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Forage harvesting 

Gerätekenner /Implement indicator (IM I} 
- Anmeldung (Gerätebezeichner)/Adress request 
- lcon 
- Alive 
- Grundporemeter /Basic parameters 

--~ 

·-1·­
__ j 

Fixierung 
an Gerät 

E'* 1 A · "t" f Attachment 11assung VOn CQUISI IOn 0 to Implement 
- AnbauzeitjMountlng time 
- Betriebszeit/Operatianal time 
- Leistung/Performance 

Bestellkombination 

Minimum tillage 

Transport 

Transportation 

· LBS fi{J;!M~1~Jt~fc "*i"""*T~~ L, 3 ~o V/~'1:fi~J'llt~~ ~ L '"Cf7lH6 ~:(1.0 J: 5 [cf~.O ~ .~, 
t>n.o. 

4. 1 fl=~Wäftl,giJ 

LBS 0)~~'1:fi "7 -'7 ~ ~ f'F~~rc-t-n-tn:W:Jii 0):; 3 ·f ::J / eo :2 ~ ~ :o~mtG ~ :n --ctr, .o. ;:.:n 
t::JO) ::J / e :2 ~~ :o~f'F~~~c!f.f1~ Ltc7"o -e Ä ::J /1::" :2~~ '1:&:> .o. mm;-e /-Jt:a:-11'" L --c -t-n-tn" 

7 -'7 ~ ~ f'F~~O)!Il\~7~~ :a:-~&~-r.o. 7 -'77- :2:c~~ f'i_g.;;t Gn.o, "*td'i~J! ~n.off1!J1WP:ttc 

~1~~-tt.O. Ltcil~--=>'"C LBS f'i, .!:: VJ t>ft"bli!ßE. ·lW~. ~11· ;;~Jif~,!::·O)f'FUJiifClfit*~tL'"Cv' 
.0. Lil~ Lf~il~ G, ;:.:(1 G O){lp~f'iJJlf'F~~:mtO) 9=''1:f'i:Y'~triHcm; L, 7"7 r) • /" o ~ • .J.± o ~7 

~ • 1-- v~70)J: ?t~ "Dumme(illiJ1fri-9.0$:$til~~l.r')" ~~ • f'F~:mtil~~~~:a:-d:l~'"Cl.r'-0. Ltcil~ 

--=>'"C::2js;:.W~7"o:/.:r:-'7 l--'1:f'i, LBS f'i~lbL'"Cv'-0 "f'FU-1/:/&-~~ (IMI)" O)fc~tlt~~n 

tc. 

;:.:(1 G f'i, rk.J$'1:~ Ä 7AO)fJJ;IW1~c!:: ~=MS"Jt~~Ä 7A{A?:~~"HI3:a:-5l~:tc-9{'FUüfJH!IJ1~0)fc~O) 
•t!lil3:a:-~--:> LBS-:/ 3 7' ::J / 1::" :2 ~~ '1:, BT~~iff~.&:a:-1:@1 .O·t!"HI3:a:-5ef1JT .0 

• {'F~~7~~ c!::{iJJIJ}Jl*Jii[C[31iJfC7"P -7'7A PJ~il3f~{lp~~~~ (:J.~j}~, "*fcf'i-{-O)JIOC?i3~t± 

[Cjöl.r ''"C) 

• LBS-Terminall:fC*:iF-9-0tc~O)/ -1 ::J / 
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• ~~ t''7-~WJI!XO)tc.66} ~iJ ~tffi1lO)~tJOC~,üf!tiJ~ F ~ L --c EllbS"Jf~~figT 01"F*~f~!f-f 

1~ L tc. i-t ~·~{:!: 0) rWJ v '} -=E- !J . 

IMI l:t7oo :1'7 AT0::.,!:: f~J: '? ~1T} 7'-17 ~11' L --c -t-n-t;(L0)1lp*~ ~ ·~f!f~X~T 0. -t-n G 

l'i1H~1~ ~;(L LBS ::c* :7 7' f~ill(;fj':JJl.l;!-~~~tr::_ ~ iJ~-c:''2: 0 0)---c:', L tc.iJLr:> "C /~ '/ ~/')7 ~ ~ :t~?T 

(wandernden Bus-Abschluss) ~&::,~ ~ Lftv '· !-- v~7JJ!1fi!f-c:'l:t LBS ~:JY110)~jli ::r ;t :7 7' ~fr L, 

/~7-0)i~if~}J!J~:tJ~PJfig~ ~ntl.t'fft Gftv' L, ~~0)=- ~ -c:'&:>0tJ~. ft±!.:t±~ 1--7:7 7' ,!::ft±!.:t±~O)f"F* 

~0) J: ? ft~~-c:' 'b, -t-tL-t:fLO)~rfr:~!ß{ll:-c:'1lt~f~mtE~ ~ nft ttnl'fft G ft v '. 

