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BERLFHERTEERIA

1. HAREER

AR mEERKA KR L EWH K £ (Leibniz—Zentrum fir Agrarlandschafts
forschung, ZALF) 72 1& E #t 7t 5§ €] %7 % % Z 7 %« (Expertenkommission Forschung und
Innovation, EFD) MIXHFTREK. AHTRET RLFEZHEFE, UREERL A
MBFUFERBEARNEE, 2R, EXAFRT, FREANH#ZT BT A TEERY
M F B A, ANHEERARHETT K. ITERELE RS H =D LB R +AFEA,
AERTHERENELR S, ETRHAEHAHEAR, K38 201 AELEA (F2023 4
3 A) o WA, HAIEMREEERNRLIREZ AT T HA, IREFRAETHERTE
MR RBART T ALEE, MESKL, BUE., T, #HRAREL LS A XHHAT
TERXME, FEATT XMERITE. EER L, B E T H—STHMAEEN, UR
MRFEFARAEERDLTHERFUNES MNLRET EAERNERNREZERER.
MMARLEREH, BYFERRKEATS, EHFERGITEFE ZHEAHFEERAR
FEI A HE K.

2. FARR I 1% 2] iy Pk Bk

o AEHHHEERKWADERHRUMEE R
o R¥FFE

o HFHTHEM

o ENRMEAEAM

o HRHELKIR

o HKWAEFMT I EA

o BLT TR

o U KHHFEEF K

3. t R Ak

UTHRFEITTHEFUBERYERETHESERETFEATRES, KRBT E
WEAETA, ANOEK., AWML TE., 8RS58 o S P8k BT ok i A & 4t A2
o] R AR, Ak, AARETHEATIEE (W) #HAT. XIFHRT 2022 F 11 AE 2023
£ 8 AHANEHAT,
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THEE I BRIEERY FHERHER CUBER D
THa 11 RAEE I ERRER L T R A (XSG 7 11D
Tiea 111 A 2R A B9 A1 FT M BT AR At A R R

WA B A e iR (FEEE, TRME. XEg® (I+1D)
Tiea 1V WA A K K P BT 8RR R Y A SE SR

*l: ZHEHTIEEH

4. 1% B R o B3R5 ] A

EEERANRLHTFERT EERH, RIVEEEREAKR (GHO) HEMEEREZ —
(& 8.3%) , BERKWVAF XT EMTEHFREFEA, FlowlTARETRMENSHERD,
AR ePrk, BERAIEE (ReEABREMERLAL) . (EHWEH) URKERT
HEAR IR A 24 & B 4E 4 EIRR I, ACE R BT 3 LUR D X & B v

4.1 RO SARHE M BE X IR E W SE R

Kolb 5 EERESA (GHG) HA L EWI 8%, FERALEHE. REEAMETHL,
EHEFRE (CHy) F—AM A (N20) WEERIER., 2021 4, EE 65% CHHEHA T7%89
N2O Heffok B Rk, 1% 30 8, RVEEAKHERE THET 20.65% FERAEHFTHER
DA EERE T, AT, B TENBAEFSFTHELESFRALEREH M, 2000 £/
PHAHE AL E Y A A,

REHFRAAENTHEFELESRRRN. EERMUURISARBENTADH. BER

SRV, SUHI R W He A BB I A G LI # ] e foE s £ ) BHg, XL Es DEH
mEHKE. KVHHWETERBROEMELRR, £FEENMLERE. HEFREET AR
BANBIHE, HPL2FEER A XBEE. H1990 FL0k, HHERDT 19.2%, EERE
RUBHERS GRS ERE T, A, AFRGEWBREFEANALEREH M
HAOoMBET X —THES, 82, REEEERIRVEFAGERTERET HE, E0E
e dk bk, 457122 E GG fg kR b g s HE T E

i)

A

4.2 RV RIT R R AX FFE W 5 E W

1961 £ % 2020 FEERY # A (A, #FH) WEHEER T 1990 FALERERE
T, TEAETEES - EHHFAMNEEEZ RO URAREA TR ERE (EHh =2t
TR ERE) o RE Wk, 2020/2021 FEELRWVAERA T 190 7R (A 126.5 7 4,
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#19.2 o, 4744.6 7o) , MAEME—AERAE. b, 2019 4 3 A E 2020 F 2 A
HiE, EEREMERERHAT 2.09 CHEER. REPHEAELERETHEAS, EATH
FAMAAFEE R AT, FHRAARENFEELNALFEMELERHE. 1990 £F
2019 4, BRERESN, A ENAHEEZFE M, AXEH, RELARAHEE (U kg
N/ha §84r) 2 TH#%, EAREMEMRALET, AHMEDEH M, 2020/2021 4, &
E R F ey @ A\ & A 76 kg N/ha, 17 T B X 7 #4802 R ZH 70 kg N/ha B AFE.
BT S, REEEARVIEHNERTEREGHE, EALREAMIRLTHELBHEA
P

4. 3 RNV =4 B R E N IR H R0

EEHRY, BHEEHY, SAAGFHE (P) FLEASEE, FRETHEMIESH
RWEE RN, KA TAIEAS N OFEHEANNTEYRET FME, EEETERENF L
BEAFHATRE, BEl, BE 67. 3% T AEAFRIWRE, M 32 T%hH9H T AEMAF R
T, XEHRBEEFA (VD) TH. 2020 FHHEREREEE, TE20FF, FARAHEAF
WIBE VT G BT D, 2019 F 43%89 O AR E R T BEARE. 4, EEEAT - LHBRMNE
TRHEBIRE LAY, $ENEAT2RREER N, ARUHEMESAE, REXEEY.
RERET HE, BOBATMARE - RBIAFHEK.

4. 4 RATFREEAXN BN E T

EE, RANHEMEAXRMNEEREEEE. 2021 4, BERKLHEEN 28,9457
BEMR, EFHRER S 50.6%. RERGEEATREN, EEIa#ENABLESRS,
FHEMEHERL, EERTAKELRRASRHIN. HAARH, RATRELEFKHAKYT,
T HMEHTAFAGK, EEHNER/RFR, RAFRECDHYMHERLRE S, FHEEM
PR S MR B8 D o K B A G B Z P B M L RG AN AR, HEFHRE, BFR
REBT. REFAERDRKAER A EAR RS, BERAGTRPETIZEIFEFR A,

4.5 EERWVAEY ZHIMEER

EREMEHEMRY EREHETRY LENGRTEFNERER, XFEAFRE
#l, BRMAERRETFESRAGRS . AT, 2REWSHETETR, EZELTAMS, K
WEAUZERERERZ —. TX30F, BEARARFROEREMERD T 5%, FHERA
MEAYTHRECLLE TR, IARWEMENER LT EPH. W, KEEFEEY
MHELERS, LEREREY. AN ENSHFEREL, KEMEEBFRRT 2T,
WK EAXFARV BT RN HEEERLEEHESERRPRSES (GAK) . 12
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Bl T £ DUE K, GFEY. Mk EREFRARF TR, MR “REAFE. K
W EEARE” (FRANZ) TH, BERARVEWFHEN L HFMEFRF. TLEENEAE
FERYEFEESRY, REEMSHUETELS.

4.6 FEE T FTR

IHE—FMEREFHNERALER, LEREEEAXHADTENER. EAMKLEH
KRR RBERAZ B FRAEARE . ST LB ENNR LI £ % U R F £ #
HH G EDE, EEBRELTHERREEFTHET 2R ENREHE (ETEX
B8O o FHMRLFENEFQFERALME, EHHNERBE (WEERE. wmEAWEx
) %, BHERVEENRLEER TR b2 T mR LA IRI. 2010 £ F 2020 F 853
Eor, EEATANRLE L HEHN 6%EME 10%, ANRKGHELKT 58%. F 2010 £ F
2020 FEEEMAENRLAMHLREN, BREATFHEKHES, EPEL—FHANK
Y% A B AF T F BRI BEMN.

5. R HFHA

5.1 R FEHFHA

B 20 KK, —SABRGFHRANREAEHLE, HHEREAER LT A
BARE. XREEACENEA. #RE. TANBREEREZL (TAN . HFEFETHE,
BrRUNMMARGEERF LRSS (FMIS) o KL F 42385 A FTH 1 B EA 61 R L 1E,
FHURAR A TR L, RE—BAMKE “RL4.0” . “HERL” (Precision Farming,
PF) fn “&gEK " (Smart Farming, SF) % x4iEM N F SCIE, 14L&+ 18 % X Fn
BRA AR RULEFUESAENF ., BUsF AT 8 4 B A 5548 X F AT
fAESR AL, B R FAT L PR S XA T RREN — 5. B, R
4.0, HERLAERRY S REFAFHAE L HUN TR TWUERARX S, AREFRE
M 2B FHEAFEALH, Fxt, FEMAFAE 20 HL 80 FRACHAFFLELE., AW,
mAlRERE 10 9, RUYHRFNFET DEEY, FLRALUBEAFEU ZEA, £R5
RE, RARAABI=ZABBEE, MERBCNERLFHHEEERTK ). TERE
ETREAMBWERTRE, LHRTHEEERMERRPFARBEINENEEHEEHAT.

AR (Precision Farming, PF) i@ 3 ¥ H AR N A st R & B oy 52 B, ARl e 2 3
EAEY BRI EA N EF. CRIET 20 280 FR, §FAENSKERAET AfE
BERK, HAERLVELERARESCRERR. 2 MRBNEA, RAHEEEFRE, L4
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FEEFREN. FERYTETEFHE, AEFELERERAN. w4, “BHRL”
EARAEEILHARE, BRT “BRERL” EFAEFAEA .

R (Smart Farming, SF) : HeRLARNE@eHAERL (PF) , AELY BHET
HAMMAEE, EERKFHNNTRE “TIE” , FHRREREBELREENLENERE
PFATHE AP (ToT) FEE, T—RBTIRNAERZEMAHIE, L7EKE LR AT
B E, ATEIREBFL. B, ARV THAAE RN —AF KA. FrEK
W EHERF (ToT) EIA A, MBHEPAEL RN XKXALHEREFHE £ REEFREEAR
WBEBFMITE, HERRLIREREIR. FRRLBALERAT TR RA TR, FEXHF
FEAFARTHEEENR L, Bal, RNRESZ—HWRREEERAEERLEA, MEE
B8 B0%HI R R R Rk TEMATEM £ 7. 2019 F, KEBFQERNT THKLE
RS T RRFNE

Kl 4.0: RI40Z2-NEERTRVAEFRAWTLES, B AHE. ATHR
P T HAMATEE, CrRGKEMCERENARENEE, FHRKRACETEAEZE, X
—HEHHT 2010 Fr4, EAERBET . e B REFHFELELMN, LW RLRM
MEAR. EFAXET, FIAE “RL50” EFEEA. Kb 5.0 BT BT L
¥, ANERERE. AEE. WHRF. IBEAMATEE, EXNATEE, . flin, HE
MBEANFTUR pEAn 2, EZRAIAFEFEM K. Kb 4.0 FUTHZFRET KRS TESE
B g estll, BHACRMET W7 AEA,

5.2 AAWMBEEAERA

HRl R LA TR AENEHHE L, A TEEG. BRMNERELR RN A
Go ATURLEEMELNEEERVEAFFEERXEER, FERBNEFT ML) . A
THEE (AD FMAKE BD) FELNHEEAERG. NEFIMATERIFLRMHE KL
HAWZC, BEEERUTZEHUHENIEFERZR, KRRURFRESERAN. EHF A
EHEHESMET AT W& E T A (40 ChatGPT. Deepl %) , EREEENRKRATAN AT TH
Hal AR, EF L, AZHBEHBAFHRLEAMAET AL ek, RE REEAK
EFERNETHRT. ABENH—FELATEAELRRMEE, SMALES, ATM
MotrA b Bat. BHEHA (FlinERE) 2XREFRHEFLE, BLREZREES ML F7 AL
HAEAGERGRAGARI ARG FEAN ERRN. B, RESEH. HxH5HED
SESE 6, ARVERHET EHERTRENEF 5EEEA,

MB¥ X (Machine Learning, ML) FF%[F T ALEH, MEEWMENE, BiTEEY
WHBBEHAT SR ML R T NEHREREINEFTE 0 Al SAAHE & P F X L 4E
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MEEANE]ER, KB BuHEE “INAE” o RFHM 7EBIE 20 #1450 £ 70 £ R,
TEATHEASRHE, RATAEMKEBEAXETN. ARORE ML ERQEE T,
RE. MEEER, DIER, RER. ATHENE (AN | XFHENURERFITF
SRk, RE¥ (DL) 5 ML —FER, enAFEATIHENE B ERERHE M %
(DNN) #higE#t, HAERMWFIGEA. EMLWER T, DLATREEAR, AN & THRE
W ZNATAENM E%, EMLHEABEL DN WERESZME., ARET, #2011 F
2020 FHIE, “NBF” BRIMERFAXBRTE - FANAE, HL2HKEENKE KD
ZRH M BEAFARRLWEY. LR, NEFIEEFRLBA ST Rk —H o,
EEFRANFEZEEEAE R AT, KRRWEA L P RELENHER N

AT%Ef (Artificial Intelligence, AI) : #1453k, 2RV FAEXHATET ALY
RTTR, RUEFABERANERGEFRATRETN., HTXLEAIBATEFAEEHRE
Rit, REEERVFHEAESAR. XFX4T “Al Baf” 5 “£T AL” AR w#
B AL ERIEREN, MAF RGEARLNIGET & EENATKREEEA, ££4
L34, flan, NVIDIA B E ¥ S Al B T AWM A TRAEGHHENE r, HERERH
MBAL, EEANAI BN RE, MRKRAEMARD, W, AL B R e TR
% BREZWIELT, GEMBRGEEAFRE . “There’ s an Al for That” F&EK, BHEl
H 3600 FrRIGEERMR Al BRFE, WE 609 TES, wazsht., @ERNF>SER
%, M4 agriGPT #0 heliopas.ai WA T Al TE, #RRGBAERIEE LEHFTE. 8
B 3 R ot RO I MR IR AT R

A% (Big Data, BD) #E#f Lt BEAHR U AEFHWEMER, HRREHELZHIFRK
%o ZAET 20156 FRIEAEMFAE AL, §YMRERHKWEEE R ETVHEL, EEIK
AHEHHARH (BMBF) CAEMMMERGWEL T R ALKEER A+, FHRIT 2025 4
R FERY&GEFH AL 5BD #0, ERLVFAFARST, “A#HE” BWEFTEFAHX
#iE, EEERYTBRN AN TSN B KAEFEBHZCRFAETH “3V7 RBE: BAW
##EE (Volume) . ZHM (Variety) MR ®E (Velocity) , HH#—FFREES “V”
eAE, wmHEBEIM (Veracity) » BT RIVAEFFHREAHLFRAEE, AHELETNR
FEGENEZEMmERE, LFELELCS5REEZTNE W, BRl, AKEZEHLAT
Blr & mze e, FRERLEAURGKED = ETNEFE. ELFAERUHEET,
RBEM MR GERAFKETNHFEFEERN, ERIFEAECE., Xk, REMAELSS
ZEHhE, REAK, ABMERAERLEFAEA o] HELR T RIERER X ENER.
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5.3 A A

