 4 1 2 3 4
1 1 2 3 4 1 2 3 4
2 2 3 4 5 3 4 5 6
Upper Arm 3 > | 4 | 5 | 6| 4|5 |6 |7
Score
4 3 5 6 7 5 6 7 8
5 4 6 7 8 6 7 8 9
iF 33. RABA Step2 Table
» Stepl1Z} Step22| M2 Step32| TabledlM SEHETE &olsfj2Zznt & 28
2 I2E DU oM WMRHE 2Xoz 22AHAH Zak 2 g elXtof i
CEHEIF Bo| ol 22 &l & 5 UUS
TABL TABLE C
E A TABLE B Score
Score | 2 3 4 5 6 7 8 9 | 10 | 11 | 12
1 1 1 1 2 3 3 4 5 6 7 7 7
2 1 2 2 3 4 4 5 6 6 7 7 8
3 2 3 3 3 4 5 6 7 7 8 8 8
4 3 4 4 4 5 6 7 8 8 9 9 9
5 4 4 4 5 6 7 8 8 9 9 9 9
6 6 6 6 7 8 8 9 9 10 10 10 10
7 7 7 7 8 9 9 9 10 10 11 11 11
8 8 8 8 9 10 10 10 10 10 11 11 11
9 9 9 9 10 10 10 11 11 11 12 12 12
10 10 10 10 11 11 11 11 12 12 12 12 12
11 11 11 11 11 12 12 12 12 12 12 12 12
12 12 12 12 12 12 12 12 12 12 12 12 12

H* 34. RABA Step3 Table
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ABS plastic ABSplasto

motor(1.27 Kg) battery(3.6 ke)

Physical Properties for 1st_platform_assy_material
General Properties:

Materiak {]

Density: 1.197 g/cm?3

Mass: 51162 kg

Area: 3391675.059 mm~2

Wolume: 42725105.429 mm*3
**Center of Gravity:

X: -2.328 mm

¥ 146,000 mm

Z 413.481 mm

HE IE S

reducer(0.7 kg)
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150.3mm  149.7mm

640.5mm

CEICITL O

S {l sy e

383 mm

319.5mm

GlolE] 24 (

motor(1.27 kg) battery(3.6 kg)

100
439.0mm
47% —— <Si a3
393.0mm
4
4—9 0 - =
250mm
T = I O
a8 61, 1A EUES
- 12 SHE
=<
ERSS
Physical Properties for 1st_platform_assy_material
General Properties:
Material: {}
Density: 3.070 gfem™3
*Mass:  131.162 kg
Area: 3392275.059 mmA2
Volume: 42726105429 mm*3
*Center of Gravity:
X -2.128 mm
Y. 142.950 mm
7 555,288 mm
#E 7 21X
motorwheel
150.1mm 149.9mm
100
| 442.1mm
47% —
390.0mm
-l
x
o -

- 1x S Soll AtEho| Eset

% =0|& 390mm2Z 3mm

ABS plastic

neg o £

ABS plastic

76% 100
(80kg =7t 5t& =

A& AHA 7 div| FASA S

25¥ D, 7E ARE 76%E 20% SIIEIH S . (EH

A

)




Physical Properties for 1st_platform_assy_material
General Properties:

Material: {]

Density; 3.538 gfem*3

Mass: 151,162 kg

Area:  3392875.059 mm*2

Volume: 42727105.429 mm*3
**Center of Gravity:

-2.111 mm
¥ 164.192 mm
Z 455.027 mm
%

150.1mm 149.9mm

100
420.8mm
49% — =8¢
411.2 mm
-~
r4—@
0

- 1z S Fol| AtEhol &5t 2= 2l FAHZE FI1E

AtA| FAH the] FAS A2

= B2%E 6% SISV S(EAHEZ Fot5 =21 Oid|).

ad (20 kg)

ABS plastic

welght(80 kg)

motor(1.27 kg) ba“eu(s.e Kg)

reducer(0.7 kg)

ABS plastic

0
(

Y& =0/ 411.2mmE 21.2m

3 I-H

=4 dlolH &4(80+20kg F7t st =H)

g de o
SItetR A, Z

- X—axis Y-axis Z—axis
. 718H WA [mm?] | RASA =0l [mm] | FASA x| [%]
Platform (£ 3+%) 91,625 393.0 56
Platform
+ human(80kg) 91,625 390.0 76
Platform
+ human(80kg) 91,625 411.2 62
+ load(20kg)
¥ 35. 1xt EEF 35 7|+ 22 Table
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O 2z S EF 7|7oiM L HE

- 2% ZUFZ HAE 2ol 1xt EAHFS 3F YoM ZUE HIEHSZ FH HAE
Aasion] sl HEW(7IMH)el B0l of A1, PHBMEl Y5 Hol7t of W
onf, ZzF fIx7t v F7F Helel Aol o 77t ME2 ERFS dAR.

HAEE / FA [kgl 1R 2Kt A

Motor wheel 12.5 6.5 -6
Battery 3.6 55 +1.9
Motor 1.27 1.2 -0.07

Reducer 0.7 0.7 -
Total 18.07 13.9 -4.17
I 36. 1A 2xt SR E el FF 77 vl Table
- dAE 2% SR Fol| s L5 3% 7[FoliMdE A O ANE 15 SRS
siA Zzf ololefet vlWsto ZJHMALEE HE R
AL
ABS plastic
Physical Properties for 2nd_platform_assy_material
General Properties:
Material: {}
Density: 1,884 gfcm”™3
Mass:  38.232 kg
Area: 3467089.739 mm*2
Volume: 20292946.044 mm*3
“*Center of Gravity;
X 0.690 mm
s 107.648 mm
Z: 370436 mm
B HES
174.3mm 168.7mm
| : 812.1mm 634.9mm
\‘ 710.4mm
100 . i
i O]
32% — g A y
il I I,%g 367 mm
1_.‘, ( / —
0 —
‘ 370.4 mm 394.0mm

Lo (‘J 4;96 :LL'IiD

a8 64. 2xt 2 EFS FAHSA dolg 2M(Fsts =A)

- 2xF ERE2 133,753mm?2| 7|XHe| WA g JHX|0f RiH RAetE D2 E mf 27
S4le| Y& £0/= 232.6mm, ZF £ IE BRXHE2E afiME. 1x EHE0 H|s
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7M™ HM2 46%

2ol o Zi7telH

100 —

45% |

S7t, #FAE

General Properties:
Material: {}
Density: 5.826 gfem*3
Mass: 118.232 kg
Arsa: 3467689.739 mm*2

“*Center of Gravity:

X 1.576 mm
¥ 202.097 mm
Fid 550.388 mm

Volume: 20293946.044 mm*3

Physical Properties for 2nd_platform_assy_material

RS

170.4mm 169.6mm
s =

389.4mm

327.1mm

Physical Properties for 2nd_platform_assy_material
General Properties:

Material: {)

Density: 6.811 gfem*3

Mass: 138232 kg

Area: 3468289.739 mmA2
Volume: 20294946.044 mm*3

**Center of Gravity:

X 1.254 mm
: 199913 mm
£ 433.138 mm

load

welght(80 kg)

