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Simulasi Coverage sinyal Wireless Local Area Network (WLAN) Berbasis
Machine Learning Menggunakan Visualisasi Web

ABSTRAK

Perencanaan jaringan Wireless Local Area Network (WLAN) di dalam gedung memerlukan
pemahaman mengenai pola penyebaran sinyal*yang.dipengaruhi oleh berbagai faktor fisik
seperti jarak, jumlah, material, dan tipe tembok penghalang. Pendekatan konvensional
berbasis rumus propagasi Log-Distance Path Loss hanya mempertimbangkan jarak dan
redaman tembok dengan asumsi.material seragam, sehingga tidak mampu mencerminkan
variasi kondisi lapanganssecara akurat. Penelitian ini mengembangkan aplikasi. SimNet,
sebuah simulasi coverage sinyal WLAN berbasis, web yang mengintegrasikan:model
propagasi Log-Distance dengan_algoritma Machine. Learning Random Forest .untuk
mengklasifikasikan kualitas sinyal di setiap titik pada denah bangunan. Aplikasi dibangun
menggunakan Python dan framework Dash, dengan empat fitur input medel.yang seluruhnya
berasal dari-kondisi fisik terukur: jarak (distance), jumlah tembok (wall_count), material
tembok™ (wall_material), dan tipe tembok (wall_full). Model Random Forest dilatih
menggunakan 2.800 data pengukuran-lapangan dengan-distribusi kelas-yang-seimbang
antara kelas Baik, Sedang, dan Buruk. Hasil pengujian menunjukkan bahwa model classifier
mencapai akurasi 79,29% dengan:F1-Score macro 79,48% pada data uji, serta akurasi Cross-
Validation 5-fold sebesar 79,54% + 1,56%, sedangkan model regressor mencapai MAE 3,64
dBm dan R2 sebesar 0,89. Kedekatan antara nilai OOB (77,81%), test accuracy (79,29%),
dan CV accuracy (79,54%) mengkonfirmasi-bahwa model tidak mengalami overfitting.
Aplikasi SimNet menyediakan visualisasi heatmap.coverage berbasis prediksi Machine
Learning serta fitur perbandingan hasil klasifikasi antara pendekatan Random Forest dan
threshold Teori Log-Distance secara langsung di dalam antarmuka<web, sehingga dapat
digunakan sebagai alat bantu perencanaan penempatan Access Point sebelum implementasi
fisik.

Kata kunci: WLAN, coverage sinyal, Random Forest, Log-Distance Path Loss,
visualisasi web, Machine Learning
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MACHINE LEARNING BASED WIRELESS LOCAL AREA NETWORK
(WLAN) SIGNAL COVERAGE SIMULATION USING WEB
VISUALIZATION

ABSTRAK

Planning a Wireless Local Area Network (WLAN) inan-indoor. environment requires an
understanding of signal propagation patterns influenced by warious physical factors,
including distance, the number, material, and type of wall obstacles. The conventional
approach based on the lLog-Distance Path Loss propagation formula-only. considers
distance and wall attenpuation under the assumption of uniform material, making it.unable
to accurately reflect variations in real field conditions. This study develops the SimNet
application, a_web-based WLAN signal coverage simulation that integrates the Log-
Distance propagation model with @ Random Forest Machine Learning. algorithm to classify
signal quality at each point on'a building floor plan. The application is built using Python
and the Dash framework, with four'model input features entirely derived from measurable
physical conditions: distance, wall count, wall.-material, and wall type. The Random Forest
model was trained using 2,800 field measurement data points with a balanced class
distribution among the Good, Fair, and Poor categories. Evaluation results show that the
classifier model achieved an accuracy of 79.29% with a macro F1-Score of 79.48% on the
test data, and a Stratified 5-Fold Cross-Validation accuracy of 79.54% * 1.56%, while the
regressor model achieved a MAE of 3.64 dBm and.an R? of 0.89. The proximity between the
OOB score (77.81%), test accuracy (79.29%), and CV acceuracy (79:54%) confirms that the
model does not experience overfitting. The SimNet application provides Machine Learning-
based coverage heatmap visualization and a direct-comparison feature between Random
Forest classification and Log-Distance Theory threshold results-within the web interface,
making it suitable as a tool to assist Access Point placement planning prior to physical
implementation.