PUBARVBATEETZUHER A, EXABRGSBRELFEAN IT KR, ¥ LHE
#E# N G Shapefile (.shp) F1 ISO-XML, wiHFF THEHBEZLNELSREH, FH AT
R 5 R 8 BR R NEEL SR, RATERGRRAL AT AK:

o RGEBEEERFZ (FMIS) fkFx#H AL (DSS) : ETHHM, AIALEHKE (W
ERERFRE) #ARLITERA;

o EBREREHFHA (DICS) : XET2%RSMIERS (GNSS) ZAKAF EHEY
Ao R AL #;

o ¥HFEFEATFE (DIP) : ATHFHME., BMEARLT, THEGERNRGE (W
FMIS F2 DSS) 2t #k 4z;

o NEMF (CH MALEFE: TREAREAEHE, BANEZIFTENT AT

E

= o

RygEBRERE RS (Farm Management Information System, FMIS) FREXEH R 4%

(Decision Support Systems, DSS)

RFERGRAG (MIS) B—HETHHMHEA, BLELGELRBFEAR~ £0EHE
ARURVATEAZERE. B TFEFEGONTE. wIEE. HREAN. NEHERLER
RELZFTEHE, IS BELRXANEF I k. EFARAETEEELREHNTE, Bl
WIMIS X EWERFEESZENR, HE 2010 EFEHHANTG. EERGFHELENE
A 63 AHl, EdT FMIS WERAMERERS, Bl WARENLGEE ZMA. 4 VIS
KHEEXEGAN B ATHREEWEERRN, REX VAR FRS (DSS) . FMIS
REREERRYGEE (BEEY. B, IREE. FRAZHEGeEEESE) , T DSS UM E
AEFABFHAREREEIIFF. —LHREH FUIS WA TIERAERGEHE;F Tk
RO TE, ERFREF FMIS WRHBEX, ¥ “EFHE BT FHFERRIIFRMETY
DSS. T3 L A# 4 FMIS 0 DSS # U RM T A AN, FENRAREANE S HR
ek ATEH KB %% DSS (4 CropSAT. EcoPay) TheEi 4 ik, Wi Magic Scout iXHEHY
%% T A4 R ab 4R (A IR b oh sE A 3 WMme@$&T T4t 5 FMIS M BB R 45 &
3k, — SRR HAE R E WK HE . K E K BIE FATRshare T & 868 By R 37 0 15 £ T 1
FINHATEREReENKT TE, teHAEAEN., BIKEHF 5 E, CLAAS TELEMATICS = —
A DSS, P[5 365FarmNet F & *f #e it 2 ¢k & A 5 AN, T 365FarmNet A & 4 4 il P 2 £ 7
IS, 50 B R B B E A SR BN £ PR ik R
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¥FHFEHHHEA (Digital technologies for Guidance and Steering, DTGS)

DTGS EMER VB LI, EFPMETRHAK Z. EhETaRkIMIERS (GNSS)
Mz E A, BB RRESEAERAEERMABEEL, BERR, EEEERATIN, &
FRMBFHRACFEAEF A% (30%) . FETF GPS A (21% . TEMEHKE (18%)
FRFFMIE (11% . DIGS EEA T BB NET FHEE, RSB RE TR
HEARBELEE. EBERBECFEERE. TE. TAMNF PMIS/DSS, &4 50 IHE & # 2
FRGER, REFBRARZE, AW, TEHFETTRESARE, Al ZHFHRZ 4%
WA . §HEMBTFHAML, DIGS HHENHERARK, HoMEFEZT2HE

T;&\O
¥FERAFE (Digital Information Platforms, DIP)

FAO #Hi, #FHREXIARVASEAWABERZ — ARAFETHFERY R
FEXRER. DIP ARRBEHEASFEAHT, FRAREAXTWHEER. £KF LA
W ZmBERELTLEY, TEMEEREZEANBREAREREE. BT RAEGRE
77, DIP RAEA T EIA A X #F Z BBy A, FlanEHFRA T REEM. BLAFTLIREF
W& 71750, DIP BEEIEFHMEFNME. DIP EARLNEERZH T/, HATHFERLH
RITAAEER N

NERHF &M A (Citizen Science platforms and applications, CS)

NRBFFE () HARBRBREERFHAES, L—HMAEARGEYE, TEHTTH
FRAER. CS WEHET 1990 £, RFNEERFILALRNA . BEMTIRT, H#
ERVEF AR FABF KT KW 2RE, €S FefuARFRACFTMFS, Fo1E
ARFREANERKERE, FEEETRRTE, SRELESHRERE. 2016 F, K
WA RFF e (ECSA) #IRT CS MREBRREN, BHE KR, 55K, HAEF AR KA
EETH. S ZBEXEZUERG, FEEANPXEN, FRIHERCHEA L FAL
EFERH#TZEREM, ARMFHEEREFGEZAUINLWHR, REEXEMEMNED
M, EATHENRL £, EHFFAERAMEY S HFEDH. AFE, HFEFZHNRE
CS #EMHA, BEERPRIEIAARTIFFNFARF . S KRB —AWELIHF, #F
EEZBEHEABPMEREREXHTA AR, £EEH, maw S EETREST, #
o B A B R R R R B AEEE Deutschlandflora FEELELFFL (RLZ) o F—A4
4 CS FEEEEAARFIRE (NABU , €#H# Naturgucker NMAETF, HLENAN
EiEz, FENARREME R FWAHERE.

10
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5.4 A A
BHRHELERGHYEE RN 2, GREHEEHER, BEEE, BER. ®E. RAF.
HE. BRE. THNAFHERES, AARXFNEEREAS H =K ERE (S . HEML
#N (FR) FaL AN (VAV) . EREZATRENREENWEREL, THTRLNEFH
BXE, BTEE (T E) , wi&y), UWNIERE. BE. BXkE. tREES. HEMN
HBARFEERE ENE, BIARBIATRLEZES, FAEREMATHERMINE, i
REEm ] B ERE, FlwATHENBRE. TANEEAXSHOLEEREETE, REH
A, THTEN, BgXE. BtMeSL2MEs5. TANTEIAMERESE S, TAH
W, A, fhT A E . B, 3D BERAFEFILXFHR. HIAEGRALFEMHE,
HEMBEREFAR R mEA . HENEATREREGL., FRE. RETLE, 51F
&, HERHEREF. TANGCTHERERL, ERE. HAREFZHITA, UWHEETHE
RIYFKR, BHBEAERLFHEAEELHHRE, ARV AEFREESRIFENBRRTZE.

#RE  (Sensors) : HREEZ-—MELALWEFENEE, AT RL K E N
Lt FREBEGNBEABZAEGER, URGRLVEBZNHFAZNE. EABHT
A, BRETBIOMLMRGWER, ARTHNEEARRERE. 2 LEEGEREFTHTE
WA RN ESRTHRIT. HEIERBRAME, TEETAAES, LNELEEEAL
AR A E N EHNEREEAAERES, FTEEUIEEN TE, THTRALR
FEBE R, it RAEE L R A HL, FRETHETEMTRFRRES, R EEL.
HRAFRERT L EEWNALELALE, THRXANIHEANILESRZARHNTRREZH. EN
BB T EREEN A TR, ELEBHREAIEENES. HEWE HRKA
BT BT aRWEN, ROANRL B FHN T F .

H 5 HLE A A (Field Robotic Technologies , FR)

B AL 25 A AR B ALK & & Xy R ¥ B e B E4LE, THRATRTEF TS
TN EARNFERBEMATERE (AD HARRBBFFEF B IR, RERLEE. KL
BAEBERMERER: AAER AT R ANBNEAN B, RLHNEAETF
FREFMRRS, WG Am@EENEA. BENLSEAZERNTEDES, FAEAR
FANMRRAFE FEER R T, — X7 E, WREMRERE, FETREAUHERT R,
HEMEART LA, UENAARRKFHFR, TEHhKEE THERZAEVER. BRI
HANWELREA 1-4 kn/h, RREFRALERAMAEEE SR ETF. HEANEAL
TRTRBEAR., BH4E. B8, CHMRGERFES. B A THEANSEAS G EMY
WA R AE 0, ERZMATHRAIERME., FUtAR 10 £, HEAMNLZAFELK

11
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WAEFPERE R, FRFERAE 31 HELEEANLEA, E 9% RKEARITXIEE., F
n, FarmDroid & FD20 #L# A8 3¢ GPS W # AP R 2, T MK BB G L ERE . HMAE
A, % BoniRob. Robovator. Robocrop InRow Weeder #1 0Z fhEH 2 A, KA FEHEA LI
R EFRIEEHE,

T AW (Unmanned aerial vehicles, UAV) A ¥4T& % (unmanned aerial systems,
UAS)

AN (UAV) HEATKAT RS (UAS) Z—MEFHEA, TUBAREEHIHANETH
Lt B EEAT. REKE 2019/947 EH, TANRREETA LR WK A TR EZF R4
TAMBR T ZRBA, RuEER, EERENCHE-NBFER, FARELNINEKE S
x, WIEE 2 A5 H/GRE (8 MFlIE) . EEMEAMNL, TANEMERE B KK
BAE, ERTEOMEENRL AT IFHF, TANTHTEFZWIE, FEemFRERL
B2, BRRAMEX IR AXTEERE. ARG, TANREEZHFHRZRERI.
FEAEE, RERERLAT. AR EFEDEKEN. 72500 KA & R ILTF S
HETEE, TANERLFENAZE S Th, BEL N FTEMAL. RERLLTANEAR
ZRERR, EERATEAMANFAZRR D, TANEARWZREARLERT HR. FKEH
7K, FEH—FRIR LT RAKTF.

6. FRER

6.1 FRAKABLEN
WEERE T, ARASHESEE (38.3%) REFHAXNM, HAERREMKE/ATHH
TR (& 18.3%)  RHME WA K B HE A F /T (13.3%) WEEH.,

A REET S H5MRR. RIURSBERAE IR RAn “ LM KA W5 5FMITERT
WARWHNT, AL NMEE HEERERRENRLIT (35.1%) , HRZEHEE
(27%) AmFHd (24.3%) . KEFGHERFHEAT RAEOES EERERMNERTE LA
FoA AT

MREEL T, KRS EZFHAENKL (42.9%) EFEWZEER, EZBDE AL
JEAR G E G R Y (35.7%) » RO RIWEEEXEZ BN EEEX (24.1%) .

HTH PN ERENRRRERGENHRIT L, AARERM(TRAR(TE o1& E
MAREEER, ERER, ME (K 100 A8 FAHE O 100 AHD Koo LT
A&, &E LA E 201-500 AFF > 1,000 AH (£ & 21.5%) , HKEZ 101-200 /2

12
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B, 501-1,000 AB A1 < 5 AB (&8 14%) . A% LHAEE 51-100 AHif 21-50 /A
.

FRAMEFEELBRAMNG R 2 ARAERET, KEH (58%) R THFETARM. &
RERENBRAMN—EE-FBEN, H=FEMN. RHRM. TEIAM, LXRE-RIFE
M pE e F-Ze RN —2 b 8% BRI,

AT ENHRARFBIE/ATEHI]. he. FBRFEAER I LR A TN I FfE L
WHATH K, RAREERANTERANITIELWE ST TIET £ Kot X EEARNA S HF
mAARE (59%) HE&EMEAABIIET 10 FLLE, HAE 2-5 F (18%) . 6-10 F (18%)
FAE 1 F 6% .

XT 60 £55HMANMAANBDRISFE, KX EREEMNTER . ERET, 0% &
sEHNHECRIN, 18.3% AABETRLME, 1.7% WY ECTREMER, 10% BFEL.
WELER L, 5666 & FhBHZHAEAERES (43%) , HKE 25-35 & (18%) . 46-55
% (18%) . 36-45 ¥ (16.5%) F1 66 L L (1.5%) . ¥FHRE—MMAABSGITE M, &
HR\ETZFTEERERTRANREGFEM. 4% WX HHFRABRLFE, LARAH
(20%) . AL (20%) . LA FRFA (5%) . BRAPE (3%) . FEF (3% HEf

A (3%) .

A 58 B, FlaAXEHATRERMREEANEAZRINRETFELR - HTERK
A, ZBEAETH 36% WEE5FERNEH (BR) FAXTHA, F-AEAKALZLN
FERBEEAR - EREER (FX: 21% ZH: 0% @K [FA]: 7% o HAXE FMIS/DSS
(GK: T% ZH: 2%; EAR: 7% F DIP (BKR: 0% EH: 21% ER: 14%) . &RIME
A FREEEAEE CS 6 (19% BAEACRATITEEA) . TANF RS (64%
B R MRATITEE A FMEENEA (64% RREHACRATHEER) . AT, 5H
BMBEAML, TANFEFRAUFEZRHA: THHARTEEEM, 14%0 A KTER
R
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Which digital and smart technologies do you use for your
activities and how often?

Citizen-Science Platforms 07" 7 79

Digital information platforms

Unmanned aerial vehicles and air systems Qi@ 14" 14 64
Field robots QIZID 29 64
Detection and sensor technologies - Sensor 21 50
technology —
Digital technologies for agricultural machinery - 50
actuator technology e
Fam management and information systems/ O 7T 14 43

decision support systems.

0 10 20 30 40 50 60 70 80 90 100
Percentage [%]

= Daily = Regular (weekly)
= Occasionally (monthly) Not yet deployed, but deployment is planned
So far neither used nor planned

B 58: T EIF|# 78K Z B9 8 F KM ETHTF

B 59 R, &ELWAAAASE B ENEHEEEE (92%) . F-ANA
PR L mIAERTEAN (83%) . AMEEHMEFEA LRBRNFAREHERL FHEA
EW R E (5% . HEAmIREE (67% LLRELBIEBR T XFRE
(67%) « BTG AL LEEMEE UK EY F AR S AR 77 8 89 5 & D
(58% By AXT FANKAHMETER) »

For what purposes do you use the specified digital and smart
technologies?

Transfer of data and knowledge (within and outside the
company)

(o2
~J
(o8]
=

Supporting decisions through data-driven analytics
Monitoring of fields

Improved operational management

Resource Savings

More effective crop rotation planning
Improvement of the soil structure

Reduced spreading of environmentally harmful substances

(ez]
I~
I~
[n
(]
=
N
on

Promotion and protection of biodiversity

00
7
—>
[~

Implementation of regulations on environmental protection

0 10 20 30 40 50 60 70 80
Percentage [%]

©
o

1

o

0

BT 59: T[RRI # X Z #/THF KM HH#
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HF A
(E 60) . HkZ
BREERGE
TR /N: 67%)
47%  (H 60) .

ERARAWA N TMETAR BB EANHEEENIR (55 60%)
3T AR S AT K (53%) . EHUEW (40%) LR BIE AR
B Q2% « HFHERBEARNITRERELEEN (ZLEFTHM: T

BlF, SEHZHRETHETMERD (RLRATE: % TR/

To what extent could the use of digital and smart technologies in agriculture
contribute to achieving the following goals?