Al YE =Z0|& 40% A, Od2|1 7=9|

ABS plastic

motor(1.2 kg)
reducer(0.7 kg)

1052.7mm 454.9mm

weight(80 kg)
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‘ 550.4mm 214.0 mJl'n

AL battery(5.5kg)

motor(1.2 kg)
reducer(0.7 kg)



170.7mm 169.3mm

391.6 mm

45% —— == 5

LL_1__1
L]
|

a8 66. 2&t S Fe| FAISA HlolH 24(80+20kg F7t 5t& =)

i

— 2At EEiEo| AlZto| EE&otn &A= FO FAIE FOIE =HE D of ESHE
A FH ] FAHSAS Y&E =0|& 324.9mm, ZF x| = 57%=2 HAE. =
St =ZHMM 1A EZol| vl FAHASA Y& =0|= 21% ZA5I¥ 10 7Z59 {x=
5% Al O it AL
- ZiMoz BE ZHOAM HHMO| FIIZ SHEE AEY 2X EUES MLt
3= 7|7l ez ol HSE
X—-axis Y-axis Z—axis
= 718 M [mm?] | 2ASA =o| [mm] | FAEA x| [%]
1xt 2X} 1Rt 2X} 1xt 2xf
Platform(£35}&) 393.0 232.6 56 48
[e) .
e (-40%) (-8%)
91,625 133,753 327.1 72
Platform 390.0 76
+ human(80kg) (+46%) (-16%) (~4%)
Platform
324.9 57
+ human(80kg) 411.2 019 62 .
+ load(20kg) (—21%) (-5%)

¥ 37. 1A, 2x} ZEF 3% 7|+5H4 Z2 H|W Table
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A study on Autonomous Steering Platform for Upland finrow

Yongjim Cho™"'. Haeyong Yun'. Hyunggil Hong', Jangseok Oh', lmi chang Park’ Minsu Kang'
Kwanhyimg Park”. Kabho Seo™’, Sunduck Kim™ Youmgtae Lee™"
Korea Institute ol Robetics & Technology Convergence. "[!Iapt. of Mechanicel Engirsering, Pohang

University of Science end Technology.” Youngdong co.Ltd, “""Dapt. of Bic-ICT Enginsering,
Andorg Matioral University,
{Recarved 5 Decambar 2015 recarved o revised form 9 December 2015; zecepted 11 December 2015)

ABSTRACT

We studied a platform capable of aufonomous stemmz m 3 furow enviomment It wes developed to
aufonomonsly control stesms by recopmeming the fimvow uming 3 laser distance sensor, z 3-axs hlf sensor, and a
temperature sensor. As a3 result of the pefomonce evalusbion the mfonomous stesnine success @ie was
mezmred to be 99.17%, and 1t was poszble to climb up o 5 degrees oo the slope and the usaze fme was
about 40} hows and the meormmm speed was meamwed to be 6.7 kovhr

Eey Wonlz : Electne wvehicle for asmcubhmes d-% #5883, Platfem for Upland{==& &),
Aptonorous Steermg System{ <8 254 A 1)
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A Study on Improvement of Modular Agricultural Robot Platform
for Field Work

Dongwoo Kim . Hvimggil Hong , Yongjun Cho™ , Haeyong Yun'
Jangseok Oh". Minsu Gang‘, Huichang Park”. Kabho Seo™
korea Institute of Robotics & Technology Conwergence,  Dept. of Mechanical Engineering, Pohang

University of Science and Technology, *Hnept. of Bio-ICT Engineering, Andong National

University,

ABSTRACT

Our paper is infroduced an improved modular agricultoral platform to provide convenience to agricultural
workers. We have upgraded the design in three pars{438 pattern tire, electricify control part, and 4 wheel
steerinz  function) to improve the performance of this platform. As a result, this platform & enhanced the
performance and became lighter than the existing platform. To demonstrate the performance our proposed
platform, we conducted five types of expenments: climbing ansle, vanable width attitude confrol, speed, and
obstacle passing.

Key Wonds : Agrcultural Fobot Modular Farminhs Fobot, Eemote Confrol, Unmammed Intelligent Fobot Platform
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(sg* 58 58 =2 ME* collect*
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agricultur* farm* harvest*) AND (At2*
Ats* AOFE* X[5* auto* automatic*
smart* intelligent*) AND (=& steer*
AAA  AE|O{E*) AND (O|&* O|&* 28k =&+ 73 70 80 76 239
AKX Kp&* mov* transport* track*
deliver* vehicle* car* machine*) AND
(F&* &a* BE* ZEP AR00[* motor*
actuat*) AND (@AD>=19890101)
(5 58 s8* =2 ME* collect*
agricultur* farm* harvest*) AND (Al-&*
Xt&* AOFE* X|&* auto* automatic*
smart* intelligent*) AND (Z2&* steer*
AAB 2E[O Y FX|* =% device* implemnet* > 64 82 >3 | 188
assembly* structur*) AND (O|Z* O|&*
2k =& B AKX X+ mov* transport*

track* deliver* vehicle* car®* machine*)

- 111 -

27

538

444




o N
du

AAC

ABA

ABB

ABC

7|9l =2 A4

rot
H
me
re

e

4o
I

AND (@AD>=19890101)
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MITSUBISHI MAHINDRA AGRICULTURAL CO LTD [JP]
CNH INDUSTRIAL AMERICA, LLC [US]

DEERE & COMPANY [US]

KUBOTA CORPORATION [JP]

CLAAS TRACTOR S.A.S. [DE]

JIANGSU AGRICULTURAL CENTER [CN]

TS 2 AT A4 [KR]
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SOENT|T FADIA KR

NATIOMAL AGRICULTURE RESEARCH CENTER DP]
ERIDGESTONE CORPORATION [IP]

DENSO CORPORATION [JP]

YANMAR AGRICULT EQUIP CO LTD [JP]

ZA[A OPHIOFE [KR]

AGCO CORPORATION [US]

PRECISION PLANTING LLC [US]

LINYING COUNTY YING MACHINERY CO.LTD. [CN]
WO ALEEZ ZAISIA} [KR]

SEIREL IND CO.LTD [Us]
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3.3 4EE3F 9 Fo&d4

I2E5{E S22 7|[FE22 & [Iff, Mitsubishi Mahindra Agricultural Co, LTD.[JP] 7} 158712
12|, KUBOTA CORPORATION[JP]7} 397122 292 K}X|8t1 U2, ISEKI & Co. LTD[JP]
7t 2222 3 E AKX dEME 574 2tH MS 7|HELHFAT|E0] ESEH

=X oo OoF A
FEota s € = U

Hu no
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FLEHA TOP 10(¥2)
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MITSUBISHI MAHINDRA AGRICULTURAL CO LTD [IP]
KUBOTA CORPORATION [JP]

ISEKI & CO LTD [JP]

MNATIONAL AGRICULTURE RESEARCH CENTER [JP]
YANMAR AGRICULT EQUIF CD LTD [JP]

Bridgestone Corporation [JP]

Denso Corporation [JP]

Alsin Seild Co., Ltd. [JP]

SEIREI IND GO LTD [US]
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FURUKAWA ELECTRIC CO LTD
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OZESH =2 7|FE22 & 0, CNH Industrial America, LLC[US]7} 697122 12|, Deere
& Compnay[US]7f 397422 29|, CLASS Tractor SAS[DE]7t 127412 2 39| XtX|tF o, Of
TOME FE SHMA 2 0=, 8, L2 7|t 0|7 AR7|#HE0| ESHEYE T

ot AS.

