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JTIOJATOK A

Kon po3pobiienoi nporamu

[Tporpamuuii xoa ocHoBHOro (haiiiay recommendation_app.py ta daitry

nojnatkoBux (ynkmin (Utils.py) HaBeeHO y JIICTUHTAX HIDKYE.

Jlictunr B.1 — IIporpamuwuii ko recommendation_app.py
import gradio as gr

import numpy as np

import pandas as pd

import cv2

import torch

from ultralytics import YOLO

import joblib

import json

from PIL import Image

import utils

model = joblib.load("xgb kit recommender v2.pkl")

encoder = joblib.load("ohe kit encoder v2Z final.pkl")

with open ("encoder columns vZ final.json", "r",
encoding="utf-8") as f:

encoder columns = json.load(f)

yolo =
YOLO ("runs/detect/kit detector y8m/weights/best.pt")

def explain recommendation(row, prediction, conf score):
contrast score = row["contrast score"]
geom score = row["geometry score"]
zone = row|["zone auto"]
cls = row["class name"]

area ratio = row["rel area'"]
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explanation = f"{utils.get icon(prediction)}

{row['class name']} - "

# 3BarajbHUI BUCHOBOK
if prediction == 1:
explanation += " PexomMeHIoOBaHO — »nobpe NIOMiTHO,
y 30H1 ouikyBauusg, "
explanation += "amexBaTHum posmip" if area ratio >
0.01 else "moxe OyTM sBamaaur (<1%)"

else:

explanation += " A CyMHiBHO — posMip manuit abo 30HAa

HeoulkyBaHa abo noraHa KOHTpacHicTp"

# IerTaslsopaHe INOSCHEHHHI

explanation += £f"\n- KoHTpacTHiCTE :

{contrast score:.2f} "

explanation += " (mobpe, >50)" 1f contrast score > 50
else " (Hu3BKa, <50)"

explanation += f" - Teomerpia: {geom score:.2f} "

explanation += " (imeanpHa cumerpifa)" 1f geom score >=

0.8 else " (Moxe OyTu nepexkoc)"

zone label = f"{zone} ({'ouikyBaHa' if
utils.check expected zone(cls, zone) else 'HeouilkyBana'})"

explanation += f" - Bona: {zone label}"

if area ratio > 0.015:

size comment = "Besukur, nodpe BUIVMMUI"
elif area ratio >= 0.01:

size comment = "amexBaTHuUM"
else:

size comment = "moxe OyTum s3amanmm (<1%)"

explanation += f" - Posmip: {size comment}"
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return explanation

def summarize predictions(all rows):
df = pd.DataFrame (all rows)
total = len (df)
recommended = df[df["recommended"] == 1]

recommended count = len (recommended)

# HepeHaCquHHF[ IIO0 30Hax

zone counts = df["zone auto"].value counts()

overloaded zones = [zone for zone, count in
zone counts.items () if count > 2]

overload text = " A Ilepe”HacuuyeHHs y 3oHax: " + ",

".join (overloaded zones) 1f overloaded zones else ""

return f£" SaraneHa ouiHka: {recommended count} /

{total} pexomenmomaHoO.{overload text}"

def analyze (image, league="persha"):

image np = np.array (image)

results = yolo(image np) [0]

boxes = results.boxes.xyxy.cpu() .numpy ()

classes = results.boxes.cls.cpu() .numpy () .astype (int)
confs = results.boxes.conf.cpu() .numpy ()

names = results.names

annotated = image np.copy ()
H, W = annotated.shapel:2]
rows = []

explanations = []

decor pattern count = 0
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for idx, (box, cls id, conf) in enumerate (zip (boxes,
classes, confs)):
x1l, vyvl, x2, y2 = map(int, box)
w, h = x2 - x1, y2 -yl

x center, y center = (x1 + x2) / 2 / W, (yl + y2)
/ 2/ H

area = w * h / (W * H)

class name = names[cls id]

zone = utils.assign zone(x center, y center)

if class name == "decor pattern":

if area < 0.02 or conf < 0.4 or

decor pattern count > 2:
continue

decor pattern count += 1

roli = image nplyl:y2, x1:x2]

contrast score = utils.compute contrast (roi)

geometry score = wutils.compute geometry score (w,
h)

expected =

int (utils.check expected zone (class name, zone))

row = {
"class name": class name,
"zone auto": zone,
"league": league,
"x center": x center,
"y center": y center,
"rel area": area,
"confidence": conf,

"element id": idx,
"contrast score": contrast score,
"geometry score": geometry score,

"zone expected match": expected
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X cat = encoder.transform ([ [class name, zone,
league]])

