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Autonomy is Coming

Dave Krog
Salin 247, Inc.
Ames, |A
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Agriculture is the best industry on the planet
— let’'s make it better
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How do we make it better?

Soil health
Water quality
. GHG emissions

Farmer health & safety
Rural development
Healthy foods

Crop yields
Production costs
Profitability & growth
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Let’'s change the way we grow our crops

Innovation + Data
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We don't need
big, heavy,
expensive
equipment
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Salin 247 is building a platform for small-
scale, light-weight, electric-powered,
autonomous crop production machines
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Salin 247 Platform has hardware & software components

m Mechanical
Docking Motors/batteries
Station
m Sensors
Controllers

Field
Implements

Hardware

Software Control software Path planning
Data pipeline NaV|.gat|.on
Monitoring
Agronomic support
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We use a wide range of technologies

Robotics operating system (ROS)
- OpenAl software
- RTK GPS
«  Brushless DC motors & controllers
 Lithium iron phosphate batteries
- Electric-powered hydraulics system
*  Pneumatic system
- Mattrack tracks
«  Custom configured on-board computer
- Wifi modem
- Precision Planting sensors & software
- Martin Till row cleaners
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Questions we are working to answer

Will all crops eventually be grown with autonomous
machinery?

Will farm machinery get smaller over time?
Will farm machinery be electric-powered?

How will farmers be supported in their use of autonomous
farm equipment?

What will be the role of machine learning with autonomy?
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First time in 85 years this field planted without a tractor
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What does the future look like?

Small
Light weight
Electric
Autonomous

Growers will decide
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Thank you

Dave Krog, CEO
Salin 247, Inc.
Ames, IA

515-418-2952
dave@salin247inc.com

www.salin247inc.com

315t Annual

NATIONAL

NO-TILLAGE YeME.FMeE) 'e)@pta Mg GS3 OUALITY Martm Tlll ‘

/‘\\ CONFERENGE = = =% olwomnc

Prec 3 T,
Ag Leader: \/ Drecisio! ?Ahn?ig?s?)‘:s Sound X% Mid\West

Planting Bio-Tech..

( |
o
Januar y 10-13, 2023 « St. Louis, Mo.




315t Annual
NATIONAL
#) NO-TILLAGE
Ny CONFERENCE

January 10-13, 2023 » St. Louis, Mo.

ZA\gual ll

David McGavin

315t Annual

\\‘/4 :3“#:'1:[&: Yetter-) 'e)@pta Mﬁ]!’ag GSBOUALITY Martm Tl“ ‘ wearpari

/‘\\ CONFERENGE ~ — ™ —
. % C N
January 10-13, 2023 St Louls, Mo. Andersons Sound x

Precision

SmEmE=
. ===-=
Plzmtm

Ag Leader’

LLLLLLL




Aqua-Till 50,000 psi Liquid & Seed Cart
Pump + Power Plant I

Tractor 3-point link
+PTO Frame + Liquid Tank
Tractor Planter or
Seeder Aqua-Till
Plumbing

Front Mounted
Liquid Tank

Aqua-Till 50,000 psi
Pump with PTO drive

Aqua-Till

\ Plumbing

Aqua-Till Mach 3 Jetacide

Aqua-Till Mach 3 Liquid Coulter

Liquid Coulter”

Slice through crop residue with aqueous fertilzer.

Jetacide™

Example: Inject herbicide to terminate cotton ratoon. Example:
31 Annual
NATIONAL ——
\\VL No-Tuge | Yetter) Ve<apta  MonTag _S= =f Martm Till wearparls
/‘ \\ CONFERENCE P m el E -
€ I SR RERIEE
sy 103, 2023 5. Lo, o Ag Leader Planting ey Sound ¥ 'g”,g’}’gfﬁt L] Z==2SS====




315t Annual

SVL :gtllglul‘t‘\lni Yetter) @@Qaptna_ MF\FTag GS=" Marti ll
71 I === R

’ ¢ . NS g \\ :
January 10-13, 2023 « St. Louis, Mo. Ag Leader I’l;mling Andersons Sound W Vlg\qgl'\['/gceﬁt










315t Annual

NATIONAL — " '
S‘lé NO-TILLAGE (\F{ggggg) @@@pta Mﬁ:Tag G>=" Martin Tlll ‘
//‘\\ GIII'IFEI‘lENGE Precision [ 0a<<<< Y AL

January10-13, 2023 * St. Loui, Mo Ag Leader Planti ng Andel‘sonS' Sound x w IB\/llg_‘['V(\E/ceﬁt




2
N
2 U
" YR 3
'& q
-
/

Jis

7 K-

4 S
By -
\)

< b G
ey B ]

: o ‘<
4
N e
\)‘!'" L &
)\
-
A3

AR

: o ;

A\ iy
.. % e " - : A
VIS e,

< L
5 .