FQE¥Q TOP 10(013)
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CLAAS Tractor 5.A.5. [DE]

us Secretary of Agriculture fUS]

AGCO Corporation [US]

Precision Planting LLC [US]

Ag Leader Technology [US]

Alsin Seild Co., Ltd. [JP]

Dawn Equipment Company [US]

Orchard Machinery Corporation [US]
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Mot mu X Ho

CNH Industrial America, LLC [US]

Deere 8 Company [US]

CLAAS Tractor 5.AS. [DE]

AGCO Corporation [US]

Alsin Seiki Co,, Ltd. [JF]

CARRARO S.pA. [IT]

Amazonen-Werke GmbH [DE]

Kuhn S.A, [FR]

MacDon Industries Ltd. [CA]

Precision Planting LLC [US]

|=o 2 g ff, oj=2f OfEH7LX|2 CNH Industrial America, LLC[US]Zt 36
Compnay[US]7t 31122 29|, CLASS Tractor SAAS[DE]7} 217122 3%
A=, =4, O|Fzlof, Z=&A F|LICH S CHEet 38 S 7HEl ERIeI=0|
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3.6 3539 FoEdd

FTESIY £S 7IFE22 ¥ M, Jiangsu Agricultural Center[CN]7} 317422 19|, Linying
County Ying Machinery Co. Ltd.[CN]7} 9122 2%, Nanjing University of Science and
Technology[CN], Shandong Wuzheng Group Co. LTD.[CN], South China Agricultural
University[CN], Wuxi Tongchun New Energy Technology co., LTD.[CN]7} E5& 7722 &&
39 & MRS, tiMAc 2 S=2 Ciet 8 g7|250] ERQe F& O|F= AL=
LEHS.

FZo=S0 TOP 10D

JIANGSU AGRICULTURAL CENTER [CN] 31
Linying County Ying Machinery Co. Ltd. [CN]
Nanjing University of Science and Technology [CN]
SHANDONG WUZHENG GROUP CO., LTD. [CM) -
SOUTH CHINA AGRICULTURAL UNIVERSITY [(N]
Wuxi Tongchun New Energy Technology Co., Ltd. [ON]
Huazhong Agrcultural University [CN] 6
Jilin Agricultural University [CN] f

SHANDONG EMBER Ih

MSTRUMENT CQ., LTD. [CN] 5

Tongling City Taizhou Industry & Trading Co., Ltd. [CN] ]
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A 58 71eAF IAYAB AT
5.1 71X IYAA+F (CRY)
MAEH=/E2/013/58/2)AEE2 7IEC2 & I, ESEE &2 47 7|2 ESFRE
SHAQl CR47}F 14.93% = LIEIL} StS SUFXIEIE o A|FOAM R&D 52 84l 7I&AIET
20 & 0H=20| g8 Aoz TEHE,
<E> D=8 AIEEAFAM=Z(CR4)
=#9l EHZS EoEFTE=(%) CRn(%) n
MITSUBISHI MAHINDRA AGRICULTURAL CO LTD [JP] 158 6.1 6.1 1
CNH Industrial America, LLC [US] 105 405 10.15 2
Deere & Company [US] 77 297 13.12 3
KUBOTA CORPORATION [JP] 47 1.8 14.93 4
CLAAS Tractor S.A.S. [DE] 33 1.27 16.2 5
JIANGSU AGRICULTURAL CENTER [CN] 31 1.19 17.39 6
53T 2Al3]|AL [KR] 27 1.04 18.43 7
Aisin Seiki Co., Ltd. [JP] 26 1 19.43 8
ISEKI & CO LTD [JP] 22 0.84 20.27 g
SUSMI|Y FAS|AL KR] 22 0.84 21.11 10
FA4 2590 100% 14.93%
9m)::: CR(Concentration Ratio) A ZEE A9 Z7] 7149 AFA/FE&S o3t 2022, CR1, CR2,
CR3, CR4 5o7 AT = CR12 ANAARE 19 7199 AFAAFE&S 43 CR2x= 199 299
ANFARFES T3 A, CR3= 1~399 A FEFES AT A
g8
0dll 7M7HEFE AFY 5HH F=Fo] S
1009 7M7te=E A1 =343 F£F0] =5
40 == 45 ~ 60Y ®W AELR 7€ LS A 7IE A AFEA FEHE FoHg

5.2. &=9] 7|eA® AUBBTE

o= AMEE 7R & Mf, EolEd &9 40 71gel EoidwrE
LiEtE. Sl 28 Algel =0t +&0| 2 A2z HHEH
Sl ZlsAgT e 2 o3F0| glg A= HEE.

SHA Ol CRAZE 19.92% 2

, o AEO|M R&D

StE2
=oc =



=gel =HAS So|ER2(%) CRn(%) n
s3 YT A2l AL [KR] 27 7.37 7.37 1
SUS M7 FASIAKR] 22 6.01 13.38 2
F M| AL ObMI O [KR] 15 4.09 17.47 3
Ao AWUEZ =AF|AL [KR] 9 245 19.92 4
(=TS HAE) KR] 7 1.91 21.83 5
KUBOTA CORPORATION [JP] 6 1.63 2346 6
FTMBIAL Ao A [KR] 5 1.36 24.82 7
SUSIAFH QI = A2EAE [KR] 4 1.09 25.91 8
oM =T [KR] 3 0.81 2672 g9
SUBAFHQ Y [KR] 2 0.54 27.26 10
A 366 100% 19.92%
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5.3. &9 ZleAZ IYBAT-E

L AHE 71522 & M, S22 &% 44 7|2l E5iERE A CRAZI 42.06%=
LIEHE. SHSntA 23 Algel S +F0| Cha =0t &9l S o3 AlE0| €& =4
= HEi2 TR0, o A[E0M RAD B5E S =2 7IsAlY TYAloE ol H
S2 Qolsjor T HO= HEHY
<H> 229 ANZXLBHZE(CR4)

=del =i SolERE(0%) CRn(%) n

MITSUBISHI MAHINDRA AGRICULTURAL CO LTD [JP] 158 28.16 28.16 1

KUBOTA CORPORATION [JP] 39 6.95 35.11 2

ISEKI & CO LTD [JP] 22 3.92 39.03 3

NATIONAL AGRICULTURE RESEARCH CENTER [JP] 17 3.03 42.06 4

YANMAR AGRICULT EQUIP CO LTD [JP] 15 2.67 44,73 5

Bridgestone Corporation [JP] 13 2.31 47.04 6

Denso Corporation [JP] g9 1.6 48.64 7

Aisin Seiki Co., Ltd. [JP] 8 142 50.06 8

SEIREI IND CO LTD [US] 8 142 51.48 9

FURUKAWA ELECTRIC CO LTD 7 1.24 52.72 10

4 561 100% 42.06%
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5.4. ¥1%9) 712A% AYAASE

