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Monitoring Relative Grape Berry Growth in the Field with YOLOvS and Biology-Informed Smoothing

Field images — YOLOVS detection Workflow for robust temporal trends Cultivar-mean trajectories
(with 1-cm in-frame ruler) (Double-sigmoid + peak timing)

| Pixel — c¢m conversion (1-cm scale) 16 -
* E14 HH "’M\\,
| Pre-smoothing (outliers — interpolate — moving average) I E ;; i
]
F-smoothed; Non-decreasing before cutoff T gn.a

Controlled drop after T (3) 204 ‘Ker;ner’

& a0 R
‘ 5 ° S R ®° wgﬁ LG«;"A ad k\pn‘\p“‘
2 101 IR L gt L et

Biological prior:

healthy berries do not shrink before senescence — reduces 16
pseudo-declines from occlusion / pose / lighting :E: 14
‘ 512
@ 1.0
| Phase timing (Stage I-111) | s*
Cos
o i
Independent validation =2 i g 0.6 i
(Detached berries) . !E.'.'/ 204 Zweigelt
n=289; MAE=0.08cm; P '
RMSE = 0.09 cm; MAPE  £.. 4 A @ @ 9P 0P 0 0¥
=72%; Bias=+0.07cm; 3 o FETE W 9 N A
s : v 4 . % .
R?*=0.97 e i Practical relevance
i e? i i
H 4 * Schedule field inspections & harvest
b o windows

* Plan sampling for composition/quality

[ [
Manual diameter (¢m)

XK1 HEE2EOHEE, (CCBY-NC4.0 54+t RICEDEHRZEHE T The Horticulture Journal 538%;
mKiUhﬁ)E@@%E3&i$$%ﬁ@?%?bt7P7@%E@EEOL#bi?@%\¢
H, DL D, YOLOVB ICL > TRNATHINTWVWE I LERLTWD, FRITEITFIE, RH
DET LY A X% cm ICER L T RURZAEREED / A XN NEE IR L - ARTIL R
KIIFEARRIIC/INE <abamjtm7$%%%ﬂﬂ% BAL., £VBALRET — X IBE-RNO
HEERALTHET —2Z2BB. LWL —EORNZRLTWS, BT T 7 IZEBHRAFICET
BUNFEYTTATIVN ORNY A XOKREBF, SRICIEXRT B RERREIMMET T 2
R, —EDEZRT KR, RO (BT A4 XD AR Twa,

GiES:H))
x1 T F="EYTFATILE - TV =IEATA VA YT ATV NIRRT A VRO RE,
*2 YOLOV8 -+ You Only Look Once MEEXF#EY . YOLO & FEIEN 2 ¥WiRieH ICHFL L 7 REFE
TINTYRX L, V8IEZDN=Y 3 v ERLTWS, MBRENERL, ERODEORE & BRI FEE
BERLELTWS,

4/ 4