Keywords: WLAN, signal coverage, Random Forest, Log-Distance Path Loss, web
visualization, Machine Learning
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BAB I
PENDAHULUAN
1.1 Latar Belakang

Perkembangan teknologi komunikasi nirkabel telah menjadikan Wireless
Local Area Network (WLAN) sebagai salahwsatu infrastruktur utama dalam
mendukung aktivitas di lingkungan™ _indoor. WLAN. berperan penting dalam
menunjang pembelajaran daring,akses sistem informasi akademik, serta komunikasi
data yang menuntut kenektivitas stabil dan_mobilitas pengguna yang tinggi. Oleh
karena itu, kualitas‘dan cakupan jaringan WLAN dalam indoor menjadi.faktor
krusial dalam menjamin ketersediaan layanan jaringan yang andal dan merata bagi
seluruh pengguna (Slameto & Asror, 2023).

Pada lingkungan_indoor, sinyal WLANdiharapkan mampu menjangkau
seluruh ruangan dengan kualitas yang memadai.-Namun pada praktiknya, sering
ditemukan area tertentu yang tidak mendapatkan layanan sinyal secara optimal atau
bahkan tidak terjangkau sama sekali,.yang dikenal sebagai blind spot. Kondisi ini
menyebabkan penurunan kualitas layanan jaringan dan berdampak langsung pada
aktivitas pengguna. Kompleksitas struktur bangunan gedung indoor, seperti
keberadaan tembok, sekat ruangan, serta variasi jarak terhadap Access Point (AP),
sangat memengaruhi karakteristik propagasi sinyal WLAN. Faktor-faktor seperti
redaman ‘material bangunan, kondisi Line of Sight (LoS) dan Non-Line of Sight
(NLoS), serta jarak transmisi menjadi parameter penting dalam menentukan kualitas
sinyal yang diterima pengguna (Kisworo, 2025).

Evaluasi “kualitas jaringan WLAN umumnya dilakukan menggunakan
parameter Received Signal Strength Indicator (RSSI) dan Signal Noise Rasio (SNR),
yang merepresentasikan kekuatan.sinyal dan performa laju.data:"Nilai RSSI yang
rendah dan SNR yang buruk mengindikasikan keterbatasan cakupan jaringan serta
potensi keberadaan blind spot. Namun, metode konvensional dalam menganalisis
cakupan sinyal sering kali belum mampu memodelkan kondisi propagasi sinyal
indoor yang bersifat kompleks dan non-linear secara akurat.

Berdasarkan latar belakang tersebut, Tugas Akhir ini mengembangkan
aplikasi simulasi coverage sinyal WLAN indoor berbasis web yang

mengintegrasikan model propagasi Log-Distance Path Loss dan algoritma machine

1 Politeknik Negeri Jakarta
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learning dengan algotirma Random Forest. Model propagasi digunakan untuk
mensimulasikan distribusi sinyal berdasarkan jarak dan hambatan pada lingkungan
indoor, sedangkan algoritma Random Forest digunakan untuk mengklasifikasikan
kualitas sinyal berdasarkan parameter yang diperoleh dari hasil simulasi dan data
pengukuran lapangan. Melalui integrasi kedua metode tersebut, aplikasi diharapkan
dapat membantu proses analisis, evaluasi, dan-perencanaan jaringan WLAN secara
lebih mudah melalui visualisasiccakupan sinyal dan informasiKualitas jaringan pada

area yang diamati.

1.1 Perumusan Masalah

Berdasarkan latar belakang yang telah diuraikan, maka perumusan masalah
dalam Tugas Akhir ini adalah sebagai berikut:

1./ Bagaimana menentukan kualitas cakupan sinyal ‘jaringan WLAN indoor
berdasarkan parameter RSSI, SNR, dan path loss menggunakan model propagasi
log-distance ?

2. Bagaimana menerapkan algoritma Machine Learning untuk mengklasifikasikan
kualitas cakupan sinyal jaringan WLAN indoor ke dalam kategori Baik, Sedang,
dan Buruk secara adaptif ?

3. Bagaimana memodelkan dan menampilkan cakupan sinyal jaringan WLAN
indoor dalam bentuk visualisasi heatmap interaktif berbasis web ?

4. Bagaimana menguji akurasi klasifikasi ‘model Machine Learning dan
memvalidasi hasil simulasi heatmap dengan-membandingkan prediksi terhadap

data pengukuran RSSI nyata di lingkungan indoor yang berbeda?

1.2 Tujuan

Tujuan yang diharapkan dari Tugas‘Akhirini-adalah sebagai berikut:

1. Mampu menyajikan peta cakupan sinyal jaringan WLAN indoor dalam bentuk
heatmap interaktif yang menampilkan distribusi RSSI, SNR, dan path loss secara
visual.

2. Mampu menerapkan algoritma Machine Learning untuk mengklasifikasikan
kualitas cakupan sinyal jaringan WLAN indoor ke dalam kategori Baik, Sedang,

dan Buruk berdasarkan parameter RSSI, jarak, dan jumlah penghalang.