Transfer of data and knowledge (within the company and
outside the company)

Supporting decisions through data-driven analytics
Monitoring of fields

Improved farm management (labor saving, yield increase)
Resource savings (e.g. fertilizers and pesticides)

More effective crop rotation planning

Improvement of the soil structure

Reduced application of environmentally harmful substances
(e.g. mineral fertilizers, pesticides)

Promotion and protection of biodiversity (e.g. flower strips)

Implementation of regulations on environmental protection (e.g.
DuV, directives 1. and 2. pillar GAP)

No contribution = Small contribution

i 13 60 27

C 20 27 53

i 13 47 40

! 20 53 27
17
& 47 33 13 |
& 67 27 |

60

33 60

) 40
s 40 47 7|

(a4 20 53 20 |

40 50 60
Percentage [%)]

10 20 30 70 80 90 100

m High contribution  mVery high contribution

B 60: T [R#HXF 52 5 FH Bl HFHEERART

7 #t
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K 61 B, &AL (BEARE AT 7-9: HE) WHEFPEERIAERLUIM - HATH
FA (T7%) , HKZ FMIS/DSS (65%) Ait Tt RELA - EREHLA (61%) .

In your view, what is the state of development in the following technology areas for use in
agriculture?

Other artificial intelligence for agricultural applications 58 35 3
Machine leaming for agricultural applications 52 45 3

Citizen science platforms (e.g. Agoranatura, Flora Incognita App, Red List
Center).

Unmanned aerial vehicles and aerial systems (e.g. drones from DJI,
Agronator, Agrarfly).

Field robots (e.g. FarmDroid, Dino (Naio Technologies), FarmingGT) 19 74 '

Recording and sensor technologies - Sensor technology (e.g. ISARIA

19 45 13

13 45 3 E

(CLAAS), Yara N-Sensor, GreenSeeker) 10 29 — :
Digital technologies for agricultural machinery - actuator technology (e.g. 16 6
Field Navigator, Trimble Center Point RX, CEMOS Advisor CLAAS)
Digital information platforms (e.g. NextFarming, eip-agri Agriculture & 6 55 13

Innovation, Smart AKIS).
Farm management and information systems/ decision support systems (e.g.
365FarmNet, XARVIO Scouting, Agricon). -
0 10 20 30 40 50 60 70 80 90 100

Percentage [%]

m Research (Technology readiness levels 1-3)  mDevelopment (Technology readiness levels 4-6)
= Deployment (technology readiness levels 7-9) mNo answer

B 61: FlmtixXZE (FRFEMITL) FERIHFHEERALRNRZ

6.2 HHEHEKFAERERANER

RAWEEEZRZARENFNE AR Bz ERE (EFAHG: 29% AME: 64%)
(H 62) « AREFEFHEHRBEANEE RAT UL W EEEEE (EEAMER: 14% X
7. 36%) .

What factors impede or prevent the use of digital and smart technologies for

your activities?
No interest in the use of digital and smart technologies 57 [ 14
No deployment opportunities for digital and smart technologies 43 [ — 14

Increased maintenance effort 7 - 7 A Y A

Complex operation of digital technologies 7 1 0 - T

Compatibility issues between technologies from different vendors Qi /A 7 |
High acquisition costs of digital and smart technologies 14 T - | T P .
Bureaucratic effort in the use of digital and smart technologies 14 I | T | E——
Lack of user-friendliness of digital and smart technologies 7 Y & E T I

Legal uncertainties in the use of digital and smart technologies 29 PR ea— 36
Little digital literacy (basic education) /experience 36 = 21

Concern about data security and sovereignty =7 - R D I

Unstable intemet connection 7 Iy & S - |- I .

0 10 20 30 40 50 60 70 80 90 100
Percentage [%)]

No inhibition = Low inhibition = Big obstacle mVery big obstacle

B 62: Tzt ARZUL EHEF KW A AFF R ZE
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A 63 B, 5% —HAZEXATHELSEMN, F_ARFHEX T RN FEETE R K
EEWHE (FHANER: 50%) . F_EEMEFRENELEEILRE (FFANERF.
41%) , HRAEBEZ AT ERAA (EH AWEF: 22% AEE: 54%) . HFHFEEAR
BRZ PRI (EHAMER: 41% | BFHEHBEANETIWE RR (FHANES.
15%) FEHEX (¥ AWER: 15% (FH 63) .

In your view, what factors impede or prevent the use of digital and smart
technologies in agriculture?

No interest in the use of digital and smart technologies 26 .. 1311
No deployment opportunities for digital and smart technologies 8% O 9 ]
Increased maintenance effort [: I ——— 37

Complex operation of digital technologies CEEEENNEY, 0 13

Compatibility issues between technologies from different vendors Qi A = - |
High acquisition costs of digital and smart technologies 2y A Y | - .
Bureaucratic effort in the use of digital and smart technologies 2/ | - < T - .
Lack of user-friendliness of digital and smart technologies 4 I - I Y & I

Legal uncertainties in the use of digital and smart technologies 44 N L - 7 A .
Little digital literacy (basic education) /experience 2T I I

Concern about data security and sovereignty R N 7 T

Unstable internet connection CEF-7 I Y 2 ©

0 10 20 30 40 50 60 70 80 90 100
Percentage [%)]

No obstacle mLow obstacle = Big obstacle = Very big obstacle

B 63: Tzt XRZ UL EHEF KW AT R ZE

KT UG EEANEA

A 64 ERTHEREENK, . RERFRENMR TR “HM” KRS 5H50EE, H
PREEWNBEREIINBEEMEATEURGHR AL (FHFEENEE: 64% . HAEHAHA
BB EANEENE (E¥EENEM: 50% HUETENEM: 36%) ; AFNERGREE
TH IR (FFEEREE: 43% HLEENEE: 29% ; UREH. ZEAEIRS
(E¥EERH M 36% AHUETEWEM: 57%) . RIEZAFZHEEZBENIE, WIKF
FEREAWANE B F R ANE AN (GEFEENER: 21% HYEENHE
W: 50%) .
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How important do you consider the following measures to be
for enabling the (increased) use of digital and smart
technologies for your activities?

Specific support programs for small and medium- 7 m
sized farms
Clear legal regulation for data sovereignty dELNINRE I
Subsidies for the acquisition of digital and smart 14 m
technologies

Introduction of standards for data and

technologies to increase compatibility 0/ 29 64

Consulting, education and training services for the

use of digital and smart technologies vl 57 36

0 20 40 60 80 100 120
Percentage [%]

Completely unimportant = Rather unimportant = Rather important = Very important

61: Fla X ENT ERIESHF KW A E L

A 66 T, BFFLERBIAERTREFTOEARANABREELRKL, EHERKL
B THREARGHER, FEEEEN “RIFRIVEZR” (REEA: 43% SFHEA: 42%
HARRBHREMEBE (RBHBHA: 42% BHEN: 42% . #HHHE REHA: 38% &
B 42%) . EHRY (REEA: 25% mE A 48%; FHEE: 25%) , HEREHME
(BE#A: 10%; EHEH: 23% FEEN: 28%) .
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Regarding efficiency improvements: How high do you estimate the
potential of digital and smart technologies in the following areas of
agriculture in the next 10 years?

Grassland cultivation '8
Vegetable cultivation
Arable farming
Animal husbandry 3/ EEEEE - T
Organic farming /3 Py AN - - Y A

Conventional farming with reduced use of fertilizers and 13 42 a3
pesticides and a strong focus on "good agricultural practice" ©

Classic conventional farming 2 25 48 25

0 10 20 30 40 50 60 70 80 90 100
Percentage [%)]

No potential ®Moderate potential  mHigh potential  mVery high potential

66: Fla X EX E1eFHFRWAIEZ
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7. TRERVHEFHAMERTE
X% 5L

BERLHRARIALEFMERNALERZ —, AT UFHTRAZERLE TS /.
R, BFMAENMRI LSRR B ARER, RRNEATATREY, H2BXEURE
FRRiE&EE. ARENEARCUHFE ZHNEERFNSE, EERHATAUEREIRE TR
AR ZE, THFEEANMAELERLAL L, AR, KR AR EHET LK
ZERBKE, BHEFEEARK (H 7)) . YWHAFHEAZEATRARKLREURS =
g, BOTRATE ZWAFERLYEIT. TANMEEALZEAFHFEAETHRERL+E
THEREN, BEEEZRFEAZEARS . FTRAFRFE T LT REN KL BT UH LA
A, AR KR EZF KA

Sustainable
intensification

Current focus of
. digitalisation in agriculture

Other relevant transformation pathway =
" indigitalisation in agriculture &

2% “«'r .

B 71 TFFERWH TR S SR W FHER
BA

LB FHAZTEATHRARELRBEUREEF N, ELTATE 2 AZ RN,
BFEAATEAMNEARF Z AW RARET s, FHFETRSEENAMEMRDEE
SEHH. TANAE EAALEAFHFRAETFERY F R HE AR, FAZEELRRF
FH. BAXREFTEARATH, EEIEEUMENSHERPHERT, ZHEXF
BERE. BRARENENTHENRIY KT UEX, MERRELEFAE. KT EANA
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FREELSREESME 2R, MELEARAAY . BRABAFEALIARIWELSKAFTE
LB ERBR L F.

Drones in Agriculture

Primary Motivation for :  Positive Side Effects for a Sustainable
Developtment & Use Agriculture

Data collection/r itoring/
mapping of ecosystems
and/or habitats

Data collection/monitoring
of crops

Data collection for Al-

algorhytms Wildlife rescue/

conservation

Transport of materials Less Carbon Dioxide

Emissions
Combination of different field Less Pesticide Input
operations
B 75: UAV/UAS F A% b T8 TF 4 77 12 S 19 = B2 $1 R FEXS 5] #5008 Wb 19 897 77
Field Robots in Agriculture
Primary Motivation for ! Positive Side Effects for a Sustainable
Developtment & Use i Agriculture
Labour Shortage i —————e Less Soil Compaction
Increasing Labour Costs
Less Carbon Dioxide
Emissions

Work Facilitation Less Pesticide Input

Promotion of more diverse
small-scale farming structures

Combination of different field
operations

BT 76: YA ER M TEHIFLF RS 59 E B 5) Bl REXS T #F L4 B3R

VUL &P S

FER e F = B BAT AR R AR ], BB FRER. FR-E, BEALE A
EANEBEARTUR e G2, ZAREREL . AFEATGHRREEEENRAEE R
M, FES “HBFRRGH” FTHE, BEEGHARBD T REEH, HESTHETRET .
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BARH, HEERTLOFERG N LREMING . REBRIARFCF R T RAGNFHE
VR, BFBEAERGEE TR AFTRER SR PN,

Rt & R ERE

BEARWUEHENREEA AT, TRMHELAY. TR, LEFHXFEY. TLEHX
LEEAFERH, FAHARER, LEMHE, REANFEFRLZHEER, HFHATU
HHhEADATERBEE. FESHR. EREVTEANEFLATHTRULEETERE. AT
BRPEAEATUREAEHRE, VEHEFREZN. AFHAWEAFTFER—SH,
DEm R &£l frsett . B KT EAZIE S %R E 2R R KL & RE X
B

BRI E LS K

MBENREZART UG LB EE, ROERRWARN LR HEIA . L E L 2B
MRat, FmAMERWHE, AMTHELELEY. KRS E—ERRE2 SR LEIY
SHMTE. LREMERDBEATRRBER, SRV ESRERSFERER. ETALE
REBIAL B AR T LR A H B 2 5, B R EREH . HEAALSEA T e RETHE, XFAN
ABESKFRRIER, BFEAEENSHERF TN AT REE SRR ES

BN RREE NG CIFTHAER S

BFEATLERIERRE A, EF R BIR R E RS H 6 E B RS KA
REeRGEEL L BRI RS LEREEN EN S H . AgoraNatura F &A% X
FEARFIE, RALED S HMRY . NatApp FE T BAF BK R R K& L AT K 7
., Uckerbot HEINBEAXFEAHKME, FARRARLESLHE, BATBRANLAFTFEE
SRRAXFME LN BIEFTEAZIR N 0 SARE B R RK LRI K

RRERBAXH L FWHEERRAT

R 418 5 81# £ 4 (Agricultural knowledge and innovation system, AKIS) 4K K
RETHHFIN2., KR, KRB REZBAERENQH AR, BERAREY
WEFRERFN, MARZFEATUAMKG T ERE, RRALAIHFHRARE EFUE
R g, pREAFFEEN T, BRAREEERNH#T. RFHANLAFTEE L KK
SERMPEI . BLHFRARBRREFAFAREZAWARBRRLAFNERRR.

2PN
BIBEACEMEHERF LA TEE LK. HFWR L E B K T 3Pk
Ar U, o KON AT RER AR B . BT HAT e — PR EAL, MEELEE,
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ERER., HERAVKERFFIAZRTFRANANETERR . ZEETET &z EMRAF
A, RENBEERFPEVRSE. R EERATRFEAN ZHA, FAZNDMKFTE.
BFBANNAFTERL S EAEMBE R, UARRLTFEE.

B 5 R A R

SHEFHRAZREATRURLAE, FHAZREGENTE. AFEANNATE S 7 A
HERFNSE, BERKR., BATRAAMBERFARE. BERKRA RN EERTEEL” &
MR, TREHEEZEAEURRTURAR . BFEANERARE T EERL FH 2
B, RAEMPRPTE. BRFAZEFEREE LT &R, UWEDRLETHERT A,
BIBANMATEES ANRSEFH2ELE. BRABEMEFLRZARVETHEELT
2 R R KR R

#—FRAUNE T RSN

BRIV T L — PRV EAGN, RRESRF R AABERG SR FTHAW
BET RN EMEHEFENTERHE. HENTRERETERE T8, MELSRYF. £E
B BRI AT AR ERE, EFESRRVAARFEXEToF. RESRF R
BHUNBTFRANERITL, FHERULIH. BT BANLAFEERSGFEPRFLESZ

(3] 3% B P 7 o 38 3 B A SRR T S IR b B B S KR R R R KR K B
KF AW R REE REBE

YR B RICT RS A B, AR MBS B BN B
ILfRtr, SRS o 5 AR WA AT, TSONIL # KRB 1 47 B AR,
#e BRDL BRAEEFRF. ATEREAEENPRERAFEEIGA KA R L. FA
BLEE A (RAP o o0 SR TT A & K R T 40, Bt — S F . MR B0 S A A BT R
WEGRAGARS T EHBR. HERANRBER B —SRE, DI KL F 05
% k.

