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JTOJATOK A

Kona ¢yHkuiii po3paxyHKy OLIIHOK

Jlictunr A.1 — Kon ¢yHK1ii po3paxyHKy OLIIHOK

def estimate cultural value (other info,
default building type="residential"):

score = 0

protection scores = {"unesco": 5, "national": 4,"local": 3,
None: 0}

protection status = None

if other info.get ("IOHECKO cnamumua", "-") != "-":
protection status = "unesco"

elif other info.get ("Illam'aTka HallloHaAJIBHOTO 3HauyeHHa",

protection status = "national"

elif other info.get ("Ilam'aTka MicueBOIro 3HadeHHA", "-") !=
"

protection status = "local"

score += protection scores.get (protection status)
construction year = None

for key in ["KinHeupr OyniBamurea:", "Pik OyniBamursa:",
"INaTa OymiBHuurepa:", "BymiBumurso:", "BynmiBHuiTeo"]:

if key in other info and other infolkey]:

try: construction year = int (other infolkey])

break

except (ValueError, TypeError):

continue

if construction year:

if construction year < 1800:

score += 4

elif 1800 <= construction year < 1900:

score += 3

elif 1900 <= construction year < 1950:

score += 2

else: score += 1
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rare styles = ["Bapoxo", "kjacuumsm", "ekygexkTUka",
"HeopeHecaHc", "nmcermororuuHmum", "HeokJlacuuusMm",
"HeoBlzaHTiMCBEKUI" ]

common_styles = ["koHCTPYKTMB1ZM", "byukuionasmism",
"MomepHMsM", "ammoip"]

architectural style = other info.get ("Crune:", None)

if architectural style:

style = architectural style.lower().split("/") [0].strip()
if any(rare style in style for rare style in rare styles):
score += 2

elif any(common style in style for common style in
common_ styles): score += 1

famous architects = [

"BexkeTor", "Pxenimescvkum", "Bacunber",

"KymHapproB", "Bemnuxo", "layHe"]

architect = other info.get ("ApxiTekTopmu:", None)

if architect:

architect = architect.lower () .strip()
if any (famous in architect for famous in
famous architects): score += 2

else: score +=1

building type = default building type

if architectural style or architect or protection status:
building type = "cultural"

if building type.lower () == "cultural":

score += 1

elif building type.lower() == "residential":

score —-=1

max score = 12

normalized score = (score / max score) * 10

final score = max(l, min (10, round(normalized score)))

return final score

def estimate functional value (main_ info,
project info=None) :

score = 0

building purpose = main info.get ("Im's/meta:", "").lower ()



building type = "other"

extra function = False

if any(keyword in building purpose for keyword
["xuTisor", "OyzouHok", "xowmmiyexc"]):

building type = "residential"

score += 7

if "3 marasmHoM" in building purpose or "3 KOMepLiVHMMMI'"

building purpose:

extra function = True

score += 0.5

elif any(keyword in building purpose for keyword
["nixkapH", "mMenuuu"]) :

building type = "hospital"

score += 8

elif any(keyword 1in building purpose for keyword
["wkomn", "rimuas", "miuen", "iuct", "yHiBep","can"]):
building type = "school"

score += 7.5

elif any(keyword in building purpose for keyword
["mMarasuu", "Gauk", "odic", "reaTp", "6ibnioTex"]):
building type = "other"

score += 5

elif any(keyword in building purpose for keyword
["cknan", "szsaron"l]):

building type = "industrial"

score += 4

elif any(keyword in building purpose for keyword
["opuBaTH", "ocoOHAK"]) :

building type = "private house"

score += 2

condition = main info.get ("IloTounmi cran:", "").lower ()
condition scores = ({

"BukopucTaHun": 2,

"tpuBae Oymoma": 0.5,

" 3 LL

TpuBae pexkoHcTpykuig": 0.5,

"He Yy BXUTKY (3akmuHyTo)": -2}
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score += condition scores.get (condition, O0)

if building type in ["residential", "private house"] and
project info:

apartments str = project info.get ("KBapTupr B OymmHKY",
None)

num apartments = 0

if apartments str:

try:

import re

match = re.search(r"scroro\s*-\s*(\d+)", apartments str)
if match:

num apartments = int (match.group(1l))

except (ValueError, AttributeError):

num apartments = 0
if building type == "private house":
num apartments = 1

if num apartments > 50:

score += 2

elif 20 <= num apartments <= 50:

score += 1

if building type == "residential":