Politeknik Negeri Jakarta



3. Mampu membangun visualisasi berbasis web yang menampilkan hasil analisis

dan Klasifikasi cakupan sinyal jaringan WLAN secara interaktif dan informatif.
4. Mampu menguji akurasi klasifikasi model Random Forest dengan
membandingkan hasil prediksi terhadap data pengukuran RSSI nyata di

XL
Q
=
.
o
-+
Q

lingkungan indoor yang berbeda dari data training, serta memvalidasi kelayakan
aplikasi SIMNET sebagai alat ba
sebelum implementasi fisik

enempatan Access Point

1.3 Luaran
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BAB V
PENUTUP

4.1.Kesimpulan

Berdasarkan hasil perancangan, implementasi, dan pengujian yang telah

dilakukan, dapat diambil beberapa kesimpulan sebagai berikut:

1. Aplikasi SimNet berhasil menyajikan peta cakupan sinyal jaringan WLAN

indoor dalam<bentuk heatmap interaktif yang menampilkan distribusi ‘RSSI,
SNR, dan path loss secara visual pada denah gedung yang diunggah pengguna.
Heatmap tersedia dalam dua mode yang dapat dipilih secara langsung: mode
Machine Learning yang menghasilkan Klasifikasi kualitas berdasarkan pola data
lapangan, dan mode Teori yang menghitung RSSI menggunakan rumus Log-
Distance Path Loss. Kedua mode ditampilkan pada antarmuka web yang sama
sehingga pengguna dapat membandingkan hasil keduanya secara langsung dan

interaktif tanpa memerlukan perangkat lunak tambahan.

. Algoritma Machine Learning berbasis Random Forest berhasil diterapkan untuk

mengklasifikasikan kualitas cakupan sinyal jaringan WLAN indoor ke dalam
tiga kategori: Baik (RSSI'>—65 dBm), Sedang (—80 dBm < RSSI < —65 dBm),
dan "Buruk (RSSI < —80 dBm). Model RandomForestClassifier dilatih
menggunakan empat parameter kondisi fisik yaitu jarak, jumlah tembok, jenis
material. tembok, dan tipe ,tembok. Selain classifier, dikembangkan pula
RandomForestRegressor yang memprediksi nilai RSSI secara kontinu sebagali
komplemen' dari Klasifikasi label. Kedua model berdiri sendiri dan tidak
bergantung pada rumus.. Log-Distance dalam menghasilkan:prediksinya,
sehingga prediksi murni berasal-dari.pola.yang.dipelajari‘dari data pengukuran
lapangan.

. Visualisasi berbasis web berhasil dibangun menggunakan framework Plotly

Dash dengan antarmuka yang interaktif dan informatif. Pengguna dapat
mengunggah gambar denah gedung, mendeteksi tembok secara otomatis
menggunakan OpenCV, menempatkan Access Point dan Receiver secara

interaktif, mengatur skala denah, memilih channel wiFi, dan melihat hasil simulasi

73 Politeknik Negeri Jakarta
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heatmap secara real-time. Aplikasi berhasil di-deploy pada platform Render
sehingga dapat diakses melalui browser dari perangkat mana saja, dengan sistem
autentikasi berbasis Firebase Cloud Firestore yang memungkinkan akun
pengguna digunakan lintas perangkat tanpa perlu registrasi ulang.

Akurasi klasifikasi model Random Forest berhasil diuji menggunakan 560 data
uji yang tidak pernah digunakan selama pelatihan, mencapai akurasi 79,29%, F1-
Score macro 79,48%, dan.Cross-Validation 5-fold sebesar79,54% + 1,56%.
Nilai OOB (Out-of-Bag) sebesar 77,81% yang konsisten dengan.test accuracy
mengkonfirmasi _bahwa model tidak ‘mengalami overfitting dan .mampu
menggeneralisasi pola propagasi ke kondisi baru. Pengujian pada denah Gedung
G lantai 1 Politeknik Negeri Jakarta dengan skenario satu Access Point dan lima
titik Receiver menunjukkan bahwa model ML dan mode Teori menghasilkan
klasifikasi yang sama pada kondisi Line of Sight, namun berbeda pada kondisi
dengan dua tembok penghalang — di-mana.model ML menilai kondisi tersebut
sebagai Sedang sementara Teori menilainya Baik. Perbedaan ini membuktikan
bahwa model ML menangkap faktor kondisi.penghalang yang tidak dapat
dimodelkan secara deterministik oleh.. rumus« Log-Distance, sekaligus
memvalidasi kelayakan aplikasi SimNet sebagai-alat bantu perencanaan
penempatan Access Point'sebelum implementasi fisik.