RIS HF AT B

EEKRWIRASE AR, PHT THERRN L. HTEETF L HAALLLM
EAR R, BARPHRNIEARRE, EURAKREL. JTHANEATEE
SHAXAPRLRN. RUFATHARFREIB LT, TUREK YW THERR. XK
FHAERD RSB HF RN FER— S, HANEEBEREES T8, WAL
RETH A,
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REARBEEEHFHAR R RE

R 72 MEBAFLME, BTFRATUHGEMRR, ELEFUIR AR, LEEDH
ZHMSETMLERT —&, RURHTEAREAN RO H. HFEAERI LN+ 8
MRAFREH S, BREFEARBERL ORI RENGE A ERKR LR KB HTHAW
MAREERAKBERIETIN Z A KRE T, BRAZZFFERBEE S &, UM A%
T AR R A By R . BB G F 2 IR b B AR R R R KR K B

W 4 22 4 5] R

MEAREMHRBEETEZRTFEANANEENRZ —. RV BF AN ZMAELKH
&R EHBAEET. B EEMTEN TR AR KT EDH, = FEMRTET
DUHBRREFHRFHEZ L. BRLE)PLFRE6E, TURDRAEREHRAG. BORH
REFERBE £ 5, UMM R FHy W B % e, 8T8 A 63 B R R LI R 8
Plé 2 22 R AR K RH R B

HKFEA R

BFEANEFPEHAFEAERBEMEE TR, TRENIREERMNTARHE. H8 2B
TR A T e R AR BT XA, FFA R kg e $O3E O B REJRR AR v E 4R K XY
EREXBRAGEEH. BFEANT ZEAFREES RELTFEML 2 KA, B EACH A
BRRXFEABTFHANTRELEARR LA R BFRANNAFTEELALS R
RRPZ A KE T, BEELFEEZARTHANT REREARR LR R

8. XEEW
HNEIREERV B FHETFEEMERRP TENES, AARREEUTZOEN:
a. E\ ﬁ:%b‘(

B RL R A BT G T R R EERB RS R g E, RARKREEEE0IHEE
BEMBEXFRARRKARTFEALE T R E RS, WERAK 10 FOEAE. BE
AT RER Y EBRAAR, UARGRRRRE, FRIERRHEIRTEALL . €55
EERA, KRNLAFERBEOE, FARESFIREREIDARLARTR. Moy TANK
SWIFERE, TRERKREAXAWENMEMERZE . SWICKF NG E#& W HFE, LUH
ERREBNENEERR. BNELEFT UM ETEE, BRAFREANLA LT 2RI
AKTEFRLRRT R, BRFERFEERANR L £S5 BNE 0 R,
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b. EBEEN %

REAFANNGAERE FREINBE SR T ERN “EMHENL” , BEARRF KR
REFITBEERRFNERR, THRIITUFBERIT R LR LSBT L KRR
FTE, REAABE., EMEHUERFELONA. FREL LWk, FRRTEERR
ERREEMTIERNEAANRF Lo, AHARMFFE (WmMap of Life) F ALK FH
HE. BEXHEAREE M, RAKZTE SMART AKIS 5 AFRIH, #FE4rE “BELEHF” WHA
EFFERETY. EEEHF (BEBP) MEEREF AT EFRARRRAIAGRETHAE R,
BERELL—. F1EE. EREFNEXIR L ETEAREE.

c. EAREUELETEMS

RATE BEFHEANFRLME, HEFENED URAZE ARG BARTFEEE
AP R, BRARNFEIER M. T BARAARAEZREE (RN, EHRE,
[EAME) , BEERNGEREEAETRE. BNARITERER “RUIHEZE", EHFEERFNL
WRBERYHE. SHRLBEELETEN, FARBAZXEL, BEx2ER—NHEITF.
BEIAA 230 KRNV HFHAMREE, THLEHFFUTREERNEE. HFTREFNF
Ew, AFEARFPAMREREZ XL RRAEE. HETEEFEL TR EETNHRE,
B T R L T {5 W BUE E F AL

d. HHEEALSEKERS

€ B B E EACE AR B FBOR 2 A BRI . T ANUE R T W UK B R
B (B E 2019/947 %) , BWKRRWATHEAR. IETANRSEE, KRRFAETIE
BRA, BIKEARMEARI A BENEASEEERAML TR AN A (2006/42/EC) #
REREHH ., FEITATEEESR, AHEERVRENFTEARERENTE. HELLT
ERBMEMAKEORY, MARRSGRBEREHEN., BNR IRV EFHEALTE
BRBEY, BRAANK. RIKAETHE, BExENRVFENRTEAEERZ,

e. FFEXH

LHBTBARKE L AXREREY, EXTNAARREZELH. BESHIT L LTEAN
EEAR, NERKFEAAREE NN T . BRF I LT R I ESRIEH
EERBETFEAR. B “BARA-EX” RBREEE, AluA#HRTLEARSTRIPRE S FH
AW mEKRERTREEF, FAKEFDBRGEE AN ER. #3517 FH 4 1E,
KRRERFRAABZATT WA B FRERNEHTTEEG, LHERRREEHFRRE
HeB AT R, £ CAP CGEERWBFD FHEETEAMA LT TR BALE
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f. FBERRA

BYEAMESERAKATAGER, RAZEAEFNERGEBATE. RIEERS
(FMIS) FH & Hm. #EAL, RELELESRI PO, EAKTHALHK B R K
FARFERLRERANBD, FHEILAMENF . HENEAXFEXTTH, HRZELAE
EORFEEREREAIR. TANEKS RS £ H &AL 5000 KT, & ERFALE
Ao BWBR B AR F O, BERRKAFRAN “RER” . HFHARFLNBEF N

NAELF T, MAENAEEFZHE, #L CAP RELTAN, BHEFHEANA SRIEEHE
(ML) HEEN,
g EANEM

BERERMNTENE PS FTEE, FERTFRAMAERM. KU NEELTT LT
o, BFEEERME BTN TAER, TARKETHELARBRT R G4 2F KB B
WEEREEE, BWEERA RS RLH BUEL) ZLPAKF SR HE, FRELTT
BEEFE, EoCAP FHWEARFIEGE. BEXRTFULAAXRSEF D, RABK. ThE
o WERERE. EHEHTRERE, RAZLERE. FEFHER L EEHIT AR
o /n5e 56 FH M AR M ER L T FHORAERE, HFELHEELRTF K.

9, B &
40l 7 IR B

BERYANAENAELZ WD E, &2 EHIEEEAKE 8 35%, £F ki —A=aH
R E BRI AEFEMHRLIRE ST EWFAEAT, M EW SN E SR E &R EH]
o R RARAKSE (B BARFR) BEANERTNXIA AT H, BRENEATL X
30 FRWAD T 5%, KUKBMEATR, BENKEFANESE, CEAPHNZEE, WRE
. tERERRGEEINELTEH. REDH IPCC. SDGs FHEMA, ExI XL EHimmlE
HREMTHAR. KT UPERRWEARAYZA TRV AR TE, FEARESE
HRRRDOAEEE. BERYWTREENTEESHTH A KR, REEMOE LI EAT.
KFHEAAER LA

R HFUHEFMS, B 20 HELKRK, BN, FREVITEREFEACTENFE
RA o9 2 R FEERY BN RELT A, TAERKLN & £ ETHTEARDTERE R
Rl 4.0 BHARE 13 FFXE, EERAIBEFTUBAREZEMIGER AR, EE T
LEA 201 HEFHA, 2 AARBEEAERR. REBRATBEHAEA AKX, REZAZCHE
MaEFIMATERE, ECABEAEREHFRURLRE. DHERABRELTEEERAR.
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ERXBRAGMET T e, ATHEXFIE. EEERCEERE. HENESAMTAMN,
ATREREHREAPTRERLES.

Pk 5 BEREN

REREHFHEBRTEERAE. HEEN. AAMZNERER, FREHANTE. A
ELR, RRMTLSEZNABRTUBATTHETSH, XEEBEMBEHE, BEFAHBER
X MAEHRAERELM, Mt ] 5 s A PR KGR, R 38 5247 ) €1 37 8V AT
HRER . BORMREMEMM T RERE, FETZLEY, REHEZLMIN. AFHER
BRA X EF ARy, W rmBl T HEnENL, HRFEET . Td. RRHALE.
RERAA 2N AR R T RERIEX, MERRBHAAL R ERERE UM EN S HETE
WERET, BENREXRFEF L FEARIHTHEL,

AHREA (FEX) THMAE:
https://www. econstor. eu/bitstream/10419/284380/1/1882289021. pdf

27


https://www.econstor.eu/bitstream/10419/284380/1/1882289021.pdf

Best-practice examples from other European countries

10 Best-practice examples from other European countries

In this chapter, best practice examples of technologies that can be applied in practice in Germany are listed with a short description in Table 3 to Table 5.

Table 3. Best-practice examples of digital and smart farming technologies available and applied other European countries (EU and Austria).

Country

Technology

Short description

Europe-
wide

FaST
https://fastplatform.eu/

FaST digital service platform will make available capabilities for agriculture, environment and sustainability to EU farmers,
Member State Paying Agencies, farm advisors and developers of digital solutions.

The vision is for the FaST to become a world-leading platform for the generation and re-use of solutions for sustainable and
competitive agriculture based on space data (Copernicus and Galileo) and other data public and private datasets. The modular
platform will support EU agriculture and the Common Agricultural policy by also enabling the use of solutions based on
machine learning applied to image recognition, as well as the use and reuse of IoT data, various public sector data, and user
generated data.

Agri-food data portal
https://agridata.ec.europa.eu/ext
ensions/iacs/iacs.html

The data portal hold by the European Commission provides a set of different data for and about agriculture in the EU.

In the Agri-food data portal, data on national and European agriculture and common agricultural policy (CAP), are provided by
the European Commission’s agricultural and rural development department. The available data range from geodata, available in
the Member States Geoportal. This portal delivers geodata of and for all regions of the member states, including some IACS
data. Further portals provide farm economic data (FADN public data base); data about the agri-food market, CAP indicators,
EU financing, country fact sheets as well as data about food supply and security.

DigitAF
https://digitaf.eu/

Founded by the EU, a consortium of 26 European and international partners committed to provide digital tools to boost
Agroforestry in Europe. The key actions are 1) to collect data and evidences to support policy and decision makers for the
implementation of agroforestry systems:

2) to improve communication and boost networking to reach different targets;

3) to implement a tailored multi-actor approach directly engaging with stakeholders whose decisions impact the spread of
agroforestry practices.

Austria

Aws KI-Marktplatz

www.ki-markiplatz.at

In 2021, a marketplace for Al was launched to provide an overview of the supplier landscape and their services in the field of
artificial intelligence. Its goal is to establish contacts between Al suppliers and potential customers, and to introduce Austrian
companies to Al applications. This enables market participants to find suitable partners more quickly and thus contributes to
increased market dynamics (with more growth and employment).

CORDULUS

Cordulus Farm
https://www.cordulus.com/de/

Technology company that delivers hyper-local weather data and Al solutions to their customers, that helps them in making
proactive decisions and managing risks. With Cordulus Farm, Cordulus delivers weather station solutions to farmers. The
technology enables localised forecasts to be made for fields, giving an advantage in planning agricultural activities, and making
farm management easier. The actionable weather data can increase agricultural efficiency, reduce costs, and save time.

Telesense
hitps://www.telesense.ag/

TeleSense develops, produces, and sells wireless sensors which measure temperature and relative humidity. The products are
used to monitor and ensure the security of biological products. TeleSense has a simple interface which makes it easy for users to
monitor their stores. It can easily be accessed from PC, tablet or mobile.
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Best-practice examples from other European countries

Table 4. Best-practice examples of digital and smart farming technologies available and applied other European countries (Finland, Latvia, Netherlands, Norway).

Country Technology Short description
Mtech Digital Solutions | Mtech is a Finish pioneer in smart food supply chains. They provide information systems and process integrations, data storage
Oy solutions, analysing and reporting solutions, mobile solutions, and cloud services. The company is also a trusted digital partner of
https://www.mtech.fi/en/ advisory organisations, breeding associations and public authorities in the agricultural sector.

Finland Eszf Jlefi.int/projects/digitaf- The European Forest Institute is a Finish research institution with the aim of enhancing international forest research and providing
digital-tools-help-agroforestry- decision makers with unbiased forest-related information at a pan-European level. EFI is one of the main stakeholders in the DigitAF
meet-climate-biodiversity-and- project (see DigitAF above).
farming

Latvia Rural Support Service Free of charge rural support service, which provides publicly accessible information about agricultural fields. The data receives daily
https://karte.lad.gov.lv/ updates.

VanderSat is a leading provider of global satellite-observed data, products, and services over land with a special emphasis on water
VanderSat and crops. VanderSat offers a unique and patented technology that makes observations possible without any cloud and darkness
fgfgﬁ?g;ﬁﬂg h a;ltc;;"/ Vande | interference. VanderSat gives its customers essential insights into soil and crop conditions by applying mathematical expertise to raw
- data from a constellation of satellites. For farmers, delivers valuable soil moisture, biomass proxy and inundation data.

Netherlands | AgroExact weather
stations 1) The soil moisture sensors of AgroExact provide watering instructions by measuring soil moisture at root depth.
hitps://www.agroexact.com/ The most up to date irrigation advice is included in AgroExact app.

1) Soil Exact 2) Sensor to monitor the harvest: monitoring of precipitation, temperature, soil temperature, air moisture, field capacity
2) Crop Exact
DigiFarm ag-tech startup developing technology for automatically detecting the highest accuracy field boundaries and seed acres using deep
hitps://digifarm.io/ neural network models and super resolved EO data
. . . 1) Automatic detection of field boundaries and seeded acres
1) Delineated Field Boundaries . . .
2) Deep Resolution Imagery 2) Sentinel-2 images up to 1-meter-deep resolution
3) Sustainability Index 3) Multi-year analysis of vegetation indices, such as EVI/ NDVI
4) S2 Time-Series 4) Long-term and in-season cloud filtered vegetation indices on the same chart.
3) Productivity Zones 5) Historical biomass accumulation in low, medium, and high zones
6) Weed Detection (soon) C g . . .
7) Automatic Yield Mapping 6) Based on digital image processing and computer vision.
(soon) 7) A simple system to generate yield maps in a reliable, low-cost manner
Norway Kilter AX-1

https://businessnorway.com/soluti
ons/kilter-robotic-weeder-
radically-reduces-herbicide-use-
and-increases-yields

Kilter’s autonomous weeding robot for precision farming, the AX-1, aims herbicide droplets directly at weeds without hitting the
crop or soil. A machine vision system maps its way by identifying the shape and position of every weed and crop. Simultaneously the
patented nozzle matrix aims individual droplets of herbicide at the weed leaves without touching the crop or soil. The nozzle even
hits weeds entangled in the crop, enabling the use of novel weeding agents for herbicide-sensitive vegetable crops.

Thorvald

https://sagarobotics.com/thorvald
-platform/

Thorvald has been designed to work across all farming environments and terrains. Its modular construction means there are almost
limitless possibilities for adaption, tools, and applications. While Thorvald performs autonomous farming tasks, you and your team
can focus on managing the farm as a whole. Thorvald is a number of different robots rolled into one, all built using the same basic
modules, and rebuilt using only basic hand tools. The modules are designed to enable high quality robots that can quickly be
customised for a given application in a given environment, such as a greenhouse, tunnel, open field and vineyard.
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Best-practice examples from other European countries

Table 5. Best-practice examples of digital and smart farming technologies available and applied other European countries (Switzerland).

Country

Technology

Short description

Switzerland

xFarm
https://xfarm.ag/iot-
sensors/?lang=en

1) xSense devices
2) Digital platform

Also: for Italy and Spain

1) Smartly connected sensors to each other and to the xFarm platform.

xSense stations are equipped with a sim card that allows to send data via GSM to the platform, while all xXNode modules use

the LoRa wireless system, which allows very low battery consumption, up to ten kilometers radius (depending on environmental
conditions) and connect up to 100 devices on the same network.

Internet of Things (IoT) is the characteristic that distinguishes xFarm sensors and means that the devices are interconnected and that
they can communicate via internet directly with the account.

2) xFarm is a singular platform, accessible from any device and equipped with dozens of different modules. A simple and intuitive
interface allows to control fields and activities:

- via a map all land of a farm can be visualized from satellite and land registry

—all details of the fields can be read

- simple activity: registration and rapid programming of field activities

— notes: registration of memo on an activity or in a specific location

Data can be used to improve efficiency.

Collected data via sensors and interfaces to develop decision-making tools, maps and forecasting models are capable of giving
personalized advice for plots.

Irrigation advice can be received based on sensors, watering program and activate the systems. For fertilization prescription maps for
variable rate fertilizer application can be obtained that evaluate the diversity of plots.