4.2 :1o-f!;:z7-90)§~qJl.#; 

~ot.A~~?"O)EiliJ~-~. ~s~~Jli'"90::.~-c:'~MM~O)~O)J--7:77'-c:''bfi?::.~ffi-c:''2: 

0. =.n G l:tTl320) ~ * <5'* ft!J&{ilil-c:' EI ß=J fCfiJJli ~n0. 

• FENDT t±~ Vario714 (~~tf:!}J 103 kW) f~*Jl.lj.~*:htc. DlN9684 tJil.:fttO) LBS 

• DEUTZ t±~ Agrostar6.31(~~t±!f7 88 kW) ~ IWlt±Agrostar 6.71 (f~~tf:!}J 121 kW) 0) DlN9684/1 ;f;J1. 

~O){~%::z * :7 7' 

• [!Jv' SCHLÜTER Super1250VL (~~tf:!}J 96 kW) ; UNIMOG U1200 (~~tf:!}J 66 kW) ; MB trac 

900(~~t±!f7 92 kW) 

.t;AJ::J:t, LBS ,!::1[~·~0)&:>0-:f~~. *kl:t!f-f1~LtdtJJD!J&ti:~!J&{iffiL"Cv'0. ~5f~::.t~ rY"T 

y :7 :r·~ 7' ~-O)f;:6fJO) 3 --=>O)~ft 0 ~o t 7- ii~ EI !E:J'\:~:>Cfi~ ~ ~ t f~t±!--cv '0. 

• v'0v'0ft IMI l:t, "Dumme (~-f-1~~n--cv'ftv') 1mt10C,!::fF*~" fUö1)0, ~·f~~Ä~n--c 

1t '0~t10C ·1t*~~i3tr 1--7:7 7' O)l!;~1~%~.::z.~~}E~O)~F~'~9-1 /)7~/~Jv, * kl:tlf§/fJ-1 / ?r 

~/~JVC~-'"90. 

· 77° !J 7~~ 3 /~ 7-7Ar*JO)~ 3 7··::r /1::0 :::r.. ~)7 l:t, 1-- 7:7 7' ~ 1t*~O)~~O)iJ!UIE1~~@iH~T 

0. 

Jmfm ~ nk't"A:"CO)Ji;ltl:t, 113Z-~ 7-7 A '=P ~~*Jl.l;!-~ *:htdffi EI O)!!'Ljjijj ID ~ t --=>!I'Ljjljj{f:ltil-H~ J: 

IJ 113Z. ~n0. ~t10Cf~!f-f1~ Ltc./~7} ~)7 O)IJ'ftJ\t±l L~, } ~iJ ~f~ J: '? *P1Ä ~ntc. EI !E:J:t~t10CO) !J 
-=c~ 1-- WWfO)t;: 66, Im-Ulr'§O)ft~:!Mf~~Im-,!:: 0)1f.j!f~;Q~~ilt ~n "Cit '0. 
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Technische Technical ~~~~~ $ f 
Versuche experiments ~ u I 

··············· ········ ····························································· a) mobil 

.. Be:;l::ng .. ~:;~:'Y ____ ~--~--~-~7 
Ernte Harvesting ~ ~ $ f 
~~ . ;~;, ;;::.,···· r~:~··· .. ·y~·········· 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · b) stationär 

. ~7; :~~i~:~';'". ~ .~ ... ··~ ... ~~L·· .. . ... . jm"""'"" 
Service Service ~ b'gJ ~ c) mobiles 

''"'''~ "':"·'· Hl ~ ~ l ~~~;;;;~~;;~~!~: 
4. 3 §lfl~ogA.O)~ffl 

Leitstation 
(Maschinen steuerung, 
Flottenman agement) 

Con trol station 
(Implement contral, 
fleet mQnQgement) 