4.2.Saran

Berdasarkan hasil pengembangan aplikasi yang telah dilakukan, terdapat beberapa

saran untuk pengembangan lebih lanjut, yaitu:

1.

Berdasarkan hasil penelitian dan keterbatasan yang ditemukan selama proses
pengembangan dan pengujian_aplikast SimNet, terdapat beberapa“saran yang
dapat menjadi acuan untuk pengembangan lanjutan.

Dataset training yang digunakan pada penelitian ini terbatas pada lima titik jarak
pengukuran (1, 2, 5, 10, dan 20 meter) dengan variasi kondisi tembok yang tidak
seluruhnya mencakup semua kombinasi material dan tipe tembok secara
eksplisit. Untuk meningkatkan kemampuan generalisasi model, disarankan

pengumpulan data walk test dengan interval jarak yang lebih rapat (setiap 1 meter

Politeknik Negeri Jakarta
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dari 1 hingga 20 meter) dan pencatatan jenis material tembok serta tipe tembok
secara langsung pada setiap titik pengukuran, sehingga fitur wall_material dan
wall_full dapat memberikan kontribusi yang lebih bervariasi dan informatif bagi
model.

Pengujian pada penelitian ini dilakukan di satu lokasi yaitu Gedung G lantai 1
Politeknik Negeri Jakarta dengan.satu.skenario ‘penempatan Access Point.
Disarankan untuk memperluas-cakupan pengujian ke berbagai jenis gedung
dengan karakteristik<material yang berbeda-beda, termasuk gedung dengan
material beton.dominan, untuk mengevaluasi kemampuan generalisasi model
pada lingkungan indoor yang lebih beragam.

Aplikasi. SimNet saat ini hanya mendukung simulasi pada pita frekuensi 2,4 GHz
dengan tiga channel (Ch 1, 6, dan 11). Mengingat semakin luasnya penggunaan
WIFi pada pita frekuensi 5 GHz dan 6 GHz (WiFi 6/6E), disarankan untuk
mengembangkan model dan parameter propagasi yang mendukung multi-band,
termasuk penyesuaian nilai path loss exponent dan.redaman material pada
frekuensi yang lebih tinggi.

Simulasi yang dilakukan pada penelitian-ini_terbatas pada satu lantai gedung.
Untuk mendukung perencanaan jaringan pada gedung bertingkat, disarankan
penambahan fitur simulasirmulti-lantai yang memperhitungkan floor penetration
loss sebagai fitur tambahan pada model Machine Learning, sehingga aplikasi
dapat digunakan untuk perencanaan jaringan WLAN pada gedung dengan lebih
dari satulantai.

Politeknik Negeri Jakarta
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LAMPIRAN
L- 1. Sketch Code

app.py

H

app.py
Membuat instance aplikasi Das

dom Forest.
anakan menjadi Ranc Forest saja

DT/SVM/KNN) .
tetap ada sebagai studi pf‘%h‘;ng di
uji keselarasan ml.py), bukan bagia i

Catatan revisi:
(sesuai metodologi
Perbandingan anta
luar aplikasi
sistem yang

P

.reconf

BASE 0sS.p

g e FOLITERKNIR
e N NEGERI
¥ JAKARTA

prznt(f" N] Model tidak ditemukan, fallback ke rumus
teori. ({e})")

def fallback thresho
if rssi >= -65:
return "Baik"
elif rssi >= -80:
return "Sedang"
else:
return "Buruk"

def predict kualitas ml(signal strength: float, distance m:
float, wall count: int,

wall material: int = 2, wall full: int =
1) -> str:
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Prediksi kualitas sinyal menggunakan Random Forest.

signal strength (rssi teori) dipakai HANYA untuk fallback
threshold

saat model tidak tersedia — TIDAK dimasukkan ke RF sebagai
fitur.

RF memprediksi langsung dari kondisi fisik:
distance, wall count, wall materd wall full
sehingga heatmap yang dihasi enar dari ML, bukan
Log-Distance.
mmon
if not ML LOADED:
return

dist int DIST BUCKETS, ke ambd.

distance m) ,
all count

distance":

~threshold(signal strength)
wall count":
"wall mate

§ d: abs(d -
"wall ful ull

# rssi te sengaja tid sukkar

ry:

X new = n
FEZ
cept Except
print (£" [
rumus teori.")
return f e

POLITEKNIK

4 — Da I\\I l"'A!'\nIF" IF'I

JAKARTA

rf mod
le.in

auth.py

auth.py

Sistem autentikasi berbasis file JSON lokal.

Tidak memerlukan Firebase, XAMPP, atau server eksternal.