For plant protection the app delivers information on how to use phytosanitary products through the databases and when to take
action through the forecasting models based on sensors measurements.

Telemetry to control the performance of vehicles, send prescription maps and allocate fuel costs.

Barto
https://www.barto.ch/de/fuer-
bauern-und-baeuerinnen/das-ist-
smart-farming

Barto is a web-based platform for managing the entire farm and fulfilling documentation obligations. Web-based means the platform
is accessible from anywhere with internet access. Log in works with familiar Agate access data. This eliminates the need for a
tedious registration process.

In addition, other modules can be added to the basic function. Thereto account for example: storage module; crop rotation and crop
planning module or a meadow and outdoor journal.

1) Global FieldID
2) SoilHive

hitps://www.varda.ag

To tackle the challenge of data fragmentation in the agricultural industry and address the lack of standards of data produced on farms
every day.

After ingesting and validating field boundaries, Global FieldID™ assigns a unique alphanumeric code to each field, enabling field
identification of agricultural land plots, globally.

Global FieldID is like a ‘QR code for fields’ that allows the identification of agricultural land plots in a standard way across digital
farming tools, agricultural service providers and the food value chain, making the flow of information easier and cheaper.

2) SoilHive is a web-based platform that consolidates and harmonizes soil data from public and private data sources based on
voluntary contributions.

The platform gives access to fragmented and invisible soil data for public and commercial purposes, acting as a catalyser for global
collaboration for soil health.
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Appendix Table 8. Overview and short description of Al-based technologies, commercially available in Germany (A-W)

Digital Technolo s o e Applicati .
g gy Manufacturer/Distributer ~ Short Summary Availability pphication Source link
name/brand - area
i : _ Crop cultivation/
AgriGaia Agrotech Valley Forum e. Open Al ecosys.tem for.the agri-food industry based on GAIA-X, the Free of charge livestock/nature hitps://bit ly/3twpY Ti
V. European sovereign data infrastructure. conservation
agriGPT LV digital GmbH Virtual assistant for agriculture. Free of charge Crop cultivation https://bit.ly/45CamuY
ANA App Spacenus GmbH Agrlgultgral HUHENEAsSISENE HOrSralisERIEcommendations based o Subject to charge ~ Crop cultivation https://bit.ly/45tpGtF
satellite imagery
API Field Boundary Spacenus GmbH Field Boundaries by request: the SySteH.l proyldes a polygon Of.the i Subject to charge  Crop cultivation https://bit.ly/3Se VIH1
geometry. Based on field geometry classification of zones is possible.
Platform for illumination of different field maps: nitrogen shortage,
API Field Map Spacenus GmbH disease risk, soil productivity, nitrogen uptake, vegetation index and dry Subject to charge  Crop cultivation hitps:/bit.ly/3FfSFXe
matter maps.
Platform for a wide variety of analytics with highly accurate data daily B
heliopas.ai heliopas.ai GmbH based on parameters such as soil homogeneity, soil moisture, crop type, Subjecttocharge  Crop cultivation Bttps' Ly LY m,

land usage, floor bearing capacity and plant health.

John Deere Command
Cab

John Deere Walldorf GmbH
& Co. KG

Operating concept containing joystick control, touchscreen screen and
networking of all machine components. Through the integration of real-
time weather data, individual presets and order management, the cabin
becomes a command centre for the farm.

Subject to charge

Crop cultivation/
administration

https://bit.ly/45wz9Ae

KPI map

Spacenus GmbH

Automated process of estimation of the carbon sequestration potentials.
The user provides field boundaries and crop history data and the app gives
recommendation for sampling. After sampling the data is being utilised
and given back to the user.

Subject to charge

Crop cultivation

https://bit.ly/3rRpGGe

Mantis (Augmenta

Augmenta (Raven, CNH

Al-based visual analyser — automatically calibrates rates according to the

field analyzer) industrial brand) in-field Variability accordipg to the initial input. Pre-calibration possible Subjectto charge  Crop cultivation https://bit.ly/45042Ha
through agronomical algorithms.
App for interpreting and archiving measured values from the press juice

NutriLabApp MMM Tech Support© analysis of fresh plant organs. The app can be used with a computer, Subjectto charge  Crop cultivation https:/bit.ly/48UfoWf
tablet, or smartphone.
With See & Spray technology, high-resolution cameras capture 20 images

See &and Spray (John  John Deere Walldorf GmbH  per sectond. Base.d on the images and grtiﬁcial intelligence, the system Subject to charge  Crop cultivation hitps:/bit ly/ARVIEDO

Deere) & Co. KG recognises the difference between cultivated plants and weeds so that
individual plants can be specifically treated.

Waterfox

heliopas.ai GmbH Al-based sensorless and yield-optimised irrigigation scheduling tool Subject to charge ~ Crop cultivation https://bit.ly/46JFA47
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Appendix Table 9. Overview and short description of farm management information systems (FMIS), commercially available in Germany (3—A-V)

Digital Technolo Manufacturer/Distribute ooy Application .
g gy ————— Short Summary Availability PP Source link

name/brand r area
Agricultural software program that administers data coming from the c Hivation/

365FarmNet Platform 365FarmNet GmbH crops or livestock. The software allows automation of data, cross- Free of charge aggﬁrfilsltr;‘?ofn https:/bit.ly/3NpbR8J
compliance, nutrient reporting, and document administrative tasks.
Big data-based software for agriculture. The software works with data o Hivation/

AGRAVIS NetFarming ~ AGRAVIS Raiffeisen AG ~ from various networked web tools in cooperation with geo-konzept —Subject tocharge ok & &0 https://bit ly/3r KBFr

GmbH.

Amazonen-Werke H.

Optimises operational processes and helps farmers to work more precisely

Crop cultivation/

Amazone 4.0 Dreyer SE & Co. KG and .efﬁc1ently, cons.erve resources with the help of software, electronics, Subject to charge administration https:/bit.ly/3Js6eFt
service, and networking.
Arable land use index in the browser and as an app for your mobile phone c tivation

DELOS OVIS IT GmbH for federal state-specific fertiliser requirement planning and material flow  Subject to charge agﬁncilsltr;?oifn https://bit.ly/3rAtBHm
balances in accordance with the latest legal requirements.

Greengpln mofato Green spin GmbH A decwl.on-maklpg support that provides global, satelhts:—based monitoring Subject to charge Crop cultivation/ https://bit ly/3rO0KiH

(Croptify) of growing conditions on agricultural land — updated daily. administration

MyFarm24 HELM . o

Software HELM.-Software shareMyfarm manages the complete documentation on a farm and allows Subject to charge Crop cultivation/ https://bit ly/48TUOmF
communication with partners. administration

(shareMyFarm)

NEXT Farming Pro FarmFacts GmbH The software networks .data islands and.extracts the maximum amount of Subject to charge Crop cultivation/ https:/bit ly/3tqrBBX
information from the daily flood of data in a structured way. administration

NEXT Farmine Li FarmFacts GmbH Intelligent networking of mixed fleets and cross-manufacturer integration Subiect o ch. Crop cultivation/ httos:/bit Iv/45pqv2i

arming L1ve armkrkacts Gm of important machine data. ubject to charge administration ps://bit.ly/45pqy2)

Documentation software for market fruit, fodder, vegetable, fruit, wine, c Hivation/

ProFlura ASSW GmbH & Co KG hops and biogas farms for all federal states and neighbouring EU  Subject to charge a;grfiztr;‘;?oi?n https://bit.ly/45kP2tv
countries.
It integrates public information, databases and cartography using GIS-

sio A eroasesor ITAP, NEIKER, IFAPA, WEB services. The platform enables the operation of several Decision Subiect to charee Crop cultivation/ httos:/bit Iv/3rK sdv]

£AE AEMET, INTIA, S.A. Support Tools with geo-localised information of each agricultural plot, and ! 8 administration PRIy Y

accessing data from remote sensors or different databases.

TAP Topcon Topcon Deutschland Software with three modules — Fields, Fleet and Pro, for documentation Subject to charge Crop cultivation/ https://bit ly/3LPWBAr

Agriculture Platform Positioning GmbH management, machinery tracking, data networking and decision-making. administration

https://bit.ly/48KcoM9
VarioDoc Pro/Fendt Fendt/ AGCO GmbH Software for management documen.tatlon. Processing of files in ISO-XML Subject to charge Crop cultivation/
Task Doc format as well as application maps in Shape format possible. administration
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Appendix Table 10. Overview and short description of decision support systems (DSS), commercially available in Germany (A—X)

Digital Technolo - Availabili Application .
g 8 Manufacturer/Distributer Short Summary PP Source link
name/brand - ty area
. . Fully automatic documentation for field management and provides access to  Subject to Crop cultivation/ .
. . . . - . https://bit.ly/3NGKK
agriDOC Agricon GmbH advisory services. Various modules available. charge administration pepy Q
AGROCOM NET ~ CLAAS KGaA Digital farmland register. f}‘l‘;’ggegt 0 Crop CUlthvalon  pip bitlyddcYpLW
Digital field diary with telemetry data of agricultural machinery based on a remote  Subject to Crop cultivation/ s
CLAAS connect CLAAS KGaA service contract. charge administration https://bit.ly/44bnxCF
CLAAS Continuous digital documentation and retrieving of work data, tracks, yield data, Subject to Crop cultivation/ .
CLAAS KGaA . ’ ’ ’ L https://bit.ly/3]qLrCl
TELEMATICS combine harvesters, forage harvesters, tractors. charge administration PABILYISIAET
Climate The Climate Corporation .. i . - Subject to Crop cultivation/ s
FieldView™ International SA Digital platform for farmland management with integration of digital maps. charge administration https://bit.ly/3PIK5wb
CropSAT Datavixt AB Visualisation of crop biomass variation for decision support of fertiliser and  Free of Crop cultivation  https://bit ly/3Xi1Dvd
pesticide applications. charge T
EcoPa UFZ, Freie Universitat Ecological-economic modelling to compare organic and conventional farming on  Subject to Nature httos://bit Iv/3CE3X6n
Y Berlin, BTU endangered grassland bird and butterfly species. charge conservation L
EOS Data Analytics EOS Data Analytics, Inc. ‘Syva;:tllllléf-l;?lze(zioiriﬁg monitoring solutions for monitoring, scouting, management, f}?:ﬂ;:t to acégﬁ ncil;g;\;ia;on/ hitps://bit. ly/3NHnodq
FAIRshare - Digital . . . . . )
Tools for Farm Gato de Bigode/EU Digital asse.:ssment tool helping .farm advisors to compare different digital tools, S}lllb_]ect to Crop cultivation  https://bit ly/43PNOXp
Advisors address their needs and evaluate it. charge
. Fritzmeier U Ittechnik . j ivati ‘
Isaria Connect Grrlnfﬁegrcofngg cchnt Software solution for data and task management. Sﬁ:rjgt to acér(iﬁrﬁ:ggfgfn/ https://bit.ly/3XglOtz
Magic Scout Bayer AG ]d)iﬁl;al tool for plant pests’ and disease recognition, weather analysis and field f;::rjge:t to Crop cultivation  https://bit ly/3NiWLRR
Kleffmann Digital RS . .. . - j o .
MyDataPlant GmbH & Software for site-adapted decision making based on satellite imagery. S}?gge:t ' Crop cultivation https:/bit ly/3thXZ9F
MyEasyFarm MyEasyFarm Software solution to support the management and optimisation of arable farms. S}?gge:t ' Crop cultivation https://bit.ly/3Q7LzKu
NEXT Farmin, L . . . . i ivati .
Office App & FarmFacts GmbH App for work documentation, information collection and data analysis on site S}?:ﬂgezt o acdrr(;li:r:)ll;g;\?é;on/ https://bit.ly/3ZMSNwF
SatAgro SatAgro Sp. 20.0. D¥g1tal, personable maps compatible with a wide range of agricultural machinery  Subject to Crop cultivation  https://bit ly/3CD9p6
with Cloud Computing. charge
Talking FieldsMaps Vlsta. Grrlle—Re.mote Dlg%tal map bas.ed on geo.st.atlstlcal analysis of satellite data for making site- Subject to Crop cultivation  https://bit ly/3RS2jqk
Sensing in Geosciences specific crop cultivation decisions. charge
Xarvio® FIELD BASF Digital Farming Software solution for optimising field and field zone specific crop production Subject to o .
Lo C Itivat https://bit.ly/3PQYUFD
MANAGER GmbH based on more than 30 crop optimisation models. charge rop edfivation pei/fitlyi3PQ
Xarvio® .. . .. . . .. )
HEALTHY BASF Digital Farming Software optimises ﬁ(?ld and season-sp§01ﬁc apphca.tlon t1m1.ng, product, and S}?bject to Crop cultivation  https://bit ly/46nYIKI
FIELDS GmbH dosage for crop protection. Can be used with own machines or with a contractor. charge
Xarvio® BASF Digital Farming Application for instant pheromone trap analysis function to support growers of  Subject to o . .
.. C Itivat https://bit.ly/3LQPj0
SCOUTING GmbH grapes and fruit in Europe. charge rop cuttvation ps://bit lySLQP{0z
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Appendix Table 11.

Overview and short description of digital technologies for guidance and steering (DTGS), commercially available in Germany (A-E)

Digital C
T ooy Application .
Technology Manufacturer/Distributer Short Summary Availability Afgal ! Source link
name/brand
For vehicles without a steering system pre-installation. It combines the
AES-35 geo-konzept GmbH performance of a hydraulic system with the convenience of an electric solution.  Subject to charge  Crop cultivation https://bit.ly/30XumU4
Accurate electric steering with RTK accuracy of up to 2.5 cm - even in reverse.
AFS AccuGuide™ . . Automatic track guidance in the field with an accuracy of up to 2 cm, with up to
CNH Industrial Osterreich . . . . . o .
komplett von Case 6 active screens with field maps, track guidance system settings and tractor and ~ Subject to charge  Crop cultivation ~ https:/bit.ly/30VqIPM

IH

GmbH

implement functions.

AFS AccuTurn Pro
and HMC II

CNH Industrial America LLC

Next-generation auto guidance technology for automated headland-turning,
using the same software logic found on Autonomous Concept Vehicles. The
system reduces operator fatigue and increases productivity by automatic
repeatable turns.

Subject to charge

Crop cultivation

https://bit.ly/3MPqVMt

AFS Connect™ -
Advanced Farming
Systems

CNH Industrial Osterreich
GmbH

The system enables real-time remote monitoring and management of operational
and fleet data activities of all tractors in fields.