=del

A 4704
0| e 2
2oz T

HAE(%)

Al CR47l 25.68%=

CRn(%)

o] Al R&D

StE2
=0 =

CNH Industrial America, LLC [US] 69 13.85 13,85 1
Deere & Company [US] 39 783 21.68 P
CLAAS Tractor 5.A.S. [DE] 12 24 24.08 3
US Secretary of Agriculture [US] 8 1.6 25.68 4
AGCO Corporation [US] & 1.2 26.88 5
Precision Planting LLC [US] & 1.2 28.08 6
Ag Leader Technology [US] = 1 29.08 7
Aisin Seiki Co., Ltd. [JP] 5 1 30.08 8
Dawn Equipment Company [US] 5 1 31.08 9
Orchard Machinery Corporation [US] 4 0.8 31.88 10
A 498 100% 25.68%
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5.5. #H9 7leAlH WPBRBTE

7H AEE 7IERE & I, SHE¥ 49 471 7o SHERE A2 CRAZI 37.48%=
LHEFE. SHE A 221 A|Fe] S +=F0] Y0t OR7HX| 2 Cha =0t &9 =2 2o <[l
AF0| €2 SAE= HElZz TEED, o AIF0M R&D &2 &dll wE2 7IeAd Y
Alol= ol2fet S8 ®/oldioF & Aoz TEHE.
<H> Rgo AEMAZM-Z(CRY)

=#el =AU EojET=(%) CRn(%) n

CNH Industrial America, LLC [US] 36 14.06 14.06 1

Deere & Company [US] 31 121 26.16 2

CLAAS Tractor S.A.S. [DE] 21 8.2 34.36 3

AGCO Corporation [US] 8 3.12 37.48 4

Aisin Seiki Co., Ltd. [JP] 8 312 40.6 5

CARRARO S.p.A. [IT] 4 1.56 4216 6

Amazonen-Werke GmbH [DE] 3 1.17 4333 7

Kuhn S.A. [FR] 3 1.17 44.5 &

MacDon Industries Ltd. [CA] 3 117 45,67 g

Precision Planting LLC [US] 3 1.17 46.84 10

A 256 100% 37.48%

- 136 -



5.5. 239 71&AF AYRAFFE

ST AZE 7IECeR o I, SEd 49 47 71¥el E5F
Ete. st 23 AlZe| Sy +&0| XA K2 A=
gss S 7IsAETY 2 o230l gle Aoz HEE

272l CRAZL 5.94%= Lt
chel, o AIFHOIM R&D

=39l =i So|EHRE(%) CRn(%) n

JIANGSU AGRICULTURAL CENTER [CN] 31 34 341 1

Linying County Ying Machinery Co.Ltd. [CN] 9 0.99 44 2

Manjing University of Science and Technology [CN] 7 0.77 517 3

SHANDOMNG WUZHENG GROUP CO., LTD. [CN] 7 077 5.94 4

SOUTH CHINA AGRICULTURAL UNIVERSITY [CN] 7 077 6.71 5

Wuxi Tongchun New Energy Technology Co., Ltd. [CN] 7 0.77 748 6

Huazhong Agricultural University [CN] 6 0.66 814 7

Jilin Agricultural University [CN] 6 0.66 8.8 8

SHANDOMNG EMBER INSTRUMENT CO., LTD. [CN] 6 0.66 9.46 9

Tongling City Taizhou Industry & Trading Co., Ltd. [CN] 6 0.66 10,12 10
A 209 100% 5.94%
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Ct. CNH Industrial, LLC [O]=]

<H> CNH Industrial At =7t £33 g
27} 2 (KR) 2AE2(P) O] =(US) E=(CN) T E(EP)
S5 0 0 22 2 11
SH/HMNS 0 0 15 6 7
A 0 0 37 8 18
CNH Industrial Ak= At=Ql 0|2 HRSI REI =0 E5gds TS0t US.
O|5t0jAf A= HIQ} ZH0| CNH Industrial AtS| ‘AFE&Zxet A|AHIO| HEEl o MHXIsty 3t
g 0| SUE0| &t ES5Z2 588 N0 HERE= Asx AILHH HJEA A=
o R LbEt,
<#> CNH Industrial Ate| Oig7|s 28 2 HMAZH 2/2E (114)
HYEE CAE
51 =
SRS g 23 & A ALEN
= ot
System and method for autonomous steering
1 us 15/400518 control of work vehicles(®l3 X}2Fo| x}8% 0l SE
E3 HOIS 93 AAHD Y
Automatic Steering With Selective Engagement Of
2 uUs 15/695734 Four-Wheel Steering =H
(@HE Zgol Memol B2 JIN XS XE)
TOWED IMPLEMENT WITH AUTO CENTER
3 | US 15/403389 STEERING Ef-
(RE A 2E[0{EE 7t HQIE =)
Towable agricultural implement having automatic
4 us 12/615830 steering system 5
(A5 ZEt AI2EE K= 58 71
Method for automatic headland turn correction of
5 US 13/005629 farm implement steered by implement steering ==
system
(5% +88 A% XI5 X% WY A2H)
6 Us 12/625238 Auto-steerable farming system ==
! (Auto- TR TH5H AEET) ==
Windrower autoguidance hydraulic steering
7 uUs 13/905528 interface s=
A5 2E[0fE AHHO|A 0| +27])
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Automatic steering system for an agricultural
8 us 13/860751 implement SE
(5% 71T Qg X5 ZEL AlAH)
Automatic steering system for an agricultural
9 us 12/328378 implement S5
(58 7I7S A XIS KEF AAH)
Automatic steering correction of an agricultural
harvester using integration of harvester header
row sensors and harvester auto guidance system =
US| TVR0SES | Cax e @ anst 487 HE £ 0C & 5=
A2H”ol S E M8oles &Y +2Ate| At ZEf
2%)
Method and apparatus for automatically steering
a vehicle in an agricultural field using a plurality
1 Us 09/776090 of fuzzy logic membership functions ==
(RISXoR 240 HA 2 Yy #+E
AEdts 59 ZOMAM XtEs =FsH7| ¢let
Y A
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US 15/400518

EHUHT US 15/400518 SE@MNH= US 10494789 B2
(EHLxh (2017.01.06) (S5/37M&Lxh (2019.12.03)
arojo| mx System and method for autonomous steering control of work vehicles
(H2 Aol At=XHel =2 MO E 2ot A" )
¢ CNH Industrial America LLC A EN SERX(E57171:2037.04.02)
g us JEER ABB_&¢g H|Of
Iz S E=3

An electronic control system for a work allows for
control of steering despite movement of an
implement that may support a load. Control may be
based on vehicle position, velocity, acceleration, center
of gravity, and heading. A control point is determined
despite movement of the load, and may be based
upon one or more of roll, yaw, and pitch of the
vehicle. The vehicle may be of the type that allows for
control only of wheel or track speed and rotational
direction. A desired center of gravity is maintained
while controlling an error between a desired vehicle
trajectory and a determined trajectory in a closed loop
manner.