Data pengguna disimpan di: users.json (di direktori yang sama)

A

import json
import hashlib
import os
import sys

Politeknik Negeri Jakarta
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sys.stdout.reconfigure (encoding="'utf-8")

USERS _FILE = os.path.join(os.path.dirname( file ),
"users.json")

def hash(password: str) -> str:
"""Menghasilkan hash SHA-256 dari password."""
return hashlib.sha256 (password.encode () ) .hexdigest ()

# — Akun default (jika users.]
DEFAULT USERS = {
"admin": {
"password":
"name": "
"role":

ari fi
SERS_FI

baca data pe
ot os.path.exists
_save_use DEEA

return DE

ry:
with open
retur

xcept Except
return DE

de ave users (u

open (USE . -3

W POLITEKNIK
NEGER]
JAKARTA

password as password

username,

return None

def register user(username: str, password: str, name: str, role:
str = "user") -> bool:

Mendaftarkan user baru.

Mengembalikan True jika berhasil, False jika username sudah
ada.

mmon

users = load users()

username = username.strip () .lower ()

Politeknik Negeri Jakarta
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if username in users:
return False

users[username] = {
"password": hash (password),
"name" : name,
"role": role,

}
_save_users (users)
return True

def change password (username
new password: str) -> bog
"""Mengganti pas user. Mengembalikan True

berhasil."""

users = _
_________ T—

username name.strip () .lowe
if usern n user users[u
_hash (old sword) :
allbacks.
T POLITEKNIK
) ) Aa

s[usernam
Gambar,
'utf-8")

assword"] ==

1IN

ord"]

save _users (us
eturn True
urn False

list users()
'""Mengembali
eturn list(

import
import
import io
import os
import

encoding=

import dash
from dash import Input, Output, State, ctx, html, dcc
import plotly.io as pio

from app import app

import state

from auth import verify login, register user

from login layout import login form, register form
from navbar import create navbar

#

Politeknik Negeri Jakarta
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# 0. Tab switch di halaman Login

@app.callback(
Output ("auth-tab-content", "children"),
Input ("auth-tabs", "value"),

)

def switch auth tab(tab):

if tab == "login":
return login form

return register

"login
"main-
"navba

(
(
(
(

ate ("login-
te ("login-—

POLITEKNIK
NEGERI
JAKARTA

Username dan password harus diisi!",

"auth-

)

user = verify login(use
if user:
navbar = create navbar (user["name"])
return (
user,
{"display": "none"},
{"display": "block"},
navbar,

mwn
4

"auth-message",

else:

Politeknik Negeri Jakarta
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return (
dash.no update, dash.no update, dash.no update,
dash.no_update,
">< Username atau password salah!", "auth-message
auth-error",

)

# 2. Register

@app.callbac

-messa 'children", allow duplicate=True
uth-mess lassName", allow duplicate=True),
btn-regist ~clic ),
"reg-name", value"
e ("reg-username", "value'

ue

, usern
f not n clic
raise das 1S.. Preve

not name o
return "

s POUITEKNIK
e NEGERT
—— % JARKARTA

else:

Username sudah digunakan,
sage auth-error"

Prii1 username

lain.", "auth

@app.callback(

Output ("session-store", "data", allow duplicate=True),
Output ("login-page", "style", allow duplicate=True),
Output ("main-page", "style", allow duplicate=True),
Input ("btn-logout", "n clicks"),

prevent initial call=True,
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def do logout(n clicks):

if not n clicks:
raise dash.exceptions.PreventUpdate

# Bersihkan semua state simulasi
state.ap x.clear(); state.ap y.clear()
state.ext_ap_x.clear(); state.ext_ap_y.clear ()
state.rx_x.clear(); state.rx_y.clear ()
state.rx data.clear(); state.wal
state.auto walls.clear();
state.scale points.clea
state.uploaded imag
return None, {"dis

"flex"}, {"display":

callback(
Output ("modal

("btn-1lo
("btn-st
("btn-he
(
(

M\ POLITEKNIK
- NEGERI
JAKARTA

_build save modal (session)
isplay": "flex"}, content

# — Muat Data
if triggered == "btn-load-data":
content = build load modal ()
return {"display": "flex"}, content
# — Statistik
if triggered == "btn-stats":
content = build stats modal ()
return {"display": "flex"}, content
# — Bantuan
if triggered == "btn-help":
content = build help modal ()

Politeknik Negeri Jakarta
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return {"display": "flex"}, content

return {"display": "none"}, ""