Subject to charge

Crop cultivation

https://bit.ly/30VsFX0

European Union Agency for

Provide farmers with cost-benefit analyses on the use of EGNOS for machinery

Crop cultivation/

(agri) EASE Tool the Space Program guidapce in some Qf their typical agricultural labours: sowing, spreading, Free of charge administration hitps://bit.ly/3trYcqR
spraying, and harvesting.
A steering system that can be retrofitted to machines and models from many
Autopilot™ CNH Industrial Osterreich manl.lfacturers. With the help of this retrofit, .efﬁcwnt agricultural WOI‘k. IS Subjecttocharge  Crop cultivation  hitps:/bit ly/3ITPKiP
GmbH possible, because a driver can work more precisely and over longer steering
periods.
CEMOS Advisor CLAAS KGaA mbH App as an optimisation aid on the sma.rtphone Wheq driving combine harvesters. Free of charge Crop cultivation  https://bit ly/3CgScsi
von CLAAS The app enables error corrections and improves settings for less crop loss.
. impl - ion of i hines in the field. Devi
CLOUD ETO DYNAMIC Digital Simple, geodata-based documentation of operating mac ines in the fie d. evice . o . .
. . management, capture and management of programmes, jobs, and machine data.  Subject to charge  Crop cultivation https://bit.ly/3qx9Qil
farmunited GmbH und farmunited GmbH . . . .
Access via mobile devices with web browser.
CoGIS offers a range of surveying, soil sampling and remote sensing functions
for various service providers. It consists of the modules Basic, Mapping,
CoGIS geo-konzept GmbH Advanced Mapping and UAV. In the mapping area, the user can use simple GIS  Subject to charge  Crop cultivation ~ https:/bit.ly/3CeCRSY

functions, such as the recording of points and areas, as well as more complex
tasks, such as georeferenced soil sampling with automatic barcode generation.

Easy on board von
CLAAS

CLAAS KGaA mbH

The app provides for documentation with any AEF-certified field cards. The
exchange of job data is done via email per ISO-XML file. The machine can be
controlled via iPad using ISOBUS.

Subject to charge

Crop cultivation

https://bit.ly/30XR4LU

EZ-Pilot™

CNH Industrial Osterreich
GmbH

The steering system turns the steering wheel using an integrated electric motor
to keep your hands free. It still allows unrestricted manual steering when the
power steering is not engaged, and manual intervention is possible at any time.

Subject to charge

Crop cultivation

https://bit.ly/30ShLH1
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Appendix Table 12. Overview and short description of digital technologies for guidance and steering (DTGS), commercially available in Germany (F-T)

Digital Technology Manufacturer/Distributer Short Summary Availability Application Source link
name/brand Area
Fahrsourplanun Practically developed software module for planning lanes for any impact shapes. Subi
eoTﬁA)% & geo-konzept GmbH Free choice of headland and working direction, planning for partial areas of the C}l:aﬂgezt 0 Crop cultivation https://bit.ly/3WR02w8
& field is also possible.
Once the data has been transferred to the app, position data and status c ivation/
farmpilot-App Arvato Systems GmbH information is sent while the work is being carried out. This gives an overview Free of charge - (ﬁiﬁ;‘;&;ﬁfﬂ https:/bit.ly/3MUUsnS
of fleet and the progress of job processing in real time.
App for accurate, parallel driving in Precision Farming. Measures the size of the
Field Navigator app  Farmis Inc. farm, arable land, or grassland, without the necessary additional and expensive Free of charge ~ Crop cultivation https://bit.ly/43w2Kde
equipment.
FieldBee app eFarmer B.V., Incorporated Tractor navigation system or’automa’tlc steering system based on RTK with high Free of charge  Crop cultivation https://bit.ly/43HjwWn
accuracy of 2.5 cm and easy installation.
A fully integrated automatic steering system developed by New Holland. One
. monitor can be used for machine functions, automatic steering, mapping and )
IntelliSteer™ New Holland Agrlculmre (a implement control. Grade compensation is achieved by sensing the machine's Subject to Crop cultivation https://bit.ly/45VnHzC
brand of CNH Industrial©) . . A charge
roll, pitch and yaw movements and correcting them to avoid misses and overlaps
on uneven ground.
. Active implement steering for special crops, row crops, vegetable crops. Track
Reichhardt PSR guidance can be provided by a high-precision RTK steering system or optionally  Subject ¢
— Shifti - . e Ieetto Crop cultivati https://bit.ly/30S
?rI;rIzE Shifting geo-konzept GmbH by ultrasonic sensors from Reichhardt. The shifting frame can be used charge rop cutivation peibiyiseszeza
universally and independently of vehicle and implement.
The RTK network AgCelNet enables the reception of correction data throughout
RTK-Netzwerk Germany. The central computer can provide correction data in different formats  Subject to L .
- . . . C Itivat https://bit.ly/3MZJc9Z
AgCelNet geo-konzept GmbH - for different receiver makes - and for GPS and GLONASS simultaneously. The charge rop cutivation PABELY ¢
correction data from RTK networks are accessible via the internet.
SMARTPILOT farmunited GmbH Modular ultrasonic steering system for tractors, work platforms and harvesters. Subloct ¢
. ETO DYNAMIC Digital Precise navigation in plantation rows and tramlines. Precise navigation in Hoject to Crop cultivation https://bit.ly/3WXHI4p
farmunited . . . . . charge
GmbH plantation rows and tramlines. Orientation on parallel or single rows.
. . An GPS-based app that helps farmers choose and adjust the spray nozzle and o .
. . . . F fch C Itivat https://bit.ly/3qvFz44
Sprayer calibrator Farmis Inc keep track of the real-time flow rate of pesticides. fee o charge rop cutivation PRI YRAvE
TopNET Global TOPCON Corporation Satellite-based correction service with 4-10 cm accuracy and RTK service. Eﬁ:ﬂ;t to Crop cultivation  https:/bit.ly/3AWZGd66
Trimble Center . . . . ] o
Point RX, Trimble Trimble Inc. The gystem prov1des' hlgh-accuragy GPS survey correction up to 2 cm via  Subject to Crop cultivation/ https:/bit ly/3NizyAp
. satellite or cellular delivery worldwide. charge grassland
RangePoint ® RTX
TrueGuide Trimble Inc. A passive deV1ce. steering systerp that monitors and corrects the position of the  Subject to Crop cultivation https://bit Iy/312QwRS
equipment by acting on the steering of the tractor. charge
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Appendix Table 13. Overview and short description of digital information platforms (DIP), commercially available in Germany (A-S)

Digital Technol s o pets s, .
n::%lllejbr:; dno o8y Manufacturer/Distributer Short Summary Availability Application Area Source link
Agricultural Industry Agricultural Industry Platform to establish and maintain transparency regarding the c ivation/Tivestock/
Electronics Foundation  Electronics Foundation functionalities supported by specific products and their compatibility ~ Subject to charge o omeamntion 09 htps://bit ly/3twHC90
(AEF) e.V. with others.
Einfache . This guide to a simple field structure analysis is intended to help you
. Landwirtschaftsverlag . o .
Feldgefiigeansprache GmbH to draw conclusions from the current state of the structure for gentle Free of charge Crop cultivation https://apple.co/46vDNjs
fiir den Praktiker (FGA) soil cultivation and driving.
The EIP-AGRI brings together innovation actors (farmers, advisers,
Eip-agri European Commission researchers, businesses, NGOs, and others) in agriculture and Free of charge Crop cultivation/livestock/  https://bit.ly/48TQeqQ
Agriculture&Innovation p forestry, at EU level. Together they form an EU-wide EIP network. Nature conservation https://bit.ly/3QhioEP
On the digital platform knowledge transfer within the EU is possible.
Platform with multiple data sources from sensors (FS21), satellite . Crop cultivation/livestock/ .
. . . >, Subject to ch: . https://bit.ly/3ZVvKd
Farm21 Plattform Farm21 images, public weather data. Exchange with other users possible. ubject fo chatge Nature conservation PEABILLYISEVVRG
GODAN (Global O . iy .
Data for AE ri(::u?turep n GODAN Platform for agricultural and nutritional data to be available, Free of charge Crop cultivation/livestock/ e a0 e
and Nutri ti% n) accessible, usable, and unrestricted. 8 Nature conservation PR
A software-based tool that enables the legally compliant, ordinance-
NatApp ZALF e.V./ flynet compliant  establishment, documentation, and control of Free of charge Nature Conservation https://bit.ly/48U39Jd
environmental and climate actions.
Supporting farmers with an online platform that helps align their
) . . . . . . .- Crop
SAI Platform SAI Platform work with local, regional, national, and international sustainability Subject to charge cultivation/livestock/nature  https://bit.ly/3LZEt8k
Spotlight goals. The platform enables members to connect to other members conservation

while supporting their value and supply chains in a sustainable way.

Smart Farming
Platform (Smart AKIS)

European Union

A free digital information platform providing several tools for
disseminating and making easier the use of Smart Farming
technologies. The platform is open to farmers, advisory services,
agriculture consultants, and farming equipment providers, setting up
an open community where these groups can interact.

Free of charge

Crop
cultivation/livestock/nature
conservation

https://bit.ly/45z0FeG
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Appendix Table 14. Overview and short description of citizen science applications and platforms, commercially available in Germany (A-F)

Digital Technology

Manufacturer/Distributer Short Summary Availability Application Area Source link
name/brand -
3009 Pflanzen Coogni GmbH Database for the 1dent1ﬁcat1qn of.more than 3100 plants, including trees, Subject to charge Nature conservation hitps://bit.ly/3Qe9Kak
bestimmen shrubs, perennials, annuals, biennials, ferns.
The first online marketplace for certified nature conservation projects. It
ZAL eV Universiat (0 B e 1 shrough erowdundin or parinership
Agoranatura Greifswald/Deutsche . projec . & . g orp PS precof charge Nature conservation https://bit.ly/48Pflv1
. with companies. Private investors and companies can specifically promote
Umwelthilfe/DVL R .
biodiversity and nature services through the purchase of nature
conservation certificates.
. . The data transmitted on the portal will initially be kept available on the
Ministry for Climate . . .
Protection. Environment internet in a protected form exclusively for the user The release of reports
ArtenFinder ’ . ’ for quality assurance by the Species Data Coordination Unit requires your  Free of charge Nature conservation https://bit.ly/3ZT5bWa
Energy and Mobility .. o
Rhincland explicit consent. External experts then check the plausibility of the data

before they are transferred to the official databases.

Baume und Striucher
bestimmen

Palatinate/ Nature and
Environment Foundation

More than 330 trees and shrubs of the world recognise and name: native
and immigrant trees and shrubs as well as garden trees.

Subject to charge

Nature conservation

https://bit.ly/3rZvs8u

Rhineland Palatinate"
Baumfiihrer 2 PRO With the Tree Guide 2 PRO you get a practical identification and
and Lite Coogni GmbH reference work of the most common tree species in Europe and North —Subject to charge Nature conservation https://apple.co/3ZXDxYc
America.
BirdNET: BirdNET is an artificial neural network that has been trained to recognize
L . NATURE MOBILE the 500 most common bird species from North America and Germany. . .
Vogelstimmen einfach . . . . . . Free of charge Nature conservation https:/bit.ly/3LZrtQn
G.m.b.H. With this app you can analyse pictures of bird voices with your
erkennen .
smartphone from BirdNET.
The app makes it possible to enter plant observations directly in the field
Federal Ministry of with GPS-accurate finding points. The observations can be supplemented
Deutschlandflora App  Education and Research with photos taken on site. The data are fed into the Deutschlandflora Free of charge Nature conservation https://bit.ly/3QheEn2
(BMBF)/ TU Chemnitz portal and made publicly available in summarised forms as distribution

data by BfN on the website www.floraweb.de

Eh-da-Flachen

pocket.science

Initiators and responsible persons of an Eh-da project are citizens of a
municipality, farmers, beekeepers, gardeners, Nature conservationists,
everyone who has an interest in the ecological enhancement of the
landscape. The experts of the Eh-da initiative support committed project
initiators with corresponding digital maps and geodata material.

Subject to charge

Nature conservation

https://bit.ly/45qKnGt

Feldbotanik

Haupt Verlag AG

The field botanical app and the associated book Fundamentals of field
botanicals are intended to be useful tools for anyone who wants to build
up their botanical knowledge and train their knowledge of species.

Subject to charge

Nature conservation

https://apple.co/45t60eo0
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Appendix Table 15. Overview and short description of citizen science applications and platforms, commercially available in Germany (F-M)

Digital Technology
name/brand

Manufacturer/Distributer

Short Summary

Availability

Application Area

Source link

Flora Capture: digitale
Pflanzensammlung

Flora Incognita:
automatische
Pflanzenbestimmung

Technische Universitét
Ilmenau/ Max-Planck-
Instiut fiir Biogeochemie

Plant observations are digitally uploaded and identified by botanists.

Photographs of flowering wild plants from specified angles are used to  Free of charge Nature conservation https://bit.ly/385qSQG
train the image recognition algorithms that are used in the app.

Identification app for 4,851 wild plant species found in Germany. With

automatic image recognition and by answering a few questions, the user is

guided to the plant species they are looking for. The core of the app is an  Free of charge Nature conservation https://bit.ly/3FcWATf

intelligent image recognition technique for identifying plants using
smartphones and tablets.

Frosche, Kroten,Unke
bestimmen

Coogni GmbH

Frogs, toads, salamanders, newts determine in Germany, Austria, and
Switzerland. An animal guide from Naturetouch.

Subject to charge

Nature conservation

https://bit.ly/3ZWOvNq

Friichte sammeln &
bestimmen 2 PRO and
Lite

NATURE MOBILE GmbH

Reference work for fruits and berries of the most common species of wild
plants and crops.

Subject to charge

Nature conservation

https://bit.ly/3RYwOLk

Franckh-Kosmos Verlags-

Portray of the 37 most popular native garden birds. Own observations can

Gartenvogel . . . . Subject to charge Nature conservation https://apple.co/3rL9ne2
& GmbH & Co. KG be created in a list directly in the app. ! & Pe:app
Heu.SChreCken Coogni GmbH An a nimal guide from Naturetouch. Recognition and determination of all Subject to charge Nature conservation https://bit.ly/3S28WXu
bestimmen the important locusts of Germany.
iFlora-Germany contains more than 2500 illustrations. Information on
iFlora Dr. Oliver Tackenberg taxonomy, systematics, ecology, and distribution in Germany is also Free of charge Nature conservation https://bit.ly/3LYoUhp

integrated into the app.

Igel, Hase, Fuchs
bestimmen

Coogni GmbH

Naturetouch determination of 74 mammals in Central Europe.

Subject to charge

Nature conservation

https://bit.ly/4A8TTnXG

iNaturalist — Mit
anderen Usern

California Academy of
Sciences/ National

Naturalist is one of the most popular nature apps in the world for
identifying the plants and animals. A community of over 800,000
scientists and naturalists with reporting and sharing own observations,

Free of charge

Nature conservation

https://bit.ly/3LYICti

Insekten bestimmen Geographic research-quality data to scientists is being provided.
NASA, National Science It is not only a reference work, but also a tool for "citizen science": you
Map of Life (MOL) Foundation (NSF), can use it to directly document animal observations and thus supplement Free of charge Nature conservation https:/bit.ly/3rVbonV
MacArthur Foundation and expand the Map of Life.
Mollusken BE;S{C(?;OOIO ischen Recording of snails and mussels for nature Nature conservation/ red lists
Deutschlands - Gesellschaft %’3 N, Rote- The database offers an overview of current projects and scientific data Free of charge Nature conservation https://bit.ly/3Qhyeil
Datenportal Liste-Zentrum (RLZ) providers as well as expert support.
BfN, DLR, RLZ,
Moose Deutschlands - BLAM - Bryologisch- Recording of moose for nature.Nature conservatiqn/ red lists o . .
Datenportal LlChf?l’lOlOng‘Che The 'database offers an overview of current projects and scientific data Free of charge Nature conservation hitps://bit.ly/45zQdW2
Arbeitsgemeinschaft fiir providers as well as expert support.
Mitteleuropa e.V.
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Appendix Table 16. Overview and short description of citizen science applications and platforms, commercially available in Germany (F—M)

Digital Technol o R Application .

g cchnology Manufacturer/Distributer Short Summary Availability pplicatio Source link
name/brand - Area
NABU - ant der NABU eV Used to 1dent1fy the most common butterflies in North Rhine Westphalia to Free of charge Nature conservation _ https:/bit.ly/3QOjBIN
Schmetterlinge V- report observations.
NABU NABU e.V. With the .free app the user can identify, map and report the most common Free of charge Nature conservation  https://bit.ly/3PT9USD
Insektensommer domestic insects.
NABU Vogelwelt NABU e.V. Identification and reporting of 308 bird species through the app. Free of charge Nature conservation  hitps:/bit.ly/3ZTIViZ
Naturblick Mus.eum fiir Naturkunde The user takes photos of.plants and determmes therp with the automatic image Free of charge Nature conservation  hitps:/bit ly/3PYeu2p

Berlin recognition. The observations are recorded with location.