100—

TRANSLATE A MOVEABLE
ARM_OF A WORK VEHICLE

|\—1()?
|\104
I¥ltlb

RECEIVE A FIRST SIGNAL INDICATIVE
OF FACTORS AFFECTING WHEEL POSITION

DETERMINE CONTROL POINT AND CENTER
OF GRAVITY OF THE WORK VEHICLE

INSTRUCT THE PATH OF THE WHEELS
TO GHANGE BASED ON FACTORS
AFFECTING THE CENTER OF GRAVITY
AND THE CONTROL POINT

MAINTAIN PATH OF WHEELS

112

FIG. 3

o

E: R

?.

)

g1 1]
1. A work vehicle, comprising:
a movable implement configured to move relative t

o a frame of the work vehicle to move a load;

a plurality of driven wheels or tracks, wherein the driven wheels or tracks are controllable only in
rotational speed and rotational direction to steer the work vehicle; a plurality of sensors configured

to output sensor data indicative of one or more p

roperties of the work vehicle; and a controller

comprising a memory and a processor, wherein the controller is configured to receive the sensor
data, to determine at least one characteristic of the load based on the sensor data, to determine
a position of a center of gravity of the work vehicle along an x-axis of the work vehicle based on

the at least one characteristic of the load, to dete
based on the position of the center of gravity along

rmine a predicted motion of the work vehicle
the x-axis and a slip factor, and to control the

rotational speed, the rotational direction, or a combination thereof, of the driven wheels or tracks
based on the predicted motion of the work vehicle such that a desired pathway of the work vehicle

is substantially maintained.

- & 5ol AExY MO E e AL ek Al
-HESY At SEE2 S5l T2 A HAl, S5, 7tS, Y MEH U HEYS 7x=
2E|0jY S XENOE + U= EMEE Gl MY HEEHE =Z8ot=s AS EF
o2 sts HOZ motg,
HEQA | - 2 MAZ7|g2 Aexd ALE HE odilztd =28 0|5 0| et o1,
= S5t AN SEJHOHE FEot=s dAet &7 MM HOIHE 7[=2 2E
o 3 £, W, oS MO fet HE2] 8 ZEHME BT do= Zolo)
o efz = MANCl ZlENMEAl HolZt BMOHA| $EF Rold L7t Antn T
Ch=l
[ = )
@ &¥93 US 13/005629
NS US 13/005629 SEEMH= US 9114822 B2
(EALX (2011.01.13) (SE/3MLxh (2015.08.25)
2yl 34 Method for automatic headland turn correction of farm implement steered by
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implement steering system

(Z3 AAY ER0| o2 598 77| XS HEHE

=0l CNH Industrial America LLC B X AEQ 7|Z+:2033.03.11)
==t us IR ABB_S3%! X 0]
7|l=99F o =4

| ALARM

DIEPLAY a6
S . . FLE ANGLE —'M
54 2y
A method f(?r dlsabllng‘the |mplemept s.teerlng system - 70
of a towed implement includes monitoring the axle of AR ™ TEENT
. ) , RING  L—-64
a steerable axle of the towed implement and | == FSEC kY e
.. . . . . _— LIRCUIT
therefrom, determining if the implement is making a ST ] ]
headland turn. The method further includes 594 ki
automatically centering the implement following a FRESSTRE | [ PRESORE |,
-4 SEMZOR SENSCR [
headland turn. % sierln (RETLRNI

FIG. 3

<k 3> =% N0 A|AH I

e 873

gd 1

1. A method for controlling movements of a farm implement that is coupled to a prime mover, the
farm implement having a frame and an implement steering system, the method comprising:
determining with a steering control unit if the frame is in a planting position and if the frame is
in the planting position, the steering control unit conducting the additional steps of: monitoring an
angle of a steerable axle of the farm implement relative to a path of travel of the prime mover;
enabling the implement steering system to center the farm implement relative to the path of travel
if the angle is within a first predetermined range having an upper limit and a lower limit and
outside of a second predetermined range having an upper limit and a lower limit, an absolute value
of the upper limit of the first predetermined range is greater than an absolute value of the upper
limit of the second predetermined range and an absolute value of the lower limit of the first
predetermined range is greater than an absolute value of the lower limit of the second
predetermined range; and disabling the implement steering system if the angle is outside the first
predetermined range; and determining with the steering control unit if the farm implement is in
transport and if the farm implement is in transport, the steering control unit conducting the
additional steps of monitoring an angle of a steerable axle of the farm implement relative to a path
of travel of the prime mover; determining if the angle of the steerable axle lies within a predefined
range; and enabling the implement steering system to center the farm implement relative to the
path of travel if the angle is within the predefined range such that the farm implement substantially
follows the path of travel of the prime mover and remains substantially centered relative to the
prime mover as the prime mover is making a headland turn.

- 2 8= AExY MOE AT A" 2ok A
-HESSY M7 SER2 55l T2 sYUE UK A5S ZLEYSI0 ASHo
E ZYHOE 2ot MEPY A2HMS HESt= AS ST2=2 ot A2 MofF,
Aso | = HH7|g2 AExg AL HE odisy =28 ol EMF0| et A g
O, = E3= 598 717]9 =F7Is A= HEE ZLHY = MHoFHE Sl
HE=gko| JototX| #MelE 7|8te2 489 #elo ZE=X HESE HEEY U
= 257de= Tty flenz 2 M7l M= 3 OiAHE Foit Ele 5
57h ot Aoz TEHE
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@ #9493 US 13/860751
NS US 13/860751 SEG@MH= US 8818652 B2
(EHLZh (2013.04.11) (SE/S3MLR (2014.08.26)
aroyo| oA Automatic steering system for an agricultural implement
(58 7ITE SIs A5 XEF Al2E)
=3¢ CNH Industrial America LLC & AEY SERSXI(ES717H:2028.05.02)
£t us NEER AAB_EEHE
Iz CHEE

An assembly for facilitating steering of an agricultural
implement linkable to a work vehicle is disclosed. The
assembly comprises at least a first ground-engaging
wheel to engage a ground surface below a frame of
the agricultural implement to support the frame above
the ground surface. The assembly further comprises a
positioning system for receiving a positioning signal
from a positioning source. The positioning system
determines a current position of the agricultural
implement from at least the positioning signal, and
the positioning system generates a control signal
derived from the current position of the agricultural
implement. The assembly further comprises a steering
cylinder connected to the first ground-engaging
wheel. The steering cylinder operatively connects to
the positioning system to steer the first
ground-engaging wheel based on the control signal.

e B3

-
[=]
g

Hag 1

1. A method of steering an agricultural implement, comprising the steps of: receiving a positioning
signal from a positioning source as the agricultural implement is motivated by a work vehicle;

determining a current position of an implement receiver located on the agricultural implement from
the positioning signal; determining and storing a previous coverage area from dimensions of the
agricultural implement and a previous path of the agricultural implement as determined by the
implement receiver located on the agricultural implement; determining a potential non-covered area
in response to the previous coverage area and a current implement travel path; and based on the
potential non-covered area, controlling actuation of a steering cylinder connected to at least a first
ground-engaging wheel based on the current position of the implement receiver to steer the first
ground-engaging wheel and adjust the current implement travel path so as to substantially

minimize a creation of a non-covered area.

