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3D Scanning
Thermal Imaging

Electrophysiology

Optimal Growth Strategy Al Climate Control
Professional plant knowledge Digital-twin
Professional farming knowledge Continuously fine-tuning
Real time learning Energy & cost efficient control

Feedback System
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Expert Knowledge-Based Strategy

Generation Al

SR 55 BPAR Sum)

Simulation-Based Strategy
Generation Al

Figure 1: Radiation-Temperature Ratio (RTR) graph
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15



03 Autonomous Greenhouse Challenge

Autonomous Greenhouse Challenged|A|2]| key point
- =X CH=lE Sal Chefet 7|Y, EHQ, HATPAO HHE R
+ O Al E82| £Z2 £0(7| QI8 FE, th3] 74| #HZ

- 1 ZL, &Y EEO| El= MH|[ATFSHA] AL AZ

1 1

16



03

el 7| At

CONTROLLER

Al-Powered Autonomous Climate & Irrigation Control

Learn how our advanced Al-driven solution reduces 80% of manual climate
computer work—freeing up time and improving consistency for growers.

v’ 2025.06 7|& +2000ha B¢

=0]55%, 78 30%, 2| HEZHE=
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Climate
Local Greenhouse Optimization
weather data data

Irrigation
Optimization

Strategy Continuous Every *
Optimizer optimization & 5 min
autonomous control

Support from an G Q crop °
Autonomous crop strategy & » controller

Greenhouse Manager crop registration

Multi-day forecast ~

Autonomous
climate computer
setpoint control

Climate Irrigation
sensors sensors

Ol2H Gl EX] 7]Hte
e SN0 /| UM setpoint B X535}
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() Source

Al solutions for
smarter greenhouse
cultivation

Built with growers, for growers, our solutions enable
smarter decisions, optimized operations, and higher
yields.

Our solutions e

Harvest @ thanet m .:,:.":; AGROCARE

House

flavorite

b MiLARsKi  royalpride.

v’ 2023.11 7|& +1250ha B®

v' 2025.06 +600ha
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8 Resized | B Latost prediciions

.
A
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{ Phase 2: first drain till last irrigation

250 AM 1109 11300
6292024 w8202 2912024
i Setting Minimum value
1
B Reakzea satwation [ £ roecte srydown tawctory (B Unde Shot size &) PREDICTED 100 cc
a
Radlation
sum &4 PREDICTED 30 J
setpoint
Time
between 00:20 h
shots

Dry-down in between shots

2,50 %

Number of irrigations to flush the substrate

Number of irrigations

0 i

Drain % for shots to flush the substrate

40 %

22N

Al 7]dh 2= 22| EFM
Source Irrigation Control

b

Maximum value

350

180

01:30

Plant Balance Factor Prediction - - 2 weeks | 7 weeks

88 8 © Wy Cuttvation
04
s —_— 7\\
03 ol
- / S
- S ————
i i o —
£ o0
3
g wm
< 02 /
03
04 v |
Week 8 Week 8 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17
cc © Pant Batance Factor [ @ Pruning Radiation Sum
J
—_ - D - — — ween 10 —
133,839.+15 140,061+ 132,368 141,274 =00 142,927 +500 133,997 -+5m 130,094 -+am 131,274
s « 128,90 *12308 « 1082 * 138,004 w1888 «vezez “nem
h
Production Rounds Color scale  Fruit weight Gross  Waste Net N
% % 1-12 g kg % kg kg/n
Total 100.0% 165% 120 134,000 2.0% 132,368 2
Monday 31-3 33% ®: 2.0%
Tuesday 14 33x ®: 2.0%
Thursday 3-4 33% o 2.0%
Friday 5-a 3% ®:s 1.8%
Saturday 64 0% 2.0%
Sunday 7-4 0% 2.0%

Source Irrigation Control
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LLNA A

Al That
Understands Vine
Crops

LUNA Al delivers the most accurate, real-time plant
data for tomatoes, cucumbers, and peppers—so
you can steer plant balance, forecast harvests, and
optimize every square meter.