Naturgucker.de- Naturgucker Reporting app ‘for observations, 1nf0‘rmat10n can be recorded in the terrain and Free of charge Nature conservation _ https:/bit ly/45rWHOH
meldeapp uploaded with images to the observations.
Neuropteren Recording of Neuroptera species for nature Nature conservation/ red lists
Deuts (f)hlan ds BfN, DLR, RLZ,DGgaaE The database offers an overview of current projects and scientific data providers Free of charge Nature conservation  https://bit.ly/3FCjSCR

as well as expert support.

Bundesinformationzentrum

The app helps to identify the most important beneficial insects and shows how to

Niitzli im Gart . Free of ch: Nat ti https://bit.ly/3tzJFIW
utz lnge m arten Landw1rtschaft (BZL) promote them ree o1 charge ature conservation ps 1L 1y/ 51z,

PI.Iquhrer 2 PROand NATURE MOBILE GmbH PracFlcal determination and reference work of the most common mushroom Subject to charge ~ Nature conservation  https://bit.ly/3LZIkSQ

Lite species.

Pl@ntNet . several French institutions W}th the app, users can 1QenF1fy one plant from a picture, and be part of a citizen Free of charge Nature conservation  https:/bit Jy/3SibhOb

Pflanzenbestimmung science project on plant biodiversity.

Praxisapp Naturgucker  Naturgucker The app is aimed at nature-loving people who want to record their observations Free of charge Nature conservation  hitps//bit.ly/3tzNwax

outside and report them.

Reptilien bestimmen Coogni GmbH Naturetouch determination of lizards, snakes, turtles etc. Subject to charge ~ Nature conservation  https:/bit.ly/45rY ADj

Rote Liste Zentrum BfN, DLR, RLZ Scientific reports on the endangerment situation of species. Free of charge Nature conservation  https://bit.ly/45xZCNO

Schmetterlinge KBS GmbH For sharing observations about butterflies. Discoveries are displayed on the map Free of charge Nature conservation  hitps:/bit ly/3QjuOf)

Deutschlands of Germany.

Spinnen bestimmen Coogni GmbH Naturetouch determination of spiders in Central Europe. Subject to charge ~ Nature conservation  https:/bit.ly/46NqZVi

Tagaktive . Haupt Verlag AG The D.ay-Actlve Butterﬂl.e S app p ortrays 160 butterfly species that can often be Subject to charge ~ Nature conservation  https://apple.co/46to4Bt

Schmetterlinge found in Germany and neighbouring Central Europe.

Landwirtschaftsverl .. . . .
Schidlinge (DLG) G?Irllbglr schalisveriag Digital image database for the recognition of pests on crop plants. Free of charge Nature conservation  https://bit.ly/3M39Yyi
Vogelfiihrer 2 PR . . L _ )
anodgii tl; ret 0 NATURE MOBILE GmbH Identification and reference work for the most common birds in Europe. Subject to charge ~ Nature conservation  https://apple.co/45Ak40h
Wl}de Beeren und . NATURE MOBILE GmbH Determination and reference of the most common types of wild berries, fruits, Subject to charge  Nature conservation  hitps:/bit ly/3QecEvD
Kriuter 2 Pro and Lite herbs, and selected nuts.

.. L irtschaftsverl C .. . ) .
Unkréuter (DLG) G?Ir:glv;l schatisveriag Digital image database for the recognition of weeds in crop plants. Free of charge Nature conservation  https://bit.ly/46sDc1S
Wilde Tiere und Determination and reference for the most common mammals in Central Europe
Spuren 2 PRO and NATURE MOBILE GmbH and the Alps 0 ost co S P Subject to charge  Nature conservation  https://bit.ly/3tGOQcD
Lite )
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Appendix Table 17. Overview and short description of sensors (S) for agricultural work, commercially available in Germany (A-F)

E;%;Z&;L;I.:Iclgnology Manufacturer/Distributer  Short Summary Availability ifg);lcatlon Source link
3D-Smart-Sensor Sensors based on algorithmics with e generic recognition of line-like Subiect ¢
O3M151 - Line ifm electronic GmbH contours and their tracking. Data interpolation available, when the contours Cﬁaggez © Crop cultivation  https:/bit.ly/3Pk3QUX
Tracking are interrupted.
3D/2D-sensor for 3D detection of scenes and objects, suited for use in mobile machines. Subiect t
mobile apps ifm electronic GmbH Distance measurement and 2D camera with overlay function included. Cﬁaggz 0 Crop cultivation https://bit.ly/43VBIly
(0O3M251,03M261) Indication of warnings and obstacles (live view).
Measures leaf area index (LAI), fractional interception and canopy growth .
Accupar LP-80 . . .. . . Subject to I e
. METER Environment ® (canopy PAR) in order to determine if water loss is from evaporation or Crop cultivation https:/bit.ly/3ThryNS
(apogee instruments) transpiration charge
Full-spectrum acoustic logger, based on the Gecko processor range from Sublect t Nt
AudioMoth (v1.0) Open Acoustic Devices © Silicon Labs. Just like its namesake the moth, AudioMoth can listen at cﬁaggez © C;l;léivaﬁon https://bit.ly/43MadVu
audible frequencies, well into ultrasonic frequencies.
Baumer © sensors Sensors for agricultural machines for the application areas sprayer boom  Subject t
f icultural B Holding A ) . ) ‘ Hoject o Crop cultivati https://bit.ly/469yeri
e:i?}iﬂgﬁ ttura aumer Holding AG height, combine header height control and implement ground clearance. charge rop cuftivation P yERTyen
CLAAS@-Eerﬂhser CLAAS KGaA mbH A sensor-based sys'tem for t.he optimised application of N-fertilisers, growth  Subject to Crop cultivation https:/bit ly/447LNFP
System Isaria regulators or pesticides in different crops charge
CROP SENSOR Sensor with free calibration for optimal application of N-fertilisers, growth  Subject to L .
LAAS KGaA mbH . . ’ ¢ ltivat https:/bit.ly/42]7
von CLAAS© c $ KGaA mb regulators/pesticides, liming. charge 1op cuttivation Py s
ccomatController Sensor signals are picked up by a central control (SPS) via decentralised Sublect £
CRT21S ifm electronic GmbH sensor signals are received via decentralised modules and transmitted to the clfaggez ° Crop cultivation https://bit.ly/44mlQCD
SPS via CAN-Bus - for a targeted fertilisation, e.g., when spreading slurry
c-obs diital taes Lightweight GPS-tag and collars with several sensors combining high data Sublect t
and collfrs & e-obs GmbH rates for birds, mammals, and exotic species (e.g., coconut crabs). Battery cﬁag: © Livestock https://bit.ly/3CATCII
and solar powered options available.
Sensor measures air temperature, air humidity, soil moisture and soil Sublect t
FS21 Sensor Farm 21 temperature. It supports other modules of third-party sensors and global leaggz © Crop cultivation https://bit.ly/445zDNu
connectivity with NB-IoT, LTE-M and 2G.
Hand-held, multi-frequency electromagnetic sensor for investigation of soil Sublect t
GEM-2 Geophex Ltd. contamination from chemicals, investigation of groundwater occurrence, C;]laggg ° Crop cultivation https://bit.ly/3NeYJmx
helping tool for precision agriculture.
Control of soil water content, Application in the localisation of buried .
GPR - Ground . . - . Subject to - .
. Sensors & Software Inc. infrastructures as well as the localisation and detection of contaminant Crop cultivation https://bit.ly/42LKsDw
Penetrating Radar pathways charge
True North Technologies Grass-cover measurement system, based on a sensor for sward height Subjectto Grassland s
Grasshopper ® Ltd. measurement. charge cultivation https://bit.ly/3NAOIp3
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Appendix Table 18. Overview and short description of sensors (S) for agricultural work, commercially available in Germany (S-Y)

Digital Technology
name/brand

Manufacturer/Distributer

Short Summary

Availability

Application
Area

Source link

SC-1 Leaf Porometer

Measurement of stomatal conductance, which tells the difference

. METER Environment ® .. Subject to charge  Crop cultivation https://bit.ly/3Pbd8 T
(apogee instruments) between transpiring leaves and ones that have shut down. ™ £ p ey P Y &
SN-.SOQ Net METER Environment ® Sensor measures net radiation in real time (net radiation influences Subject to charge  Crop cultivation https://bit.ly/3CwrbLp
Radiation Sensor evapotranspiration).

SU-221 Ultraviolet . . . . o e

(UV) Sensor METER Environment ® Sensor measures total radiation from 300-400 nm in- and outdoors. Subject to charge  Crop cultivation https://bit.ly/3NISXuV

Terahertz-Sytems TOPTICA Photonics AG Water-contrast imaging of plant 16'?“@ B 1n—51tg r.nea.surements .Of the Subject to charge  Crop cultivation https://bit.ly/3qP50fH
water content of plant leaves for optimisation of irrigation strategies.

TEROS-sensors METER Environment ® Sensors for environmental measurements: soil water content, soil Subject to charge  Crop cultivation https://bit.ly/3qLDkd5

temperature. Different sensor models available.

Topsoilmapper
(TSM)

Geoprospectors GmbH

TSM is an integrated geophysical measurement system for the
determination of different soil parameters. Using geophysical
measurement technology and automated analysis methodology, the
uppermost soil layers (up to 1 m depth) are measured precisely and with
high resolution

Subject to charge

Crop cultivation

https://bit.ly/3JhLuA1l

Ultraschall-sensor
RUI00U

Hans Turck GmbH & Co.

KG

The sensor detects the distance of the spray bars from the ground. It is
acid-resistant and reliably withstands temperatures from -25 to +50
degrees Celsius and is therefore suitable for use in all climate zones.

Subject to charge

Crop cultivation

https://bit.ly/3NuDjmx

Vence®

Merck & Co. Inc.

Virtual Fencing for cattle and livestock management, which controls
cattle movement, manages grazing, and creates virtual fences to dictate
grazing behaviour.

Subject to charge

Livestock

https://bit.ly/3Cx12xx

Weedseeker 2

Trimble Inc.

System for pinpoint injection. Developed for impeccable weed killer, it
detects resistant weeds. In the case of weeds under the sensor, it signals
to the connected spray nozzle that the herbicide is precisely delivered
and the weeds are destroyed.

Subject to charge

Crop cultivation

https://bit.ly/3Xbe5SwF

WILDRETTER

ISA Industrieelektronik
GmbH

A machine-bound tracking system (assembly of various sensors on a
boom arm at the mower), detects fawns due to their higher heat
radiation of the animals compared to the meadow.

Subject to charge

Nature conservation

https://bit.ly/3JhcZtE

Winkelsensor QR20

Hans Turck GmbH & Co.

KG

Sensor for site-adapted guidance of the spray boom. It measures the
position of the spray arms inductively and withstands temperatures
from -40 to +85 degrees Celsius.

Subject to charge

Crop cultivation

https://bit.ly/3NuDjmx

Yara N-Sensor

Yara GmbH & Co. KG

The Yara N-sensor detects with high spatial resolution how much
nitrogen is supplied to the stock. From this, the required amount of
fertiliser is calculated.

Subject to charge

Crop cultivation

https://bit.ly/3p8Sx7q
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Appendix Table 19. Overview and short description of sensors (S) for agricultural work, commercially available in Germany (G-R)

Digital Technology Manufacturer/Distributer ~ Short Summary Availability Application Source link
name/brand - Area
IRT Infrared . Sensor for surface temperature measurements. It ~measures the Subjectto - . .
METER Environment ® . O . ¢ ltivat https://bit.ly/3qLIW8
Thermometer v thermal energy radiated from any surface within its field of view. charge fop cuftivation pebryed !
. . . . . The sensor is an active measuring system with four high power LEDs. It can be
Isaria Pro Active Fritzmeier Umwelttechnik v urng sy W ur gh pow . Subject to o s
Spray GmbH & Co. KG used 24 hours a day as the system operates regardless of environmental influences charge Crop cultivation https://bit.ly/4378hx0
p ) such as ambient light or dew. Can also be used for pest management.
Isaria Pro Compact Fritzmeier Umwelttechnik Crop sensor for N fertilisation, crop appraisal and N mFake scan, application of  Subject to Crop cultivation https://bit y/42K xjdC
GmbH & Co. KG organic substance, pest management and grassland reseeding. charge
Camera-controlled precision weeding instrument with sensors, the parallelogram
R K.U.L.T. Kress displacement allows the rear mounting of a 3 m hoe in the lightweight ARGUS  Subject to o .
K.U.L.T. iVision PV Umweltschonende . o . . . . Crop cultivation https://bit.ly/3qIH3rD
. frame construction for conditions in which the use of heavy solutions is not charge
Landtechnik GmbH .
possible.
ME-Blockage Miiller® Elektronik SS::dsi(gg frolrprrlg?lr;;(génsgee?iirgernhSer flow in precision planters and to monitor E}l::g;:t o Crop cultivation https://bit.ly/442sdKT
Moenit Sensor . Sensor network for measurements of temperature (air, soil), humidity, soil Subject to Crop ‘
M H . R .. . ’ i > T https://bit.ly/43L5vH
Network oenit Gmb moisture, irrigation monitoring, light measurements, pH, and EC-measurements. charge cultivation/livestock PRIy v
NEXT Weather . . . .
Station Basic. Eco and  FarmFacts GmbH NEXT Weather Station is the right tool for the job: an integrated system for Subjectto Crop cultivation/ httos://bit Iv/3CvwOl6
Pro ’ recording, documenting, and analysing weather data, and forecasting the weather. ~ charge administration PRILYRY
OEM-Sensors . .. . Development and production of customised sensor solutions for contact pressure, )
.. . Hottinger Briiel & Kjaer . . . . Subject to - .
(Original Equipment- GmbH load, torque in tractors, planting and harvesting machines; sensors for seeds and charge Crop cultivation https://bit.ly/3p5rF8p
Manufacturer) fertilisers.
Opto-sensor Miiller® Elektronik rSeecnesii)/rinf;)rS i};rnezllie; isteed detection during seeding procedures with a sending and a f}?:g;t to Crop cultivation https://bit ly/3qRndL6
OptRX Plant sensor PH.RODEN NACHF. KG CAN-BUS bgsed sensor for measuring qf the vegetation index and enables Subject to Crop cultivation https://bit y/3JYLIm
recommendations for a needs-based fertilisation. charge
PAR-Sensor (apogee . Full-spectrum quantum sensor that measures the Photosynthetic. Photon Flux Subjectto o . .
. METER E . . . C Itivat https://bit.ly/3Ph7mj2
instruments) nvironment ® Density (PPFD) from a field of view of 180 degrees. Outdoor and indoor sensor. charge rop eutiivation prbILy w
Phytos 31 (apogee METER Environment ® Sensor uses capacitance 'techn(')logy: it senses subrmhgram levels of water Subject to Crop cultivation https://bit ly/3PhdF6F
instruments) condensing on the surface, including frost and ice formation. charge
PLANTiriumCsensor  Miiller® Elektronik Sensor for automatic seed pattern detection with status messages. Z?:ggezt to Crop cultivation https://bit.ly/3qHzFwB
z);;fr{arslz?sgtre 5 METER Environment ® gzgrs:;measures the solar radiation flux density from a field of view of 180 S}?:g;t to Crop cultivation https://bit Iy/3Njte2S
Qstarz GPS Sensors QStarz International Co. GPS. Tr.avel Recorder suitable for livestock pattern recognition and position — Subject to Livestock https://bit ly/3NaJhYo
Ltd. monitoring. charge
Robocrop Side Shift Garford Farm Machinery Equipped with two cylinders, a potentiometer and a control valve, these units can  Subject to Crop cultivation httos://bit 1v/43TizNE
System Ltd. be retrofitted to any hoe or mounted machine requiring precise guidance. charge P PRIy
RumiWatchSystem ITIN+HOCH GmbH Automatic system for activity and behaviour monitoring of ruminants for research. Sfllggezt 0 Livestock https://bit.ly/445MtLG
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https://bit.ly/3qLlW8j
https://bit.ly/43J8hx0
https://bit.ly/42KxjdC
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https://bit.ly/43L5vHs
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Appendix Table 20. Overview and short description of field robots (FR), commercially available in Germany (A—N)