score += 1

elif building type in ["hospital", "school"]:

score += 0.5

max score = 13.5
normalized score = (score / max score) * 10
final score = max(l, min (10, round(normalized score)))

return final score

def estimate damage severity(counts, project info=None):
damage weights = {

"Collapsed building part": 20,

"Collapsed wall": 15,

"Big-Crack": 10,

"Damaged roof": 8,

"Medium-Crack": 7,

"Damaged facade": o,
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"Broken balcony": 5,
"Burn marks": 4,
"Small-Crack": 3,
"Broken Window": 2,
"Broken door": 2}
total score = 0
for damage type, count in counts.items():
if damage type not in damage weights or count <= O0:
continue
base contribution = damage weights[damage type] * (1 +
math.loglO (max (1, count)))
if count > 20:
base contribution *= 1.5
material factor = 1.0
bearing factor = 1.0
roof factor = 1.0
if project info:
external walls = project info.get ("3o0oBHIWHIL crinm",
"My . lower ()
if damage type in ["Big-Crack", "Medium-Crack", "Small-
Crack", "Damaged facade", "Collapsed wall"]:
if "uerma" in external walls:
material factor *= 0.9
elif "x/6 nanesp" in external walls:
material factor *= 1.0
elif "rincoberor" in external walls:

material factor *= 1.1

if damage type == "Collapsed building part":
internal walls = project info.get ("BHyTpimHi criuun",
"") .lower ()

if "3/6" in internal walls:

material factor *= 0.9

elif "rincoberon" 1in internal walls or "rimcoGsok" in
internal walls:

material factor *= 1.1
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project info.get ("Hecyuil criumn",

bearing walls
"") .lower ()
if damage type in ["Collapsed wall", "Collapsed building
part"]:

if "nospmoexH1 Ta nomnepedHi" in bearing walls and "croenamm"
in bearing walls:

bearing factor *= 1.2

elif "mosmomxHi" in Dbearing walls or "nomepeunHi" in
bearing walls:

bearing factor *= 1.1

if damage type == "Damaged roof":
tech floor = project info.get ("Texmoeepx", "").lower ()
if tech floor == "ropume":

roof factor *= 0.8

else:

roof factor *= 1.1

contribution = Dbase contribution * material factor *
bearing factor * roof factor

total score += contribution

max score = 40
normalized score = (total score / max score) * 10
final score = max(l, min (10, round(normalized score)))

return final score
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TIOJIATOK B

Kox mapmipyTis cepBepHoi yactunu Flask

Jlictunr b.1 — Kon mapuipyTiB cepBepHoi uactunu Flask
@app.route("/", methods=["GET"])

def list buildings():

fn = 'saved buildings.json'

if os.path.exists (fn):

with open(fn, 'r', encoding='utf-8') as f:
buildings = json.load(f)

else: buildings = []

return render template('list.html', buildings=buildings)
@app.route ('/add', methods=["GET"])

def add building() :

return render template ("index.html")

@app.route ('/upload', methods=['POST'])

def upload() :
file = request.files['file']
full address: str = request.form['text']

if not file or not full address:

return "3oOpaxeHHsa abo ampeca He Bkazaxi!'", 400

filename file.filename
filepath = os.path.join (UPLOAD FOLDER, filename)

file.save (filepath)

model output = predict and visualize return data(filepath)
session['result image'] = model output['result image']
session['counts'] = model output['counts']

parts = [part.strip() for part in full address.split(',')]

street name = ""

house number = ""

for i, part in enumerate (parts):
if part.strip() .isdigit():

house number = part.strip/()

if i + 1 < len(parts):

street name = parts[i + 1].strip() break
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if not street name or not house number:

building info = {'llommnka': 'He BOasoca BUTAITM BYJIMLD 1
HOMep OyIMHKY 3 aipecu. '}

else: city id = 70

translated street = translate street name (street name)
print (f"Was: {street name}")

print (f"Become (translated): {translated street}")
raw_info = get building info(city id, translated street,
house number)

if isinstance(raw _info, dict): building info = {
translate to ukrainian(k): translate to ukrainian (v)

for k, v in raw info.items ()

if kX not in [ '"MicuesHaxomxeHHsS: ', 'ETaxHicTe: ', ',
'Anpeca', 'Cepig-nocumasHHsa']}

project name = raw_ info.get ('llpoekT: ")

series url = raw info.get ('Cepia-nocunaHua')

if series name:

print (£f" [INFO] 3HaMmeHa cepis: {series name}, [IPOEKT :
{project name}")