) -3
o A SO 8

315t Annual

NATIONAL — = == oSl
é‘e-’é wmee | Yetter) Vecpa  MonTag S, Mari: SRR ()
/ ‘ I}III‘IFEITENFE‘ ' Aag Leader* Precision ] 7a<<<< TR0
' g Planting YU S IO Sound ¥

January 10-13, 2023 e St. Louis, Mo. BioTech AFORGE
2 Inc L







N
o

18
R2=0.9734 Lot
16 Leeettt
’a eoo00°®?® oo’
< .......00-0"'°
\":"']4 .....oooooo
b Ve 0o® °®
8 12
o .o°
© ®
o o
210 o Dry straw stems
£ . 90° angle
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© 55kpsi pressure
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Wheat straw stem compression level
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40 m6km/h Cutting WET straw at: oo
90° angle
= 35 #9.2km/h 55kpsi water pressure AT
é 10mm stand-off distance
= 30 @12km/h 50% compression bl
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Nozzle size (Inch)

315t Annual

\
- :gl-]'lll'rl‘l‘lliii \ﬁ Yetter) 'e)@pta

wearpar

TILLAGE TOOLS

=
MonT G =
(/‘\\‘ CONFERENCE ' (“*M:"""ﬁr;; solutions, inc. ag GS3 QUALITY

MarirT]|

Cultivating Solutions for Growth

. , o Precision ] iYLy ; s mEmsmE
January 10-13, 2023 « St. Louis, Mo. Ag "eader P]a llti n g Andersons S ou n d w Ié/lllg__}_/é/ceﬁf S| =_=:_:-=--=- E-=-




25

L 2
20 @ Compressed-Wet A Compressed-Dry =¥
L 2
— Loose -Dry Loose -Wet A
©
= A
= ¢ A
n 15
= o
©
Q
@©
U .
'E A
o 10 A
2 R?=0.9633 ‘
> A
o e
R2 = 09784
..-".. A
5 T
R2 40.9686
R?=0.8959
0
0 10 20 30 40 50 60

Water pressure (kilopsi)

315t Annual

NATIONAL " - NV, e ’
pA no-Tunee | Yetter) Ve<opta  MonTag _S5= .:lell wearparls
/‘\\ CONFERENCE = — P e e e et 2€a el
{ ¢ 4 h e (((( - L 1 5 1 ] ‘
January 10-13, 2023 ¢ St. Louis, Mo. \ Ag l'eader - -

UERGHEEE Andersons: Sound ¥ S Ié/llgl_\'[é/gﬁ’f ESEEEE

LAFORGE




NS A\
c W q- 1 .
-~ . e T o T -
>, . . mmpepipy - Y >
s I sameniisinn st - e
35 - 03mm /° 7 > -~
= 7 7 =4
e ’ -~ il
S / 7 s it
Q 7 7 7 areret - i
30 8 / 7 ...?ﬁ"" >
o0 Loveeer™™” ’ *
£ Bt gl ’ 7
o 7
25 % 0.25mm s 7 /s .,,...-/(
Q / // g //
= ey o
=) £ - ’
gy B T (. gy g o = F
& s>y | 7 < Cutting settings: Wheat straw stems
0.23mm ., y, P o =
Aecagherases Lt B =90" angle
0.20mm £ 7 A 4 4 s = 10 mm stand-off distance
15 < )/ m.c. = 69% (wet basis)
0.18mm ./.../..../-.../ 1 A = 50% compression
T AN ATy, TEULT © P = 3,800 bar
10 0.15mm gy 24 I
l
I
5 [
: Water volume rate, L/ha )
1m row spacing
0 1
0 50 1 100 150 200 250 300
| 0.5m row spacing
I
0 100 200 300 400 500 600
0.3m row spacing
0 100 200 300 400 500 600 700 800 900 1000
31° Annual
g 0 ron’ G5=- wear arts
Ze NO-TILLAGE (YEEE’EE) %E)ta MonTag GS3 QUALITY Mal'tlll Tlll cutivat ﬁ“ﬁi""’ S
solutions, inc. Nr—r————————— ultiva ion row
/ ‘\\ CONFERENGE P et SEED ‘
. Ag Leader recision MidWest SESERERS
January 10-13, 2023  St. Louis, Mo. Plantin g Andersons SOU n d w BioTech.. YT ——