Add Your Next Assistant Now

Stem Width

Head to Flowering
Truss Distance

Crops | 95
Climate 84

Irrigation = 91

Fruits / Plant
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Facility Map Planning Charts Crops Tasks

O n

Alex w

Local Time

3:54 PM

IUNU Farm

G8

TOV e Lunafruit IR

Plant Density (stems/m2)
(count)

2.5

Lunafruit Balance Spider
Metrics in GH 8

@ Target
@ Actual
@ Min / Max

Fruits / Plant - Lunafruit

Weekly Growth - Lunafruit

. Head To Flowering Truss Length - Avg - Lunafruit = eee

G8 G8 ] G8
TOV » Lunafruit Avgye2ah TOV e Lunafruit .Avg > 24h4 TOV e Lunafruit ‘Avg shw
Fruits / m? Fruits / Plant Weekly Growth
(count) (count) (cm)
® -

HEx

Head To Flowering Truss
Length - Avg - Lunafruit

11.9  Stem width - Lunafruit

N
\\2.4

Plant Density (stems/m2)
- Lunafruit

Avg e 1w

Lunafruit Plant Balance
Head To Flowering Truss Length - Avg & Stem width in GH 8

12.5

[
120 |

Stem width (mm)

12.00 13.00 14.00 15.00

f

Stem width
(mm)
__________________
9.6 .-
76%
5 M| T |13 15
no  anno/l T lanno  nos
J
. 2
16.00 17.00

Head To Flowering Truss Length - Avg (cm)

@ Lunafruit

G8
TOV = Lunafruit aizan

Head To Flowering Truss
Length - Avg
(cm)

18.00 19.00 20.00

Avg « 24h

G8
TOV e Lunafruit

Crop Metrics
94%

Bottom 3 Trusses - Avg Fruit / Truss ‘

(count) G

Avg Head Count / Plant ‘
(count)

Truss / Plant - Avg ‘

(count)
Fruiting Truss / Plant - Avg ‘ 229
(count) )
Total Fruiting Truss Count

246,070
(count)
Stem width ‘ aG
(mm) u
Fruits / Plant ‘
(count) -
Fruits / m? ‘ o
(count) :
Flower Truss / Plant - Avg ‘ o
(count) .
Bottom 2 Trusses - Avg Fruit / Truss ‘ 5
(count)
Total Flower Truss Count ‘ 43190
(count)
Head To Flowering Truss Length - Avg ‘
(cm) -
Total Truss Count ‘ 289,270
(count)
Current Fruit / Truss in Ripening ‘ .
(count)
Total Head Count ‘ 33,720
(count)
Length Between Trusses - Avg ‘ 20.98

lem)
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Yield Forecast (BeTa

TOV « Lunafruit « G8
(13,640 m?)

Singles Clusters

Average Cluster Total available clusters

@ Grade 1
00+ 0% 33,720
@ Grade 2
1.8+ 35.1%

@ Grade 3
1.1+ 22.2%

@ Grade 4
1.1%227%

@ Grade 5

1.0+ 20.1% 0« 0kg

Total selected clusters

23,159

Sample weight (g) [©) Week 14 total weight (kg) @

160 17532

Minimum Fruit Grade

Truss Location

King Tail Truss 2

Minimum King Fruit Grade

2 3

0+0kg 7,789 = 1,246 kg 15,370 « 2,459 kg

Total weight (kg) Weight per m? (kg)

18,712 14

Partial Harvest
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IUNU Farm =] Iy D alid S A € O O Alex ~
Facility Map Planning Charts Crops Tasks
Search... Q. | < < BacktoReport 03 Blender 62 [ Today, 4:30 PM £ :
@ Location hd Lowering Task Quality o E %? x X
Head Spacing - Range by Location
£) Crops N 498.00

& Crop Metrics v
452.44
©x Labor Metrics v
406.89
@ Harvest Metrics v
& Microclimate v 361.33
& Climate v
315.78
= lIrrigation 4 @)
£
o
- 270.22
4% Previous Models v
@ Crop Plan v
224.67
1791
133.56
88.00
05 Jan 12 Jan 19 Jan 26 Jan 02 Feb
@ Row 8024 @ Row 8035 B Row 8044 @ Row 8055 Avg e 24h