- & 5ol AExY MO E e AL ek Al
-HSSY AL SER2 S5 T2 3 N HARE AEFYS AEHoR =Y
Sh7] f1et 59l A2”E HSst= AS EF2= o= A2=2 mopE,

HEQA | - = MH7|s2 Atexd ALHE HE oSy =28 ol S0 2t A g
= S 58 XN XU E HAZF 4510 AE0E TR0 S7[SHAIA
O|SZEZE ZEIY| flot =& ALHES T doz EHstl lenz = N7
=22 M= % OAE0 o7t H= S5{7F ot He =z TEHE.
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Automatic steering method for
agricultural machinery

Automatic steering device of
agricultural machine

Wheel motor driving device for
agricultural vehicle

Automatic steering device for
automatic driving of agricultural
machinery

Steering control device and method
of automatic harvester

Automatic steering system and
method for automatic harvester

COMBINE, HARVESTER, AND
AUTOMATIC STEERING SYSTEM

Integrative motor of beiDou
navigation satellite system
agricultural machinery automatic
riving system steering control

Winding-type dynamic and
automatic steering device applied to
agricultural rotary cultivator

~ Electric steering wheel for
agricultural machinery and automatic
driving method

Agricultural machine is based on
sprocket feed's automatic navigation
steering wheel structure

Agricultural machinery angle encoder
and electric steering wheel position
automatic calibration system and
method

Automatic driving control method
for agricultural machinery based on
electric steering wheel

Agricultural machine steering wheel
motor drive automatic driving device
and method

Agricultural machinery automatic

riving system steering control

parameter setting method and
system

Farm machine automatic steering
control method based on fuzzy PID
algorithm
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Shandong University
of Technology

Shandong University
of Technology

Shandong Ma Hong
agricultural Polytron
Technologies Inc

Jiuguan Xinnong
cheerful agriculture
machinery corp

Fengjiang Intelligent
Technology Co., Ltd.

Fengjiang Intelligent
Technology Co., Ltd.

Kubota Corp.

SHANGHAI ALLYNAV
NAVIGATION
TECHNOLOGY CO,
LTD.

ZHANG QIN

SHANDONG
AGRICULTURAL
UNIVERSITY

Yongkang power
Polytron
Technologies Inc

Shanghai Hua Ce
airmanship limited
company

Shanghai Hua Ce
airmanship limited
company

Nanjing Tianchen Li
Electronic
Technology Co. Ltd.

HARBIN AEROSPACE
STAR DATA
SYSTEMS
TECHNOLOGY CO,
LTD.

SHANDONG
COMPUTER SCIENCE
CENTER(NATIONAL
SUPER COMPUTING
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2016-10539235

2017-20319694

2017-10238462

2013-10639408

2016-10756337

2012-10578890
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Electric automatic steering system
for agricultural machinery

Hydraulic control valve bank of
automatic steering system of
agricultural machine

Automatic steering device for
agricultural machine steering wheel

Automatic conveyor device of a
steering system , transportation
platform and greenhouse agricultural
product

‘Manual and automatic navigation
integrated steering system of track
combine harvester

Test platform and test method for
carrying out automatic steering
control on hydraulic type agricultural
machine

Device for automatic refit of
steering wheel of agricultural
machinery based on clamping
synchronous pulley and method
thereof

Hydraulic agricultural machine
automatic steering control device
and control method

Agricultural vehicle automatic
steering control method based on
disturbance observation

Be used for two a steerin
of agriculture vehicle
manual-automatic

system

Automatic steering control system of
corn harvesting robot

Steering-wheel-typed agricultural
machinery automatic-driving steering
control device

Steering wheel type steering
actuating mechanism for automatic
driving of agricultural machinery

Automatic control of steering of
minitype agricultural machine

Towable agricultural implement
having automatic steering system
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SHANDONG
UNIVERSITY OF
TECHNOLOGY

Shanghai Hua Ce
airmanship limited

company

HUAZHONG
AGRICULTURAL
UNIVERSITY

NINGXIA
UNIVERSITY

NANJING RESEARCH

INSTITUTE FOR
AGRICULTURAL

MECHANIZATION

MINISTRY OF
AGRICULTURE

SHENYANG
INSTITUTE OF
AUTOMATION,

CHINESE ACADEMY

OF SCIENCES

SHANGHAI JIAO

TONG UNIVERSITY

SHENYANG
INSTITUTE OF
AUTOMATION,

CHINESE ACADEMY

OF SCIENCES
LIUZHOU YUIAN

TECHNOLOGY CO,

LTD.

HUAIAN COLLEGE
OF INFORMATION

TECHNOLOGY

LIU YANG

Shenyang Institute

of Automation,

Chinese Academy of

Sciences

Shenyang Institute

of Automation,

Chinese Academy of

Sciences

Chengdu Ruidingte

Science and

Technology Co., Ltd.

CNH Industrial
America LLC
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Method for automatic headland turn

correction of farm implement CNH Industrial
us 13/005623 steered by implement steering Canada, Ltd.
system
Automatic steering system for an CNH Industrial
us 13/860751 agricultural ?mplement Canada, Ltd.
Us 12/328378 Automatic steering system for an CNH Canada, Ltd.

agricultural implement

Automatic steering correction of an
agricultural harvester using
us 11/805366 integration of harvester header row CNH America LLC
sensors and harvester auto guidance
system

Aﬁtomatically ﬁdjusting shaker head
arvester with steering correction . .
us 10/145943 and improved shaEer head Ag-Right Enterprises

mounting
Automatically adjusting shaker head

harvester with steering correction . .
us 10/011639 and improved shaEer head AG-Right Enterprises

mounting
Method and apparatus for

automatically steering a vehicle in .
us 09/776030 an agricultural field using a plurality CNH America LLC

of fuzzy logic membership functions
Automatically adjusting shaker head

harvester with steering correction
us 097535360 and improved shager head )
mounting
UsS 09/076160 Automatic steering mechanism and Claas KGaA

method for harvesting machine

AtlJtomathc steerin | cg?vi%ecror Ian

electrically controllable hydraulic

us 08/612531 steering system, especially for an Claas KGaA
agricultural vehicle

Locating device for an automatic Claas
us 08/612568 steering system of an agricultural Kommanditgesellsch
vehicle aft Auf Aktien
UsS 06/837511 Method of automatically steering )

agricultural type vehicles
Switch mechanism for the automatic Firma Gebr. Claas

us 05/857642 steering system of an agricultural Maschinenfabrik
machine GmbH
US 05/629148 Sensor for automatic steering Masch;gﬁ?fabnk
system for row-crop harvester Aktiengesellschaft
Automatic steering system for . .
us 05/532859 row-crop harvester and sensor I\/Ia?:c;\;'nRerX%bnk
therefor
Automatic steering system for Maschinenfabrik
us 05/496743 standing-crop harvester Fahr AG
HYDRAULIC CONTROL VALVE .
ASSEMBLY OF AUTOMATIC Shanghai Huace
EP 2016-863408 Navigation
STEERING SYSTEM FOR Technoloay Ltd
AGRICULTURAL MACHINERY gy Hd.
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Automatically steered agricultural
vehicle