# 5. Simpan Data — Download JSON

@app.callback(
Output ("downlo

Input ("btn-

State ("sa

icks"),

-save", "n c
Oject-name", "val

ot n_clicks:
raise dash.e

ame = projec
ek wlan"
imestamp

POLITEKNIK
NEGER;
JEKARTA

state.ap_ x,

state.ext ap x,

"measured

s

# Receiver

"rX": [
{

"X": d[o], "y": d[l],

"rssi": d[2].get ("rssi") if
isinstance(d[2], dict) else None,

"snr": d[2].get("snr") if
isinstance(d[2], dict) else None,

"throughput": d[2].get ("throughput") if

isinstance(d[2], dict) else None,
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"path loss": d[2].get ("path loss") if
isinstance (d[2], dict) else None,

"kualitas ml": d[2].get("kualitas ml","-") if
isinstance(d[2], dict) else "-"

"wall count": d[2].get("wall count", 0) if
isinstance (d[2], dict) else O,

"jJarak": da[31,

"terhubung": d[4] if len(d) > 4 else None,

}

for d in state.rx da

i

# Tembok manual

o2": list(w[l]),

source i : ) > 3 else "manual"
"conf" i 4 else 1.0,

r
# Tembok otom
"auto wal

{

}

for

1y

"use auto
# sSkala

EOLITEKNIK B
& NEGER; .
O\ .JAKARTA |

m[0], "rssi": m ) abe
in state.wifi measurements

return dcc.send string(
json.dumps (data, indent=2, ensure ascii=False),
filename=filename,

# 6. Export Gambar — Download PNG (Termasuk Tabel Receiver)
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@app.callback(
Output ("download-image", "data"),
Input ("btn-export-img", "n clicks"),
State ("graph", "figure"),
prevent initial call=True,

def download image(n_clicks, figure):
if not n clicks or figure is No
raise dash.exceptions.P

bjects go

)
to PNG b s
ge (fig, forma eng", i =1400,
heig
# Draw th a te > at the bott ng PIL
from PIL Dra Im 2Fo

fig img = i in byte
fig w, fi

# Table d
padding =
row_heigh
header he
title hei

POLITEKNIK
JAKARTA

base canvas wi white background
Image.new ("RGB", (total w, total h), "whi
e(fig img, (0, 0))

ImageDra

# Load fonts
try:
font title = ImageFont.truetype ("arial.ttf", 24)
font header = ImageFont.truetype("arial.ttf", 16)
font body = ImageFont.truetype("arial.ttf", 14)
except IOError:
font title = ImageFont.load default()
font header = ImageFont.load default()
font body = ImageFont.load default ()

y offset = fig h + padding
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# Title of table

draw.text ( (padding, y offset), "DATA RECEIVER HASIL
SIMULASI WLAN", fill="black", font=font title)

y offset += title height

headers = ["No", "Receiver", "Posisi (X, Y)", "Jarak ke
AP", "RSSI", "SNR", "Throughput", "Path Loss"]
usable w = total w - (2 * padding

col ratios = [0.06, 0.1 12, 0.12, 0.14,
0.12]
col widths = [i ratios]
col widths[-
draw. gle([padding, y C total w - paddi
y offset + he _heigh i11="+#e4

text
= paddi
h in enumerate (hec

HIN

if num ro
draw.

y_ et + row_he
draw.
data eiver yan

POLITEKNIK
NEGERI
JAKARTA

= params.ge snr
= params.get ("throughput")
params.get ("path loss")

not None else "-"
snr str = f"{snr val:.1f} dB" if snr val is not
None else "-"
thr str

f"{thr val:.1f} Mbps" if thr val is not
None else "-"

pl str = £"{pl val:.1f} dB" if pl val is not None
else mw_nm

row _data = [
str(r idx + 1), rx name, pos_str, dist str,
rssi str, snr str, thr str, pl str
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Q

bg color = "white" if r idx % 2 == 0 else
"$#f9fafb"

draw.rectangle ([padding, y offset, total w -
padding, y offset + row height], fill=bg color)

x_curr = padding
for col i, text in enumerate(row data):
draw.text ((x_cur , y offset + 12), text,
fill="black", font=font body)

row height

# Outer dary lines
draw. ([padding, fig
outline="#cfd8dc", width=2

. ) N

)
or w in col widths[:-1]
ight,

padding + title heigt

draw. ig padding t

r, y offset] fcfd8dc vidt

# Horizon
y_curr =
for in

draw.