May '24 Jun'24 Jul 24 Aug ‘24 Sep 24 Oct 24 Nov '24 Dec 24 Jan '25 Feb '25 Mar '25 Apr ‘25
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THHH Al MH[AS| = EFZIR 2 7|2 & + ==Y MH[A X[
600~5000 K &Z/ha/year > 1002+ ~8002t!/ha/year
ZLHOA Al MH| AT 283 B[2H SA RS ERZIeh MH|A S BHS7L 82| T
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0t HEi=Z O|& (Transition) X|0f| Lot 22 (State Space Model)

Volume Distribution by Ripeness Class Across Dates
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DE2  SiLtel 2HAo] £3h= el (State)% olstu,

H%—I CHS A

SAXH AIZ=O| M CHS A|Tof| OfT AFEHZ O]S (Transition) & X|of| CHSH 22 (State Space Model)
|0l YMSH= MERE SO0 HH| 242 H2 S AEXNOE By

=
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b
0x

37| &

37| &t

481%7| (XLarge-Red)

2HH 4% (XLarge-Mixed)

A=2t2 (Large-Red)

EMEIY (Large-Mixed)

H|CHEtE (Large-Green)

ZHMAIE (Medium-Mixed)

H|chE7| (Medium-Green)

|
&ntE7| (Small-Green)|

Population Transition Matrix

o0 0 0 ]
0 0 0 o
Q 0 0 0
0 0 0 0.392 0.254 0.354 0
0 0 0 0.119 0 0.101 0

o
o
]
0
0
0.2
0.045 0 0 0 0

0 0 0 0 0

At1t%7| (Small-Green)  H|CHE?| (Medium-Green) ZMAIE (Medium-Mixed) HICH2tZ (Large-Green)
To State

EMEIS (Large-Mixed) A£2t2 (Large-Red) 2iE 4% (XLarge-Mixed)  +&%7| (XLarge-Red)
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d o= 2y
1. AIZ EFX} QIAISHA 3DFIHEIE ZHE(X, Y, 2) = ‘
2. B2HF(A*) [ HIFIHO{(PID) / RIXIX|0{(SLAM) s X|HC 2 0|S m
3. GI|FE(K)CE ERE AE0|HEE S ZHHE AC2 0|5 E
4. O42{7tX| R (Grasp Planning / Force Control)22 &2 9K, 4=, a8 = : o
TSl A] & Long-Tail
—

Long-tail Problem ;SF_; H&;ﬁ
7 ER0 ol CiE U Woaln st oM BN m e ey . B
100% M&22 Mt=E Z40] O3S S
"B 2= H|0|A 20| o] of|2| HO|AES HEE 4 Uo{oket ﬂmn

L/ i,

c. Species d. Actions

£X: https://www.lgresearch.ai/blog/view?seq=250&page=1&pageSize=12
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Figure 7 Examples of Task III results for each condition of simplified laboratory (320-, top), simplified
greenhouse (#21, middle) and unmodified greenhouse (#21, bottom). Color image (left) with
intermediate result (step E) with estimated stem and refined fruit estimation area (middle) and final
fruit and stem center estimates (right).

ZX: https://doi.org/10.1002/r0b.21937
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Move arm waypoint W
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position

Platform at first
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fore frut [ En Ahu\ls"\o\ { End
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e approach?. '“‘:\ approach j Yes \s\opmachv i -‘\ a:a:mla;h
 cycle / cycle

—‘,— Sensing point

¥ Target sensed
fromY1

% Target sensed
fromY2

ZX: https://doi.org/10.1016/j.robot.2020.103591

input : angle,; with interval [-90,90);
angle,, with interval [0,360]

output: angley;, with interval [0,360];

1if angle,; == 90 then

2| angleg, =90

selse if angle == —90 then

1| angley, = -9
selse if angle,; >= 0 then

6| error, = absolute( angle,, — angle.);