Method and system for automatic
steering of an agricultural vehicle

Agricultural working vehicle
automatic steering device

Agricultural working vehicle
automatic steering device

Harvesting machine with automatic
steering

Eg=d

CLAAS
Selbstfahrende
Erntemaschinen
GmbH

DEERE & COMPANY

DEERE & COMPANY

DEERE & COMPANY

CLAAS KGaA
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Automatic steering device for automatic
driving of agricultural machinery
(—RR A Bz B IR B s R E)
Integrative motor of beiDou navigation
satellite system agricultural machinery

Jiuguan Xinnong
cheerful agriculture
machinery corp

. L . Xu Ji Yang
automatic driving system steering control
([t SMRY B B Ry 2 H — K B)
CLAAS

Automatically steered agricultural vehicle

A2z 59 *E)

Selbstfahrende
Erntemaschinen
GmbH

Automatic steering system using signal

quality information
(Al= FE YEE AMEStes Ats ZEf

NES=)

DEERE & COMPANY

Harvesting machine with automatic steering
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The utility model relates to the technical field of agricultural machinery, and discloses an automatic
steering device for automatic driving of the agricultural machinery, which comprises a steering box
body, a support rod is fixedly connected to the bottom of the steering box body, a fixed bearing
is fixedly mounted in the steering box body, and a middle bearing rotating shaft is fixedly
connected to the inner wall of the fixed bearing. The utility model discloses an automatic steering
device for automatic driving of agricultural machinery. Four supporting rods are fixed to the bottom
of a steering box body; a chassis is fixedly mounted at the bottom of the supporting rod; the
steering box body is more stable; the two driving motors are controlled by the control device to
drive the reduction gearbox; the reduction gearbox reduces the torque and transmits the torque to
the connecting gear, so that the transmission gear is driven to rotate, the fixed gear rotates to
drive the middle bearing rotating shaft to rotate, the transmission efficiency is high, the middle
bearing rotating shaft drives the connecting rod to drive the steering rod to rotate, steering is
conducted, steering is stable, and use is convenient for users.
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1. a kind of autosteerer of automatic driving of agricultural machinery, including direction exchange box body
(1), it is characterised in that: the steeringThe bottom of cabinet (1) is fixedly connected with support rod (2),
and the bottom end of the support rod (2) is fixedly connected with installation chassis (3), institutelt states
and is fixedly installed at the top of direction exchange box body (1) control device (4), the inside of the
direction exchange box body (1) is fixedly installed with fixationBearing (5), the inner wall of the fixing bearing
(5) be fixedly connected in forward axis (6), it is described in forward the top of axis (6) and fixBe connected
with steering wheel (7), it is described in forward axis (6) outside and be located at direction exchange box
body (1) bottom be fixedly connected with fixed toothWheel (8), the inside of the direction exchange box body
(1) and the bottom for being located at fixing bearing (5) are fixedly installed with auxiliary bearing (10),
describedThe inner wall of auxiliary bearing (10) is fixedly connected with fixed column (20), and the bottom
end of the fixed column (20) is fixedly connected with transmission gear(9), the top of the fixed column (20)
is fixedly connected with connection gear (11), and the inside of the direction exchange box body (1) is fixedly
mountedThere is a reduction gearbox (12) engaged with connection gear (11), the inside of the direction
exchange box body (1) and is located at solid at the top of reduction gearbox (12)Dingan County is equipped
with drive motor (13), and the bottom of the direction exchange box body (1) is fixedly connected with
bottom shield (14), it is described in forward axis(6) bottom end is fixedly connected with ring flange (15)
through direction exchange box body (1) and bottom shield (14), the top of the ring flange (15)It is threaded
with fastening screw (16), the bottom of the ring flange (15) is fixedly connected with connecting rod (17), the
connecting rod(17) bottom is fixedly connected with turning-bar (19) by connecting bolt (18).
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The utility model discloses an integrative motor of beiDou navigation satellite system agricultural
machinery automatic driving system steering control, main by the motor upper end cover and the
sealing washer on being located it, motor rear end cap and shield, bearing and the bearing support
frame, electric motor rotor, motor stator, control panel, terminal outgoing lines, the wire hole apron
that are located its below constitute. Axle contracting draws together big bearing and little bearing,
little bearing outer ring is connected with motor upper end cover close -fitting, and little
bearinginner ring and electric motor rotor are connected, has the groove that sinks below the
motor upper end cover for place little bearing, electric motor rotor lower extreme and big bearing
inner ring link to each other, and bearing support frame inboard has the groove of sinking to link
to each other with the big bearing of bearing support frame lower extreme outside close -fitting.
The last below of electric motor rotor has four screw holes respectively. Press in the middle of
motor rear end cap and bearing support frame at the control panel edge. The utility model
discloses can install on theagricultural machinery of difference, save time is dismantled in the
installation, and assembly process easy maintenance, orientation disk automatic driving system are
mechanized, intelligent more.
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1. Beidou navigation agricultural machinery automated driving system course changing control motor
integrating, mainly by motor upper cover and disposed thereon closeSeal, back end cover for motor and the
dustproof cover being disposed below, bearing and bearing supporting frame, rotor, motor stator, controlPlate,
outlet terminal, outlet blind patch composition, it is characterized in that: the bearing includes big bearing and
small bearing ; Small outer race and electricityThe connection of machine upper end cover close-fitting, small
bearing inner ring are connect with rotor, have a lower deep gouge below motor upper cover, for puttingSet
small bearing ; Rotor lower end is connected with big bearing inner ring, has lower deep gouge and bearing
supporting frame lower end on the inside of bearing supporting frameClose-fitting is connected on the outside
of big bearing ; There are four threaded holes respectively for the rotor upper and lower ; The control panel
edge is pressed in motorAmong rear end cap and bearing supporting frame.
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Automatically steered agricultural vehicle
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Ein Landfahrzeug hat wenigstens eine erste lenkbare Achse (1, 2), einen Spursensor (6, 13; 10, 13)
zum Erfassen einer Abweichung zwischen einem von dem Fahrzeug zu verfolgenden Weg und
einem tatsachlich verfolgten Weg und eine automatischen Lenkeinrichtung (4), die eingerichtet ist,
im Falle einer von dem Spursensor (6, 10) erfassten Abweichung einen Einschlagwinkel (¢, W) der
lenkbaren Achse (1, 2) nachzufiihren, um die Abweichung zu verringern. Die Lenkeinrichtung (4)
verfligt Uber einen Eingang (5, 5') fir ein Signal, das fur die Neigung des von dem Fahrzeug
befahrenen Untergrundes quer zum verfolgten Weg reprasentativ ist, und ist eingerichtet, beim
Nachfihren des Einschlagwinkels (¢, P) die Neigung zu bertcksichtigen.
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A land vehicle comprising at least one first steerable axle (1, 2), a track sensor (6, 13; 10, 13) for detecting a
deviation between a path to be followed by the vehicle and a path which is actually being followed, and an
automatic steering device (4) adapted in the case of a deviation detected by the track sensor (6, 10) to adjust
a lock angle (¢, W) of the steerable axle (1, 2) to reduce the deviation, characterised in that the steering device
(4) has an input (5, 5" for a signal which is representative of the slope of the ground surface over which the
vehicle is travelling transversely to the path being followed, and the steering device (4) is adapted to take
account of the slope when adjusting the lock angle (¢, Y), and the vehicle has a second axle (2) steerable by
the steering device (4) and it has a slope sensor (9) which provides the signal which is representative of the
slope (9) of the ground surface over which the vehicle is travelling.
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Automatic steering system using signal quality information
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controller having a memory. The controller is
quality of the position signals. The controller