Betriebsleitung 
Farm management 

Teilprojekte in IKB 
Subprojects 

TP 1 ~!rn~~~ten 
TP 2 Betriebsdaten 

Process data 
TP 3 Wachstum Pflanze 

Growth plan\ 
TP 4 Nährstoffe/Wasser 

Nu\rienls/water 
TP 5 Wachstum Bestand 

Growth field 
TP 6 Datenbank 

Dato base 
TP 7 Kosten/Leistungen 

Costs/benefits 
Kommunikationssysteme 
Communicotion systems 

http:/ /ikb.weihens\ephan.de 

~IJJNU ~ -~~AE:NUr~,O)Tr-:::-c0)7'~?' :::1 ~ .::.?-~v 3 /l'ir y7o}J~ F, * t::.l'i PCMCIA }J~ 

F"C'1-J;bt1{5- ~{@:ti)($ (GSM) ~~ J: {5 :::1 ~ .::r...::.?-~v 3 /l'i, J: ~ r'JUJlU~ nt::.~:J!!!V .A 'TA~ t§ 
* 0 -c, 2::.;(17,p G l±!ffl.T {5. -r·~ ?' I*J~I'i DIN9684/5 ~~ J: ~JE~~ :(1 -cv '{5. -r·~ ?'V/?' y 7 .A 

l'i 2::. O)~iJ, .&ffl -r·~ ?'%:~V/?' y 7 .A ADIS ~~ J: {5 IS011787 f~1Jt 0 -cv '{5. 

1ilf~7° o:; .::c. 7 "O)_m,~O)--'"_)f'i, J::,~ ~ ft {5 -r·~ ?' r-:::~ .A O)JE~ ~~irr~§ t~ ~ L- -cv '{5. =- 0) 

W!:U~!H'i, 7°P :./ .::c. 7 "~:St.l=! L- -cv \{51ilf~1'r~-c~~ J: {5 ~IRJ{t~"C'M~~~tt, :±ftJHEff~Bi'l'i:St.I=!AA!: 

~6il~:f'.l=!0-cv'g. ~~O)Fp~~l'if'XO)J!H~ : 

4. 4 J:!:lrfii,P.l(;J!: 

ffl..®:!lf"C'I'i-ttL.:CtL!~:St.l=!~ nt::. V .A 7 Ail~Mk ~~ffii!J L- -cv \{5. 
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·l&:IJllfE:I!t1iJf~Ui 1995 :'r:Fir>G~~-~-c;JU::!PJ;f_;j.Jtl ~ ?-=t:-t:z ::z V~-=FiMt""Cv'0. j'i!ij;;fO)![)l]i-c'IJ: 

M ~ IRJ t:-~mfc[)til:~ntc t /-lf-c'4"13 * -c'O):!mF"',~~ ;t tc~tif!Uil'>~~ ~ntc. ::.:n G I:I~IJ:-:'r:F~ 

~;tl.[)l:J:O)~/EL-tcr'i'!Jl&~ilq~Gntc. 

· 1995 :'r:p;O> G LBS 7°P ~ !1-17°~~~ l--c~~-~-c' Jmmifl~~*:OO!~E.iJ~ 7 :A !1 ~*.if-0) 77° !J l:r 

~v 3 /r~lc J:: ~ ~:00! ~ntc. !f.'f1~ L-td!lilftil~ LBS tU!g ~ ~~0) Bus ~filf-c~:OO!~ntc. 

· ::. O)F"', f:::_~Wf~J*~~{ilß lttc m!I&JmJlpO) ~ 7:7 !1 il~ LBS tJH! (~'fflg{±~) ~t.fritT 0. ::. 0) ~ 7 

:7 !1 t,r~~L- ""Crtr!l& LBS !J~ :3: T Jv-c', 7ot:zt :Ar·~!J 0) §JJJJ&~~!R};f_;j.Jtj ~ ?-=t:- a ::z VIC--:>It' 

-c Jmm~~ ~ n0 fro~i*~O)ii*~~~iJtfrf~btLtc. 

• 7°Pt 7-7-~!JJ&~ffllc!E•~ntc IMI's Ii, 25fi~O)JU~0 7°P ~ !1-17oiJ~~fro~n ""Cit'0. ~ 

1*17 :A H±!f,'f~f~ "LBS ~Jt{ilß" 0)---:> ~ f~ 0. li~7 :A H'i~I*J7 :A Ht*O)Fp,~~~ 1t 'r·~ !l{:li 

*iJ~ tiHI~0::. ~ ~i?f~ L- tc. IMI 0) f.ti?if~f*:AI'i, 1iJfJ'E7°P ~ .::c :7 ~ 0) r:p -c'~~-c' ;b ~ , 0 ~ --:>OJ 

§ a91~ L-td~J!I!7ot:z ~.::c :7 ~ -c'l'i~'~.l;J.J:.Ic{~fiJJT 0~~f*:Ail~-T Je.~t10. -t::. -c'l±*fc~{$:OJ 

-r·~!J~~a ~-;; :7 il~~A ~n~~~tnl'if~ G '~"'· IMI's -c1±~~*~ 1t '~OJj!ljC\f~O)fc6bOJ:IOC:fJJOJ 

{f:~iJ~~~~flfO) t ~ -c~:OO! ~ntc. 

