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FastViT-T8 - phone-sized smaller than the scgmenter eguivalence

O N TR BTN i. Preregistered equivalence, not superiority. 5 i TTT8+4 2 ii. TOST declares "equal”, not "no difference”, Two one-sided tests (Schuirmann, 1987; Lakens, iii. Field-ready pipeline, Offline Gradio laptop app (Spanish UT) for farm technicians now; LieR T
Princi pﬂf claims

disrillation (3.6 M) for SENASA coffee-disease grading. Three baselines (R esNet-18, U-Net, 2017) let us affirmarively claim a 10x smaller classifier the pracrical equal of a research-grade {Android) and Core ML (i05) mobile exports prepared for Phase 2.

DINOw2 linear probe) and four hypotheses locked on OSF before dara collection. segmenter to within £0.05 « — a finding classical superioriry resting cannot deliver.

Coftee leat rust (Hemileia vastatrix) can cost up to fifty percent of a crop's yield; American leaf spot (Myena atricolor) thrives in Caribbean-lowland
IMPACT MOVELTY
humidity. Severity is still graded by eye on the subjective SENASA 0-3 scale. This study preregisters a head-to-head comparison of SegFormer (MiT-B3,

7 ' 1 i ' i 3.6 i ification vi ! istillati = fe LT(; ! B A pre-specified comparison of SegFormer against FaseViT T8 wich DINOu:z
47 M params; pixel-wise segmentation) against FastViT-T8 (3.6 M params; ordinal classification via DINOvZ LoR A distillation + CORN loss) on Caffea L I—2 year - ’ _ i o
) ' ’ LoRA distillacion on the SENASA coffee-severity scale, framed under a

arabica var. Esperanza L4AS. Estimated annual losses acrows Latin America at
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To deliver a precise, consistent, and reproducible severity grader for rust and leaf-spor diseases on Coffea arabica var. Esperanza L4As (first as an offline Gradio laprop application for field
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H: SLl'l'lL‘]'iﬂ]'iE\' (Srarr-Maxwell - nro-sided & = 0.03)
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* Quadratic Weighted x woth 8.88 KsegFormer ¥ KFastViT

1,400 x 3

nigue leaves = orientations = 4,200 fmages - only the 1,400 adasxial are annotated
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Total - 7 categories 1,468 Per-clas F both x B.85 Hs TOST equivalence (mwo on
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&= (L% x is below Iy |"ia.'.'.| inter-rarer dis APTECMENT o0 SEMASA coffes I-:l.l.“l'll-: (¥ = 0Bs0-0.75; Espario et al., 2021, Tassis er al_, 2021).

Family-wise error controlled by Holm-Bonferroni over H1-Hz; Ha condidonal. BEST (Kruschke, 2013) with weakly-informarive
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pricrs: BCa bootsmrap, 10

Three phytopathologists - blind grading - 210 stratified images 3 210

Independent cf ation across the seven severiry caregories, eement assessed by Krippendorffs a (ordinal) and Bland—Altman limits. Inter-expere & defines a pracrical ceiling reflecring EXPERT PHYTOPATHOLOGISTS IMAGES - 33 PER CATEGORY KRIPPENDORFF (ORDINAL) TARGET
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the irrediectl SO e SENASA scale.

IX. EJ{pECtEd Results prevegistered targets visualised

Model size vs grading accuracy Preregistered target thresholds Equivalence test - expected result (illustrative)

projected placement - no data collected yet (illustrative) values each metric must reach for study success range inside gold band — models declared equivaler
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Pre-registered statistical power
probability of correctly declaring equivalence at N = 1,400 leaves
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FastViT-TH as an r:'_.f_.".-":':.-'c' Crradio ."I.E_IJ'J{r.:F' app (Spanish UT). Mohbile exportss — LiteR T { Android) and Care AL Extend beyond Eiperanza L4453 via farmer -conperative partnerships. SegFormer handles co-infection Publish segmentation overlays with every grade so an agronomist can audit why. Governance must ensure the

(1058} — readied for Phase 2. J'L..!lin:|j-. once training dara on dual-infected leaves exists. tool serpes farmers, never surveils them.

XI. Limitations & Scnpc

Single site (EARTH Forestal Farm) - single cultivar (Coffea anelvca var. Esperanza L4A5) - co-infected leaves out of scope - single season (inter-annual drift not evaluated) - field-usability study deferred - pilot empirical results pending {()2-0)3 20246).
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