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o Data Variability: Inconsistent data due to diverse sources and conditions
O Data Scarcity: Lack of high quality, labelled datasets

o Environmental Control: Requires precise control of all factors

O Resource intensive: Expensive to create and maintain controlled env.

O Multimodal Data: Need to integrating various data types
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6x Plate 24x Plate Tabular data

21372 1638 0.112
" 20878 1924 0.098
30829 1689 0.199

12x Plate 48x Plate

AREA_PX | PERIMETER | ROUDNESS | RMS

0.353

0.489

0.612
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Plant Detection
Status Image Count Plate Type Foil Presence Est. num. of plants
Infected 387 6 X 2322
Infected 235 12 v 2820
infected 259 24 v 6216
Non-infected 42 24 b4 1008
Nen-infected 840 24 v 20160
Estimated plant ¥ 32526 (7))
; O
Plant Prediciton O
Status Image Count Plate Type Time Step [h] Est. num. of plants E @®
Infected 32 6 0 192 e
Infected 3z B 3 192 e
Infected Y] 6 6 192
Infected 32 6 g 192
Infected 32 B 12 192
Infected 32 6 24 192 (TR =)
Non-infected 60 6 0 360 = O
Non-infected 60 6 3 360 @ C
Nen-infected &0 6 6 360 n °a
Non-infected 60 6 9 360 - 3
Non-infected B0 3 12 360 QO
Non-infected 60 3 24 360 @ -
Estimated plant ¥, 3312 “6 om
tE
Plant Segmentatiun < -
Status Num. of Plants Manually Labeled by Verified
labeled model -o
Infected 2298 v X v QO
Naon-infected 1008 W x W (7)) [F)
Infected 546 X v v ‘= O
Non-infected 545 X v v .g (o]
Estimated plant ¥, 4397 -5- E
o

Plant Evaluation

Status Num. of Plants Manually Verfied Statistic
labeled
Infected 2298 v v See fig 51
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(A) Descriptors Vis. Euc. (B-1) Image SIMCLR Vis. Euc.

(D-2) Image SIMCLR Vis. Poin.
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‘ Input imagery data I | Detect & Crop plants | I Super-Resolution Model |
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e ~ Dataset: X = {x} Aot (R
Tiling Parameters: (p,q.n) Chick: (,',) + (;) <3 Input Parameters:
0’;":: Th’l’:"‘:“:‘ =T Generate Hyperbolic tessellation of D 0 Dataset: X = {x;} Initialize Tsetin Automata.
conkoe foodule Sug. Number of Clusters TAstates: Clauseggy .
=2 Number of Clauses Assign clauses to clusters
s5,€, Tolerance, threshold ...
-4 l
For each sector i:
— Determine verticies (v, } -6
— Form ann_gon in Du Begin Training (fit)
_8 For each epoche =1,...,E:
‘ A0 l
Appr desic Arcs A2
For each edge: R -8
— Identify geodesic arc L -6 — € greedy pick data point x; For each epoch: Bandit Steps e
. J . 2 ® - d. b d < Repeat Banditspeps — Myimes
— Sample points {2/, } along it ° . - 4 (random vs. best reward)
1 N o
©
Compute Fréchet Means i, (1) Euclidean r
iti (0)
::natlaufe zﬂ‘ —§, « argmax,Votes, (x;)
Compute Distance Matrix-D | q— arabe Calculate_clause_output (x;)
For each x; € X: argmin Z,; dp(m,z)? Eq.(5) Sum_up_cluster_votes()
Compute d,, = do(x;.4) Eq.3) Stop when convergence criterion met

!

s NO No Cluster Change
:
~ Sort distances d, ; —_— y, stays the same
— Assign x; to closest interval I,

Tsetlin « positive feedback

YES +

Compute Local Silhoutte Gain
A s = s(x, §) — 50, 3)
- Compare with Telerance

Check Overlap
[d, - dis)| s 7 -d, 2

2 fay*

Overlap Case
Assign x; also to I,

Revert to 0ld Label NO YES Accept New Label

A s; > Tolerance ?
Tseltin « negative feedback

Yo i
Tsetlin « positive feedback

Poincaré
End of Epoch: Global Silhoutte
J|  —computes=g Zs(x,,y,) <
| = If §is best so far, reset Patience
YES — Else increment Patience
o
Merge Sparse Intervals
Find closest interval I, o o NO
Merge:lp, == 1, U I, L4 Check Patience
’ ded 2
Output Final Cover
{1} for use in Mapper TDA
(3) Hyperboloid and final Tsetin states

Funded by the
European Union




[ ]
°
(.. Twinning to boost the scientific and innovation

capacity of the Universiteti i Tiranés to develop
Py
S (V) S N A N O sustainable nanosensors for water pollution detection

Detect & Crop plants - Background Removal Native Range

t ‘ Fine-Tuning . Results
::.°= E = Fe
c 3 - Cu
g g . i s ° LoRA oY - Zn
Os . . Injection H
= g a
*—I 2 Prompts: o= s ,f
Dino Augment . — .
. . Teacher Student [*
' Global views . 7 |——» Background > ’
1 - | Segmentation Generator »
DINO v2. * .\ Head | e — . —

s10)duosaq

**==%  Backbone

1osejeq
pajeusjesuo)d

Large Variant

Regression
Head

pajeiaua

- P

DINO Loss iBoTPatch Loss T
5 5 Fine-tuned | Backbone
£ ,'; {0066} = Variety Dataset ’f
i . Trained Embeddings EEEY 2 DINO
Backbone

(Nx1024)

Line

Prompt: Arabidopsis thaliana, — D ’L —_—

Latent Diffusion

Nutrition (' Priming (. Concentration

DINO e l ) CD dopping

Backbone

Funded by the
European Union




SUSNANOQO

CONTACTS

zdrazija@upol.cz
|an.zdrazil@vsb.cz



mailto:zdrazija@upol.cz
mailto:jan.zdrazil@vsb.cz

	Default Section
	Slide 1
	Slide 2: Content
	Slide 3: Problems for AI in Plant Science 
	Slide 4: Data Gathering & processing
	Slide 5
	Slide 6: Pipeline Outputs
	Slide 7: Summary
	Slide 8: Mapper v1.
	Slide 9: Understanding data Patterns
	Slide 10: Mapper v2.
	Slide 11
	Slide 12: Cover & Cluster method
	Slide 13: Current work
	Slide 14