· 1999 :'r:FiJ• G ~Jj]O)~tllfi!HI~;fjlf~ t--:> LBS ~Jtlrlfi~il~ ~ ?-=t:- a ::z Vrlflffllc~_A ~n ""Cit '0. 

::.n~fflv'""Cm2 ibtc~ 7, 1 o, 1 2i*-c!RJ:f4ffl ~?-=Ea:::zVOJfiUm~~i'lflil~~:OO!~n0. 

• ~~-~I*J'ff~O);f,-;; ~ r;~YI'i~I*J;;f-;; ~ r;~y ~ OJ~~il~-SJJM~n ""Cv'0. ::.0)-r·~!Jr<~:AOJ 

[Jt~~4-•0J•~•~-c<b0. ~~0)~~!1~~~1~0)~-~~!J~-;;v~-c~m~n0::.~ 

ICf~IS 5. 

• 2 0 0 0 :'r:pjjtO){Ip~t\Gtit-c'IJ:, *fii:fJJIC~*t /-lfiJ'>·~1J~I&1~0)fc6biCf*:A~n0. J:;t~~tif!U~ 

fr L- ""C{ll:ül[IC!f,'f{~ L- k~~il~ff;b;(L, -t-OJ1f!lilft1iJfJ'EIC;}Oit 0 if!U!EilliH'~iJ~?)-;tff ~ n 0. 

5. ißt> '-J r:: 

3 ~o-;; /~0):1:,~~flfr-c'IJ:, yf~lt '!l~~M ~ ~ms"Jic, *tclf.fF"',S"Jic-Tif!U ~ntc~*:OO!~E.:I:-c' 

t 0 -c r'i'll 1t 'l&:l::{r1~0::. ~ iJ'>ti:BIE 0. -t-n~ ltlc)fi!J!{@Jf!r~ PF -c'O),j:J~H~s"Jf~~~iJi!:-=F~-c' <b 0 Y"-;; 7°""­

~ :Ar~I±~~~T 0 -c<b 0 5. !1 7 Jv!l-1 A 77° !1 ~:r~v 3 /~~ffiO):OO!.ffl-c t /FJ®~ -c<b 0. fi!ii-=Fr~il· 

G:!m1~ ~ntc*JI.~-ttO) r:p IC~ < OJ~~r~il~l'fi:ET 0. L- feil~ 0 -c, .g.mi.g-c~,~ ~ ~t10 J!V~ 0 ~ ~ 

n~~O) ~ 7 :7 !1 ~ 1t*~~c~--5v '""C, !'XOJFp,MiJ~~~iJi!: ~ntlrit~ G f~v '· 
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• ~;J:~Mf-ftl..J::Jllß;ffl!G • f'F~~f;:~v'-crJIJ§::z :3: ;:~..:::-Q-~vs ~:a-ftL, r.um ·12t00i~itf;:!F-'f1~L 
~::z~~~-~~~~. ~~-c~fiUm~;J:~(W)~~~M•:a-~-~~~~ 

• {'FßX:V ~ 7A~fiUijl~;J:!!!~~{fti'iffßE~x ::z / :3: ~{1'-J ~ x ::z o :?~{f-J~f1iffi~t::~. 7JLJI'H51!Jtll:~ .:~:diE~ 

~i*tLt::. ~;J:~-T'~ ~ ~~ ~ ~:f#~ 

~t !l 
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flt-9-fCrftiP--::>t::.. ~ ~f;:~ L "(~~j~g:a-~~~-

Auernhammer, H.: Informationssystem Kleinräumige Bestandesfuhrung Dürnast. Landtechnik 54 (1999), Nr. 4, 

S. 214-215 

Auernhammer, H.: Precision Farming- Lexikon In: Online-Lexikon. Frankfurt: DLG 1999, S. 44-59 