quality information and weights the position signals accordingly to calculate the position of the
vehicle and select the vehicle's target path. The target path is selected from several target paths
and is the best that corresponds to the position of the vehicle. The controller then generates a

also supplied signal quality information about the
evaluates the position signals based on the signal

steering signal that is communicated to a steering controller for steering the vehicle.
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1. A system for automatically steering a utility vehicle along an intended target path, the system
comprising: a first position sensor generating a first position signal indicating the position of the
utility vehicle at a point in time; a second position sensor generating a second position signal
indicating the position of the utility vehicle at a point in time; a controller in communication with
the first position sensor and the second position sensor for receiving the first position signal and
the second position signal, the controller having a memory in which is stored target path
information that includes information about the intended target path of the utility vehicle, one of
the first and second position signals includes signal quality information that is evaluated by the
controller in locating the utility vehicle along the intended target path, in response to the first and
second position signals, the signal quality information and the target path information the
controller generates a steering signal; a steering controller is in communication with the controller
for receiving the steering signal and steering the utility vehicle in response to the steering signal.
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Harvesting machine with automatic steering
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Automatic, steerable harvester The machine has a self-steering vehicle (1) carrying a cutter/reaper
mechanism (2) with a conventional location device (OV1) for detecting the edge of the crops,
especially the boundary (EK) between the cut and uncut crop. The position signal (OS1) generated
by the location device is processed by a regulator (3) and used for automatic steering by a
conventional arrangement. The edge of the crop is detected at least two distances (A1,A2) in front
of the cutting mechanism. The regulator processes at least two corresp. signals which are used for
the automatic steering.
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An automatically steerable harvester comprising a self-propelled vehicle (1) and a cutting/mowing
mechanism (2) carried thereby, which has a per se known position-finding device (OV1) for
scanning the crop material edge (EK), in particular the boundary between mown and unmown crop
material, wherein the crop material edge (EK) is scanned at at least two different distances (A1, A2)
in front of the cutting/mowing mechanism (2), and the position-finding signals (OS1) produced by
the position-finding device (OV1) are processed by a regulator (3) and serve by way of known
means for automatic steering, characterised in that the crop material edge (EK) is scanned at a far
distance (A1) from the position-finding device (OV1) on both sides in contact-less manner and at
a further near distance (A2) in the draw-in region of the cutting/mowing mechanism (2) by a
second position-finding device (OV2) and at least two position-finding signals (OS1, OS2) referring
to different scanning spacings (A1, A2) in front of the cutting/mowing mechanism (2) are processed
by the regulator (3) in accordance with a steering strategy and serve by way of known means for
automatic steering.
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The utility model provides a kind of steering, shipping platform and greenhouse agricultural
product automatic transportation mechanism, belong to agricultural mechanical equipment field,
including master arm, slave arm, linking arm and steering gear, master arm has power intake and
clutch end, clutch end is articulated with one end of linking arm, the other end of linking arm is
articulated with one end of slave arm, master arm is rotated around the first turning center
between power intake and clutch end, slave arm is driven around the second turning center
synchronous axial system on slave arm by linking arm, transmission mechanism includes driving
gear set and driving rack, the output end drive connection driving rack of driving gear set, driving
rack is articulated with power intake, driving rack linear reciprocating motion drives master arm
reciprocally swinging. The steering is flexible to operation in the course of the work, and steering
is flexible, operates steadily reliable, and structure simplifies, beneficial to installation and
processing and manufacturing.
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1. a kind of steering, it is characterised in that including master arm, slave arm, linking arm and
steering gear, the masterSwing arm has power intake and clutch end, and the clutch end is
articulated with one end of the linking arm, the connection The other end of arm is articulated with
one end of the slave arm, and the master arm is around defeated positioned at the power intake
and the powerThe first turning center gone out between end is rotated, and the slave arm is driven
around on the slave arm by the linking armSecond turning center synchronous axial system, the
transmission mechanism includes driving gear set and driving rack, the driving gear setThe output
end drive connection driving rack, the driving rack is articulated with the power intake, and the
driving rack is reciprocallLinear motion drives the master arm reciprocally swinging.
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Process and steering system for the automatic steering of an agricultural vehicle
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An automatic steering of an agricultural tractor on a surface of a field to be processed is accomplished by
equipping the tractor with a camera for taking a picture of a region of the field, which is in front of the
tractor, including the surface that is to be processed, generating a pixel data file from a picture signal of the
camera, generating texture information with respect to the texture of the surroundings of the pixels contained
in the data file, classifying the pixels of the pixel data file while considering the texture information, in order
to generate a binary information as to whether or not a particular pixel is to be associated with the surface
that is to be processed, generating a steering signal based on the results of the classification, and
repositioning the steering device of the harvesting machine according to the steering signal so that the
machine is steered automatically along the surface that is to be processed.
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1. A process for automatically steering an agricultural machine, equipped with a steering device, on
a surface of a field on which a cut swath of crop is lying that is to be processed, comprising the
following steps: a) taking a picture, with a picture taking camera, of an entire width of a region of
the field surface lying in front of the machine and including at least one cut swath of crop; b)
generating a pixel data file from a picture signal from the camera; ¢) generating texture information
with respect to the texture of the surroundings of the pixels of the pixel data file; d) classifying
pixels of the pixel data file under consideration of the texture information, in order to generate a
binary information, whether or not the particular pixels are to be assigned to the cut swath of crop
that is to be processed; e) generating a steering signal based on the results of the classifications,
and; f) repositioning the steering device of the agricultural machine according to the steering
signal, so that the machine is steered automatically along the cut swath of crop to be processed.
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Automatically adjusting shaker head harvester with steering correction and
improved shaker head mounting
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AA harvester incorporating at least one force balanced shaker vibratory brush as the harvesting apparatus uses
a sensing system connected to spring feelers to generate a signal responsive to the location, shape and

position of a tree.
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1. A method of positioning a shaker head of a harvester relative to a frame of the harvester, the
shaker head having a shaker brush frame, a rotatable feeler spring shaft, a feeler spring supported
on the rotatable feeler spring shaft, a linear measuring device associated with the rotatable shaft

for the feeler springs, a controller having signal receiving and signal generating systems, an

adjustable link carried between the shaker brush frame and the frame of the harvester; the method

comprising the acts of: moving a feeler spring; sensing movement of the feeler spring; generating

an input signal corresponding to the sensed movement of the feeler spring; receiving the signal at

the controller; generating a signal at the controller and sending the signal to the adjustable link.
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