X num = np.array([[x center, y center, area,
confl])

# CrBopenHs DataFrame

X cat df = pd.DataFrame (X cat,
columns=encoder.get feature names out(["class name",

"zone auto", "league"]))

# O0'enHaHHA 3 UMCIIOBMMM diluamm
X combined = pd.concat (

[X cat df.reset index(drop=True),

pd.DataFrame (X num, columns=["x center",
"y center", "rel area", "confidence"]) .reset index (drop=True)],
axis=1

# IoBanoBHEHHS B1lICYTH1X KOJIOHOK
for col in encoder columns:
if col not in X combined.columns:

X combined[col] = 0

X combined = X combined[encoder columns]

prediction = int (model.predict (X combined) [0])

row["recommended"] = prediction

conf score =
model.predict proba (X combined) [0] [prediction]

explanation = explain recommendation (row,
prediction, conf score)

explanations.append (explanation)
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if row["class name"] == "emblem club" and
row["zone auto"] in ["bottom", "shoulder sleeve right"]:
continue

rows.append (row)

summary = summarize predictions (rows)
img draw = utils.draw boxes colored(image np.copy(),

results, rows)

explanations text = "\n\n".join (explanations)

return img draw, explanations text, summary

demo = gr.Interface

fn=analyze,

inputs=][
gr.Image (type="pil", label="dopma xiIydy"),

I

outputs=]|
gr.Image (type="numpy", label="Bisynbuuyu aHamniz"),
gr.Textbox (label="Ilosgcuenua", lines=20),
gr.Text (label="3arajpHMy BMUCHOBOK")

1,

title="AHamniz byTbonbpHOIL bopmm oms pexoMeHIalim

cnoHcopcTea"

)

if name == " main ":

demo. launch ()

Jlictunr b.2 — IIporpamuwuii kox utils.py
import cv2
import numpy as np

from skimage import color
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# T'eomMeTpuduHa 3OHA PO3TAllyBaHHSA
def assign zone(x center, y center):
if y center < 0.2:
return "neck"
elif y center < 0.35:
return "upper chest"
elif y center < 0.5:
return "mid chest"
elif y center < 0.65:
return "lower chest"
elif y center >= 0.65:
return "bottom"
else:

return "unknown"

# OOumciieHHs kOoHTpacTHoOCTi (AE B mnpoctopi Lab)
def compute contrast(roi):
try:
roi lab = color.rgb2lab(roi.astype (np.uint8))
center = roi lab[roi lab.shape[0] // 2,
roi lab.shape[l] // 2]
deltaE = np.linalg.norm(roi lab - center, axis=2)
return np.mean (deltak)
except Exception:

return 0.0

# TeomeTpis (cumMeTpMUHiCTBH) — CHOiIBBIiOHOWEHHS WUMPUHU IO
BUCOTHU
def compute geometry score(w, h):
if w == 0 or h ==
return 0.0
ratio = min(w, h) / max(w, h)

return round(ratio, 2)

# OulkyBaHa SBOHa IJia KJjacy

def check expected zone(class name, zone):
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expected = {

"brand main": ["mid chest", "upper chest"],
"brand secondary": ["mid chest", "upper chest"],
"brand shoulder": ["shoulder sleeve left",

"shoulder sleeve right"],

"decor maker":
["upper chest","shoulder sleeve left",
"shoulder sleeve right"],

"decor pattern": ["bottom",

"shoulder sleeve left", "shoulder sleeve right"],

"decor symbol": ["upper chest", "neck"],
"emblem club": ["upper chest", "mid chest"],
"emblem federation": ["upper chest", "neck"]

}

return zone in expected.get (class name, [])

# Ixonka mnJysg prediction
def get icon(pred):
return " PexoMmeHnoBaHo" 1if pred == 1 else " A

CymMHiBHO"

# MaJsioBaHHS KOJILOPOBUX OOKCI1B

def draw boxes colored(image, results, rows):

colors = {
1: (0, 255, 0), # BeyleHUNM — PEKOMEHIOBAHO
0: (0, 165, 255) # moMapaHuUeBUM — CYMHI1BHO
}
boxes = results.boxes.xyxy.cpu() .numpy () .astype (int)

for idx, (box, row) in enumerate (zip (boxes, rows)):
x1l, vl, x2, y2 = box
label = row['class name']
pred = row["recommended"]

color = colors.get (pred, (128, 128, 128))
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cv2.rectangle (image, (x1, vyl), (x2, y2), color, 2)

cv2.putText (image, label, (x1, yl1 - 5),
cv2.FONT HERSHEY SIMPLEX, 0.45, color,
1, cv2.LINE AA)

return image
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