Auernhammer, H.: Precision farming: European concepts and trends. Proceedings ofthe IFA Agro-Economics 

Committee Conference "Plant Nutrition in 2000", Tours 1997 

Auernhammer, H., Demmel, M., Spangler, A., Trukenbrod, R.: Automatie process data acquisition with GPS 

and LBS. Abstracts of AgEng Warwiek 2000:Agricultural Engineering into the Third Millenium. Silsoe: Silsoe 

Research Institute 2000, Part l, pp 267-268 

Auernhammer, H., Demmel, M., Ostermeier, R., Weigel, R.: Bus Configuration and Bus Load in a Tractor 

Fertilizer Spreader System (LBS by DIN 9684). AgEng'96 Madrid, 23./26.9.1996, Paper-No. 96A-100 

11 



~~:Jfl~:B-11 5. 8. 2 0 0 0 
Sapporo2000/ Au-fig 

Auernhammer, H., Demmel, M., Rottmeier, J., Muhr, T.: Future Developments for Fertilizing in Germany. 

ASAE: Summer Meeting Albuquerque, St. Joseph 1991, Paper-No. 911040 

Auernhammer, H., Frisch, J. (Hrsg.): Landwirtschaftliches BUS-System LBS (Mobile Agricultural 

BUS-System - LBS). Münster-Hiltrup: KTBL-Schriftenvertrieb im Landwirtschaftsverlag GmbH 1993, 

Arbeitspapier 196 (ISBN 3-7843-1841-X, 199 S.) 

Auemhammer, H., Muhr, T.: GPS in a Basic Rule for Environment Protection in Agriculture. Proceeding of 

the 1991 Symposium "Automated Agriculture in the 21st Century", St. Joseph (USA) 1991, p. 494-502 

Auernhammer, H., Schneller, J.K.: Precision Agriculture. In: CIGR-Handbook of Agricultural Engineering. 

Vol. 111: Plant Production Engineering. St. Joseph: ASAE 1999, pp. 598-616 

Auernhammer, H., Demmel, M., Maidl, F.X., Schmidhalter, U., Schneider, T., Wagner, P.: An on-farm 

communication system for precision farming with nitrogen real-time application. ASAE St. Joseph 1999, 

Paper No. 99 11 50 

Hammen, C., Ehlert, D.: Online-Ertragsmessung in Kleegras mit dem Pendelum Meter. Landtechnik 54 (1999), 

S. 156+163 

DIN: Schnittstellen zur Signalübertragung-

Teil1: Punkt-zu-Punkt-Verbindung (DIN 9684-1; 1997-02) 

Teil2: Serieller Daten-BUS (DIN 9684-2; 1998-01) 

Teil3: Systemfunktionen, Identifier (DIN 9684-3; 1997-07) 

Teil4: Benutzerstation (DIN 9684-4; 1998-12) 

Teil5: Datenübertragung zum Management-Informations-System, Auftragsbearbeitung (DIN 9684-5; 

1999-05) Berlin: Beuth Verlag 

ISO: Agricultural tractors and machinery - Tractor-mounted sensor interface - Specifications. Geneve 1995, 

ISO 11786 

ISO: Machinery for agriculture and forestry- Data interchange between management computer and process 

computers- Data interchange syntax Geneve 1995, ISO 11787 

Linseisen, H., Spangler, A., Hank, K., Wagner, P., Steinmayr, T., Demmel, M., Auernhammer, H., Manakos, I., 

Schneider, T., Liebler, J.: Daten, Datenströme und Software in einem Informationssystem zur 

teilflächenspezifischen Pflanzenproduktion. Zeitschrift für Agrarinformatik 8 (2000), H. 2, S. 36-43 

Reusch, S.: Entwicklung eines reflektionsoptischen Sensors zur Erfassung der Stickstoffversorgung 

12 



-;!f~tEJ.~?i/1 5. 8. 2 0 0 0 
Sapporo2000/ Au-fig 

landwirtschaftlicher Kulturpflanzen. Dissertation Kiel: Institut für Landwirtschaftliche Verfahrenstechnik 1997, 

MEG-Schrift 303 

Steinmayr, T. Auernhammer, H., Demmel, M.: Genauigkeitsanalysen zum Einsatz von DGPS bei Feldarbeiten. 

Landtechnik 54 (1999), Nr. 4, S. 212-213 

Website: http:/ /ikb. weihenstephan.de 

~~~ä C;;K%? ? ? ) 

**~~~~4~±-~*~~00~ 

13 