7 | errory = absolute( angley, — (180 — angle,);
s | errory = absolute( (360 — angle,,) + angle,,);
o | if errors < errory A errorg < error; then

10 angleqis = angle,y;

11 | else if error; > error; then

12 angleai, = angle,;
1| else
1 angleai, = (180 - angle.);
15| end

10else if angle,; < 0 then

17 | error, = absolute( angle,, — (360 + angle,,) );
18 | error; = absolute( angle,, — (180 — angle,;);
10 | errors = absolute( angle,, + (angle,; = —1);
20 | if errory < errory A errors < error; then

n angley, = (360 + angle,,);

22 | else if error; > error; then

Yes inspan Fig.2 Flowchart describing the two different approach strategies. Left: single approach direction; Right: multiple approach direction (differences. = angleqis = (360 + angley);
Fruit 1o bin Muove arm marked with dashed lines) 24 | else
closer w frui 2 anglegi, = (180 + (angley; * —1);
26| end
Lower platform Approach frud Move arm = H d
Detect I‘I . '// / / - - - e
End b second hamoest using visual VgL around St = M https' dOI'Org 1 0'1 007 S1 0846 01 8 0892 7
AL
heigh SETVOLNE SEm =
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ME2 E 2, Foundation Model2| S&. Language0llA| Physical Intelligence=

(2017) Transformer
“Attention Is All You Need”
- B2{del S mzCtY T2 A0l K2[of Zot=|X| ob= HE

19
>

22| 7|Hto] HAIE.

(2018) GPT-1
“Improving Language Understanding by Generative Pre-Training”
> 72 AP HS (Pretraining) 2 2 2101 O[3l 52 HIoFx 3L “HIOJE| X + ks &

IIIZ
10
N
olr
0x
()
fot
0
Jul

(2020) GPT-3
“Language Models Are Few-Shot Learners”
> 17509 T2t0|E] RH0| SHBIH, WA 84 Ql0|= ME2 HHIS 2. WS oIX| RHo| A HOIE HHH,

(2021) ViT
“An Image Is Worth 16x16 Words"
- Transformer #27} 0|0[X| S0z HE 7ts8E US. AAH UK 2 SHFE|= HE DA A,

(2021) CLIP
“Learning Transferable Visual Models"”

> BIAEQ} O|0|X|S Bl Sh&3H HE|RTt BH shas A, 210{9F A|2t A0|2] 2|0|E $1Z (semantics alignment)O] ZHSBHEL
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ME22 M2H Foundation Model2| S%. Language0l|A| Physical Intelligence=

(2022) RT-1
"Robotics Transformer for Real-World Control at Scale”

- AH 22 Ao H|0|E{Z TransformerE &t&, A|lZ-AH0o-F(VLA) a2 AH™o =z H, 2230 AM2| Foundation Model Al
CH 22t

(2023) ACT

“Learning Fine-Grained Bimanual Manipulation with Low-Cost Hardware"

- 2712 H|0[E2t MH|E HH|Z2 = Hutt 22| ZES o5 /IseS 22, HIOlE 2240t 4849 ZIRE HAl
(2023) RT-2

“Vision-Language-Action Models"”

> QAEUIo| CHRE Al[Z-AH0] H|O|EE ol SEIMAl S| &ts} 7set BE 13, Foundation ModelO| CIX|EHo|A S22 =&
=l AH™A 27t
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Physical Al

« Multimodal Al 20| 2ot Z1IE EX0[|2t= S| X2 IME Sl ANl S7H0l[A actions +1215t=
Cl=ZXls 22

 [CHmE Vision Language Action HI[O|E{S =&510] Lot 2X 2HS utate +
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AgileXiRobotics
Data Collection Solution
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Minimal sim-to-real gap via Photorealistic 3D reconstruction
=X : Zordi
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Train and validate various models before deployment
=X : Zordi
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Simulation & Synthetic Data for Imitation & Reinforcement Learning
=X : Zordi
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