Digital Technol e . o ers Applicati .
1gita’ 1 echnology Manufacturer/Distributer  Short Summary Availability PPUCATION g uree link
name/brand - Area
Autonomous vehicles for soil preparation, seedbed preparation, crop management,  Subject to Crop .
AgBot T2 4 AgX B.V. e .. . > ’ ? I https://bit.ly/440LvQY
gBot T2, W3 and W gXeed B.V fertiliser application. Managed via the many platforms, software, and apps. charge cultivation Py vQ
. Light aut hich i fields aft in without i il
Autonome Feldspritze John Deere Walldorf GmbH ight autonomous sprayer, which can drive on fields after rain without causing soi Subject to Crop n .
John Deere & Co. KG compaction. High ground clearance and all-wheel steering, which enables charge cultivation https://bit.ly/3CAviGm
) manoeuvrability.
. Autonomous field robot with solar traction and ultra-ecological spraying. It can treat i .
AVO — Weed robot Ecorobotix v us 1 W ! b & prayimg Subject to Crop https://bit.ly/3qM5y7x
up to 10 hectares per day. charge cultivation
University of Applied Field robot for stamping weeds. Imaging sensor data is transmitted from the field via Sublect t Crop
BoniRob Sciences internet to a telework station, where a human marks the weeds and then the weed cﬁaﬂgg 0 cultivation/ https://bit.ly/3Pg4 V00
Osnabriick/Amazone/Bosch  positions are sent to the field for automated regulatory action. administration
X . Fully electrically driven field robot for weeding. Completely autonomous and all-
Carré ANATIS Field . ; . ‘ .
roeg(r)f 1 Pool Agri Import & Export ~ wheel steered, it works through the rows of plants based on GPS data entered in fﬁ:ﬂ;t to Cciﬁf’vaﬁon https://bit.ly/3Cy9mM?7
advance supported by two cameras that recognise the row of the plants.
CLAWS Earth Rover Ltd. A llg‘htwelght,‘autonomous'ﬁeld robot ablp to perform a variety of tasks such as  Subjectto Crop https:/bit ly/42LCKck
scouting, weeding and real-time data analysis. charge cultivation
Guided by artificial intelligence the robot controls an in-house build removal system Sublect & c
Dahlia 4.3 Dahlia Robotics GmbH towards weed plants whilst avoiding accidental damage to the crop plants. A Cﬁaggeg © N https://bit.ly/43129Zn
mechanical end-effector removes the weed plants.
University of Applicd Autonomous agricultural robot for automating monotonous and physically Sublect ¢ c
ETAROB Sciences }Aj;achefl p demanding field work. In real time, while driving, the position of each plant relative 0}111 aggeg © ch(g)vation https://bit.ly/4613DHk
to the tool is determined,
. . Solar-powered, fully automatic, and light weight seeding and weeding robot, usable  Subject to Crop .
FarmD FD2 F A ’ P . ’ v https:/bit.ly/3p8DSE
armDroid 0 armdroid ApS for many crops. Sows and weeds via GPS in and between the rows, range of 20ha. charge cultivation PR ¢
Autonomous field robot with precise plant detection and remote monitoring via Sublect £ c
. . . . . ubject to rop e
Farming GT Farming revolution GmbH 1nt§r]§16t. 'UII:»[ to 30 h autonomy. Detects green already in the cotyledon stage, by day charge cultivation https://bit.ly/3CyaMWZ
and by night.
Greenbot CR12/CR18 Precision Makers B.V. A se}f-dnvmg machine that .has been specially developed to W(.)I'.k for fruit farming, Subject to Crop https:/bit ly/3JGA M3
horticulture, and arable farming. It can sow, mow, plough or fertilise. charge cultivation
JoWeeding/Multipurpose Naio Technologies Autonomous vehicle that proyides mechanical weeding, can carry tools, and has a  Subject to Crop https://bit ly/3Pan2ms
Robot power adapter to plug in electrical tools. charge cultivation
o . Small robot with automated image and sensor data evaluation for autonomous Subject to Grassland/ .
KRIBL tit zu L k L . . ; https://bit.ly/43N7QS
Universitit zu Liibec navigation, detection of plant types in pasture land for small-scale farms. charge livestock PS:ABILY QSu
MARS AGCO GmbH, Fendt MARS's approach is to plan, monitor and accurately document the precise sowing of  Subject to Crop https://bit Iy/448LIS1
Marketing maize with small, swarm-based robotic units and a cloud-based solution. charge cultivation R
Weeding robots for large-scale vegetable crops. It detects crop rows and adjusts the Sublect t c
Naio Dino Naio Technologies tools to weed as close to the plants as possible. Based on RTK GPS and other cﬁaﬂg‘f 0 Céﬁfvation hitps://bit.ly/3ph9gW2
Sensors.
Sensor and robotic equipment that can record, monitor, document and analyse date Subiect t c
NEXT GreenSecker FarmFacts GmbH regarding weather, watering needs, biomass, distribution, pests, as well as fertilizer cﬁagge: ° Céﬁfvation https://bit.ly/3NxmnuH

application and plant protection.
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https://bit.ly/440LvQY
https://bit.ly/3CAviGm
https://bit.ly/3qM5y7x
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https://bit.ly/42LCKck
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https://bit.ly/3CyaMWZ
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https://bit.ly/3NxmnuH

Appendix Table 21. Overview and short description of field robots (FR), commercially available in Germany (A—N).

Digital Technol .. o pers Applicati .
1g1ta’ Lechnology Manufacturer/Distributer Short Summary Availability pplication Source link

name/brand - Area
Autonomous grain cart technology with safety cameras. Camera images run

OMNIDRIVE™ Raven Industries, Inc. with artificial intelligence that recognises humans, animals, equipment, and  Subject to charge  Crop cultivation https://bit.ly/46187h8
other dangerous obstacles.
Multipurpose power platform for autonomous seeding, spreading, and

OMNiIPOWER™ 3200 Raven Industries, Inc. spraying. Remote command, supervision and monitoring in the field or another ~ Subject to charge  Crop cultivation https://bit.ly/43YNx3S
cab.

Orio Robot Naio Technologies A field robot N t.h guidance sy stem based on RTK GPS s1gna1.. .Thls robot Subject to charge  Crop cultivation https://bit.ly/3PhYERr
offers the possibility to add options for greater autonomy and precision.

Oz Multipurpose Robot Naio Technologies A field robot with guidance S}./Stem based on RTK. GPS signal. The robot can Subject to charge  Crop cultivation https://bit.ly/3XeBwoM
seed, hoe, weed, transport, assist and make furrows.

Robocrop Guided Hoes Garford Farm Machinery Crop imaging system which achieves row following by viewing multiple crop Subject to charge  Crop cultivation hitps:/bit ly/4454ZnC

Ltd. rows over a large area.
Robocrop InRow Weeder ~ Garford Farm Machinery The sys‘Fem uses video image analysis techniques to locate individual plants to . o n
& Spot Sprayer Ltd mechanically remove weeds from the inter row and between the plants. Subjectto charge  Crop cultivation https:/bit.ly/3XaAom6

Developed for use on transplanted crops such as lettuce, cabbage, celery

Robotti (Long Range)

Agro Intelligence A/S

Field robot for high-precision, site-specific agricultural work, e.g., for
vegetable growers, seed growers and trial growers: seedbed preparation,
hoeing, weeding, harrowing, soil sampling, precise planting, and land
management.

Subject to charge

Crop cultivation

https://bit.ly/3JigY Go

Robotti 150D

Agro Intelligence A/S

A powerful field robot for power intensive operations, with 2 engines, a PTO
and traditional diesel-hydraulic setup. It can provide seeding, weeding,
spraying, ridging, mowing and rotovating operations.

Subject to charge

Crop cultivation

https://bit.ly/3PhV4qH

Robotti LR

Agro Intelligence A/S

Digital infrastructure enabling automatic data collection in the field, crop as
well as technical data, that can support decision support and management
systems.

Subject to charge

Crop cultivation

https://bit.ly/42Fod20

F. Poulsen Engineering

Equipped with a camera plant detection above every row, which enables

Robovator Mechanical ApS automatic hoeing in the row. It can work in darkness and can be operated by Subject to charge  Crop cultivation https://bit.ly/3qJvj8h
P> smartphone.
A high-resolution camera captures 20 frames per second. Using the images
See & Spray ™ Blue John Deere Walldorf and agrtiﬁcial intelligence thepsystem recognises the difference bitween cr(%ps
. GmbH & Co. KG/ Blue g - . Subject to charge ~ Crop cultivation https://bit.ly/43KdRil
River Technology . and weeds. Subsequently, the individual plants are treated in a targeted
River Technology
manner.
Ted Weeding Robot Naio Technologies Dedicated to vineyards, the robot removes weeds mechanically. Subject to charge ~ Crop cultivation https://bit.ly/3N59ffW
Robots for weed management, harvesting, inspection in the field. Additional . Crop cultivation/ .
ker Z T mbH . . e > Subject to ch. . https://bit.ly/3JetzKL
Uckerbot auberzeug Gmb functions are possible through additional modules HDIECLIO CHATEE Jivestock e
. .. Autonomous robot that detects obstacles to get as close as possible to a crop . Crop cultivation/ .
itirover SA itirover . .. Subject to ch https://bit.ly/43N60k
Vitirover SAS Vitirover© plant and cut grass around. Suitable for viticulture. PRIECTIOCHAEE  ragsland PE:ABILLY °
. nmann lI-terrain groun hicl mi ith sensors, manipulator ivati
Warthog/Husky/Jackal Clearpath™ Robotics Unmanned all-terrain ground vehicles customised with sensors, manipulators, Subject to charge Crop cultivation/ https://bit ly/3gDGPIx

cameras.

grassland
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https://bit.ly/46l87h8
https://bit.ly/43YNx3S
https://bit.ly/3PhYERr
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https://bit.ly/43N60ko
https://bit.ly/3qDGPlx

Appendix Table 22. Overview and short description of unmanned aerial vehicles and systems (UAV/UAS), commercially available in Germany (A-V)

Digital Technology

name/brand

Manufacturer/Distributer

Short Summary

Availability

Application area

Source link

Agronator® e-

Drone for heavy-duty transport of seeds, fertilisers. Suitable for

. . . Subj h C Itivati https://bit.ly/3Pi0dP
Duster, e-Seeder® Agronator AG pesticide application. ubjectto charge rop cultivation {ps: /oIt lySPIOCER
Autonome John Deere Walldorf Equipped with a weed scanner and a field syringe. This allows weeds to
Feldspritz-Drohne GmbH & Co. KG be scanned from the air and then specifically combated. The 10.6-litre  Subject to charge Crop cultivation https://bit.ly/3p8knAO
JD ' tank is filled fully automatically in a field edge station.
SZ DJI Technology Co. Data-driven agricultural drone with a maximum payload of 40 kg. . . .
’ . . . e Subject to ch: C Itivat https://bit.ly/3PA3KsH
DII Agras T30/T10 Ltd. Suitable for efficient spraying and fertilising. Hhjeet o chatee rop cuftivation Py )
gg;i?é?;;gﬂy) ISjiDJI Technology Co., Various camera drones that can capture data with high resolution. Subject to charge Crop cultivation https://bit.ly/3qQOeAS
. High-resolution data acquisition with dual vision and TOF sensors on
]S)é?ié\;[ atrice 30 ISjiDJI Technology Co., all six sides. The integrated ADS-B receiver warns in good time of Subject to charge Nature conservation https://bit.ly/4637ybD
) manned aircraft in the vicinity.
. . s . C Crop
DJI. Matrice 200 SZ DIJI Technology Co., Drone pla‘Fform for air workflows — high resolution data acquisition at Subject to charge cultivation/grassland/  hitps://bitIy/3Phsohe
Series V2 Ltd night possible. livestock
. . . . . Crop
DJI P4P V2.0 SZ DII Technology Co., Drone for high qqah.ty photos at 20 MP an.d VlFleOS n 4K a.t 60 fps with Subject to charge cultivation/grassland/ https://bit.ly/444bLKh
Ltd. stable HD transmission and obstacle detection in five directions.

livestock

eBee X, Ag and

AgEagle Aerial Systems

Drones for mapping with 3D, RGB, multispectral and thermal cameras.

Subject to charge

Crop
cultivation/grassland/

https://bit.ly/3N5yqis

Geo drones Inc. livestock
High-End . . . .
MultiKopter MultiKopter E'IBIX:RWHE a modular deSItgn forrionfg ﬂl(glhts thi[l(l) li:amera systems, Subject to charge Crop cultivation https://bit.ly/3Pdarks
i systems, sensors, or transport of good up to .
Drohne MK-U25 ystems, : port 01 goo¢ up g
Electrical coaxial octocopter drone with autonomous operation, o tivation
MC8-Octocopter AiDrones GmbH designed for various applications requiring automatic operation with  Subject to charge rop cultivationnature e /bit ly/3 JiaFSE

electro-optical payloads.

conservation

Quanfeng Hangzhou Oifei Intelligent Small and compact drone for spraying operations in different crop

Agricultural & species, equipped with FPV camera, support AB Point Flight and a fully ~ Subject to charge Crop cultivation https://bit.ly/3NC3cRD
. Technology Co., Ltd.

Spraying Drones autonomous mode.

Fully-autonomous, Al-powered drone including data analysis with high

Crop

Scout System American Robotics . . Subject to charge cultivation/grassland/ https://bit.ly/42PSHhM
resolution and real time data. livestock
VoloDrone Volocopter GmbH Fully-electric utility drone suitable for heavy-lift-services up to 200 kg.  Subject to charge Crop cultivation https://bit.ly/3XeWUKX
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