project info = get project info(

series name.strip(),

project name.strip() if project name else None,

series url = series url)

session['project info'] = project info

else: session['project info'] = {'llomuaka': 'Cepisa He
3HanneHa'}

else: building info = {'llommnka': raw info}
session['project info'] = {'Ilomunka': 'He Bmasocsa oTpMMaTH
indopmanin npo npoektT. '}

search address = street name + ", " + str (house number)
monument info = find monument info (search address)
building info.update (monument info)
session['building info'] = building info
session|'address'] = str (street name+", " +
str (house number))

return redirect (url for('info'))
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@app.route('/info')

def info():

building info = session.get('building info', {})

project info = session.get ('project info', {})

counts = session.get ('counts')

result image = session.get ('result image')

main keys = ['Cepis’, 'MpoexT', 'TloToUuHMN crau',

'HasBa/npusnauveHHa', 'Anpeca']
main info = {}
other info = {}

for key, value in building info.items() :

normalized key = key.replace(":", "").strip() .lower()

if any(normalized key == mk.lower () for mk in main keys):
main infolkey] = value

else: other infolkey] = value

session['other info'] = other info

session['main info'] = main info

return render template('info.html',

result image=result image,

counts=counts,

main info=main info,

other info=other info,

project info=project info)

@app.route('/scores')

def scores|():

cultural = estimate cultural value(session["other info"])
functional =
estimate functional value(session["main info"],
session["project info"])

damage = estimate damage severity(session["counts"],
session["project info"])

return jsonify ({

"damage": damage,

"functional": functional,

"cultural": cultural}l)

@app.route('/list', methods=['GET'])
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def show saved buildings() :

with open('saved buildings.json', 'r', encoding='utf-8') as
f:

buildings = json.load(f)

return render template('list.html', buildings=buildings)
@app.route('/save', methods=['POST'])

def save building() :

address = session.get ('address', "")

counts = session.get ('counts', {})

damage = int (request.json.get ('damage', 0))

functional = int (request.json.get ('functional', 0))
cultural = int(request.json.get('cultural', 0))

record = {

"address": address,

"damage counts": counts,

"scores": {

"damage": damage,

"functional": functional,

"cultural": cultural}l}

fn = 'saved buildings.json'

if os.path.exists (fn):

with open(fn, 'r', encoding='utf-8') as f: saved = []
saved.append (record)

with open(fn, 'w', encoding='utf-8') as f:

json.dump (saved, f, ensure ascii=False, indent=2)

return jsonify({"status": "ok"}), 200

@app.route ('/topsis', methods=['POST'])

def rank topsis():

with open('saved buildings.json', 'r', encoding='utf-8') as
f: buildings = json.load(f)

ranked = topsis rank(buildings, ideal= (4, 10, 5),
anti ideal=(8, 1, 1))

with open('saved buildings.json', 'w', encoding='utf-8'") as
f: Json.dump (ranked, f, ensure ascii=False, indent=2)

return redirect (url for ('show saved buildings'))
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JTOJATOK B

Kon kactomuoro DatalLoader niig Mask R-CNN

Jlictunr B.1 — Kon ¢ynkmiit kacromHoro Datal.oader 3 ypaxyBaHHsIM Bar

knaciB it Mask R-CNN

def get sample weights (dataset dicts, class weights):
sample weights = []

for data in dataset dicts:

classes in sample = set()

for ann in data.get ("annotations", []):

classes in sample.add(ann["category id"])

weights = [class weights[c] for c¢ in classes in sample if
c < len(class weights)]

sample weight = sum(weights) / len(weights) if weights else
1.0

sample weights.append(sample weight)

return sample weights

sample weights = get sample weights(dataset dicts,
class weights)

sampler = WeightedRandomSampler (weights=sample weights,
num samples=len (sample weights), replacement=True)

def custom train loader (cfg, dataset dicts):

mapper = DatasetMapper (cfg, 1s train=True)

dataset = DatasetFromList (dataset dicts, copy=False)
return

DataLoader (datasetbatch size=cfg.SOLVER.IMS PER BATCH,
sampler=sampler,

collate fn=trivial batch collator,

num workers=cfg.DATALOADER.NUM WORKERS,

pin memory=True)

class CustomTrainer (DefaultTrainer):

@classmethod

def build train loader (cls, cfqg):

dataset dicts = DatasetCatalog.get (cfg.DATASETS.TRAIN[O])

return custom train loader (cfg, dataset dicts)
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