, fill="#c

PLGLITEKNIK %
NEGERI
JAKARTA

P EEC =S =
otly.graph objects as go
i e (figure)

except
impo

return dcc.send L
filename="wlan coverage.html")

#

# 7. Muat Data dari Upload JSON

@app.callback(
Output ("load-status", "children"),
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Output ("graph", "figure", allow duplicate=True),
Input ("upload-json-data", "contents"),

State ("upload-json-data", "filename"),

prevent initial call=True,

def load project data(contents, filename):
if contents is None:
raise dash.exceptions.PreventUpdate

eydid yeyH

, content string

aecoded1:“’¢' .b64decode (content string) .dec
.loads (decoded)

a.get (™ 5"

Gambar de
ate.uploaded
tate.img width
state.img.heigh

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

POLITEKNIK
NEGERI
JAKARTA

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

state.rx data.ar
rx["x"], rx["y"], params,
rx.get ("jarak"), rx.get ("terhubung"),

))

# — Tembok manual
state.walls.clear ()
for w in data.get ("walls"™, []):
state.walls.append ((
tuple(w["pl"]), tuple(w["p2"1),
w["material"],
w.get ("source", "manual"),
w.get ("conf", 1.0),

Politeknik Negeri Jakarta
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))

# — Tembok otomatis

state.auto walls.clear ()

for w in data.get ("auto walls", []):

state.auto walls.append ((

tuple (w["pl"]), tuple(w["p2"]),
w["material"],
w.get ("source",
w.get ("conf", 1

"col -

))

state.use auto 1s", True)

POLITEKNIK
NE SR
JAKARTA

f"| Tembok: {len(state.walls)} | Auto:

{len(state.

{n_aw}"),

{state.scale meter:.
html.P("Tutup modal — grafik sudah diperbarui

otomatis.",
style={"color":"#2196F3", "fontSize":"12px", "ma
rginTop":"6px"}),
1)

# Langsung render figure dengan gambar yang sudah di-
restore
return status, create figure()

except Exception as e:
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style={"color":"red"}), dash.no update

#

return html.P(f"Gagal memuat file: {str(e)}",

# Helper: Bangun konten modal

#

def build save modal (s
user name = sesSsi

"Pengguna"
return html

title™),

bR R e =

"name", "Pengguna') sion else

html Data assName="modal-

iy

Proy
gai
" C

ek:
type=
place

value
class

),
html.Br ()
html.Div(

html. Jll e.ap
html. > n(state.rx

¥ POLITEKNIK

e\ JAKARTA

except fmpo

warn = ""
if not has kaleido:

style={"color": "orange"}),

PNG,

style={"backgroundColor": "#lelele", "color": "#4fc3f7",
"padding": "4px 8px", "borderRadius": "4px"}),

pass

warn = html.Div (]
html.P(" A Library kaleido tidak ditemukan.",

html.P("File akan diekspor sebagai HTML. Untuk ekspor
jalankan:"),
html.Code ("pip install kaleido",

Politeknik Negeri Jakarta
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], style={"marginBottom": "12px"})
ext = "PNG" if has kaleido else "HTML"
E return html.Div ([
: html .H3 (f"B Export Gambar ({ext})", className="modal-
5 title"),
g' warn,
. html.Label ("Nama File:", className="input-label"),
dcc.Input (

id="export-filename
type="text",

placeholder

— format

)

o i\export" i

eyieyer Labap yiuyslijod uizi eduey
adwasw uep ueywnwnbusw buele|iq ‘z

build load :
eturn html.D
html.H3 ("
html.P("P
melanjutkan
html.Div(

html.
style={"fontWeigh
html.

un

1jn3 eA1e) ynanas neje ueibeqas yelueq.
eyie)er 1363 yiwya3ijod sefem buek uebunuaday) ueyibnisw yepn uedianbuad °q
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POLITEKNIK [
W\W - GERI o
JAKARTA,

urs

Q 4

"padding": "8px 12px",

"fontSize": "1llpx",
i Vil Vil

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw bueseiq °L

undede }njuaq wejep

"marginTop": "o6px",
"whiteSpace": "pre-wrap"
}
)
], style={"marginBottom": "12px"}),

dcc.Upload(
id="upload-json-data",
children=html.Div ([
html.Span (" Drag & Drop atau "),
html.A("Pilih File JSON"),

1)
className="upload-box",
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accept=".Jjson",

)y
html.Br (),
html.Div (id="load-status"),

1)

def build stats modal():
if not state.rx data:
return html.Div ([

html.H3 ("Ll Statis

=
¥
=
8
=
8

assName="modal-
title"),
receiver

html.P ("Bel data receiver.

terlebih dahulu.",
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for d

is not N
= [d[2]]

put"]

mport statis
def fmt (vals)
if not va
return f"
¢(vals) :.1f}"

{m

Hitung cove
al = len(r
k = su = -6

£ COLITEKNIK
\%% NECER!
JAKARTA
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html.Th ("R