3715t Annual

NATIONAL _— et :
S‘b nomunge | Yetter) Wexapta  MonTag _S7=  Martin:Tj|

FARM EQUIPMENT

: solutions, inc.
//‘\\‘ GONFEBENGE solutions, in¢ SEED
¢ )

Precision LTI,

January 10-13, 2023  St. Louis, Mo. | Ag Leader Planti l]g AndersonS' Sound x N E/Illg:rvé/ceﬁt




315t Annual

NATIONAL T
\\VA NO-TILLAGE . e'l:t'.er‘) '@@E}ta MonTag Gs3 QUALITY
/‘\\ anFEnE“cE solutions, inc. SEED

””

Precision ] 7a<<<<
Ag Leader Planting Andersons [TV e 18,2 I\B/Illct)j'l\[gceﬁt wonee

{ ¢ { K
January 10-13, 2023 ¢ St. Louis, Mo.




= X !
A \\ .,/*‘7 \
iInseed

e
773

‘
o

)
.

315t Annual

NATIONAL — o 7 '
5“,4 No-TuiRGE | Yetter) Vexapta MonTag 7= MartiTil ‘
7/ coneenenee | = R W

' -, Precision [ a<<<=< S |
January 10-13, 2023 « St. Louis, Mo. Ag Leader Pluming Andersons Sound x la\qgj-\r/élceﬁt

A N\ N







371¢t Annual
NATIONAL
Nﬂ-TIllAGE
Ny CONFERENCE

January 10-13, 2023 » St. Louis, Mo.

Using light energy to control weed seeds

Jon Jackson, Global Neighbor
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Weed Seed Destroyer

Alpha prototype field test

Beta prototype
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Light Energy Flora Control
Blue

Apply energy (light) to plants or seeds

Short durations of light Mid IR

9.5
— 2-10 seconds UV | Visible | NIR

Y

« Wavelength Combinations: S 0
— Peak of Photosynthesis A or B: Blue ZC'; 1.5 5250 ‘C blackbody spectrum
* At high concentrations: 10X to 70X sunlight 2 /
— Unnatural (not in sunlight): Mid IR £ 10t 0 o
© Radiation at sea level
©
. (% 0.5 Absorption bands

Alter plant and seed growth: H:0 COz

— Beneficial at low levels 0.0 Vv : el TSN
: : 200 400 600 800 1000 1200 1400 1600 1800 2000 “226Q-2 86673000
— Damaging at higher levels 0 40 0

Wavelength (nm)
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Stopping weed seeds from germinating

« Efficacy Studies: Directed Energy .

—Ohio State Study: > 99% efficacy on
pigweed seeds

—Central State Study: 97-99% efficacy on Foxtail
common weed species

—Others studies show > 95% efficacy

0 sec 4 sec

Ragweed

Morning Glory
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Weed Seed Destroyer

Control system

Input hopper

* Runs chaff only through light
tube

« Damages certain cells without
destroying whole seed

« Uses only 10HP on 32’ head

* Only moving part is auger

Alternating light zones

Low dust chamber

High velocity blower 2
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Effects on Germination of Redroot
Pigweed Seeds

Doug Doohan & Cathy Herms, HCS, OARDC/0OSU, 1680
Madison Ave, Wooster, OH 44691

100%
80%
60%
40%

20%

0% — - — _—
Control Trt_A Trt_ B Trt_C Trt_ D
B Normal Radicle M Abnormal Radicle M Split Seedcoat Ungerm.
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Research Collaborations: Texas A&M, LSU, Central
State, U-ldaho, and others
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Development Status

« Tested on soybean, wheat, rice chaff

« Morning Glory, Fox Millet, Ragweed and Pigweed, hemp Sesbania, Johnsongrass,
Prickly sida, Barnyardgrass, annual rye grass

* Flow and efficacy verified through independent testing

* First field unit on JD680 in TN
 Next unit JD670 in IA

 Research units at Texas A&M, U of Idaho, Central State

* Interest from most areas of US, Europe, Australia
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Thanks and any questions?

Jon Jackson, Global Neighbor
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