(dBm) "),
m(rssi vals) /]
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html. m
(dB) "), html.Td (f' N — ’ html.Td(£f"{
sum(snr_vals)/len(snr_vals):.1f}"), html.Td (f" {max (snr_vals):.1f
}"™)]) if snr vals else None,

html.Tr ([html.Td ("Throughput (Mbps)"),
html.Td(£"{min (thr vals):.1£}"), html.Td(£f"{sum(thr vals)/len
(thr vals):.1£f}"), html.Td(f"{max(thr vals):.1£}")]) if

thr vals else None,
], className="stats-table"),
html.Hr (),
html.H4 ("Distribusi Kualitas Sinyal"),
html.Div (className="quality-bars", children=][
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html.Div ([html.Span ("
Baik"), html.Span (f"{baik}/{total}
({baik/total*100:.0£}%)")], className="quality-row quality-
good"),

html.Div ([html.Span ("
Sedang"), html.Span(f"{sedang}/{total}
({sedang/total*100:.0£f}%)")], className="quality-row quality-
mid"),

html.Div ([html.Span ("
Buruk"), html.Span (£" {buruk
({buruk/total*100:.0f}%)"
bad"),

assName="qua quality-

l.Span(". Blind Spot"),
otal} ({bli

i r nd/total*100:.0£}%)")
row quality-blind")
1 n(stat i i
{len( i Recei )
{st 4 t .
Po . B

build help |
eturn html.D

html.H3 ("
html.Div(

html.
html.

A\ POLITERNIR
A\ NEGERS
JAKARTA

tml.Tr([html.Td("Access Point"),
AP baru di titik k1lik")1]),
h Td ("Receiver")

html.Td ("Tempat}

kualitas sinyal d k
html.Tr ([html. , ml.Td ("Gambar
tembok/dinding (klik 2 titik)"™)1),

html.Tr ([html.Td("Set Skala"), html.Td("Kalibrasi
skala jarak (klik 2 titik)™)1),

html.Tr([html.Td("Hapus Titik"), html.Td("Klik
dekat AP/Rx untuk menghapusnya")]),

html.Tr ([html.Td("Hapus Garis"), html.Td("Klik
dekat tembok untuk menghapusnya")l),

html.Tr ([html.Td("Geser Titik"), html.Td("Klik
titik lalu klik lokasi tujuan™)]),

html.Tr([html.Td("Existing AP"), html.Td("Tandai
AP yang sudah ada di lapangan™)]),

Politeknik Negeri Jakarta



96

>
=
>
E]
a
>

], className="stats-table"),

html.H4 ("M Fitur Menu Atas"),
html.U1 ([
html.Li ("Simpan Data — Ekspor seluruh data
simulasi ke file JSON"),
html.Li ("Export Gambar — Simpan grafik sebagai
gambar PNG (perlu kaleido)"),
html.Li ("Muat Data — Impor file JSON yang
sebelumnya disimpan"),
html.Li("Stati
semua receiver"),

eydid yeyH

kualitas sinyal

Instalasi
ntuk ekspor P

install kaleido:"),
ode ("pip install k o"
>undColo elele™, "c r'": "#4fc3f7",
ipx 8px", adius": "4px", "display": "block",
6px 0"}), \
ort CSV Data ’

11lback (
put ("downl

i O] ITEKNIK
e NEGER

se das

ibrary Tambahan"),

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

Q.
7
o
3 :
: ;L JAKARTA
g w = .wri
£ w.write (" ! RSS E
* ’ B "
o
g "Jumlah Tembok", "Terhubung ke","Kualitas ML"
E for i, d 1 umerate (state.rx data):
2 n p = d[2 nce (d[2], dict) else
wW.writerow
i+1, round(d([0],1), r L)y
round (p.get ("rssi",0),2) if
p.get ("rssi") is not None else "-"
round (p.get ("snr",0),2) if
p.get ("snr") is not None else "-",

round (p.get ("throughput",0),2) if p.get ("throughput")
is not None else "-"
round (p.get ("path loss",0),2) if

p.get ("path_loss") is not None else "-",
round (d[3],2) if

d[3] is not None else "-",
p.get ("wall count","-"),
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d[4] if len(d) > 4 else "-",
p.get ("kualitas ml","-"),
1)
ts = datetime.datetime.now().strftime ("3Y%m%d
return dict (content=out.getvalue(),

o°

H3M%S")

filename=f"data receiver {ts}.csv", type="text/csv")

Buka_SimNet.bat

@echo off
setlocal enabledelaye
title SIMNET Laun

POLITEKNIK
e NEGERI
JAKARTA

mohon tunggu...

if "%US ING_VENV% M==r7"
if not exist "%PYTHON EXES%" (
echo [ERROR] Virtual environment ditemukan tapi
python.exe tidak ada di:
echo %PYTHON_EXE%
pause
exit /b 1
)
) else (
where python >nul 2>&l
if errorlevel 1 (

echo [ERROR] Python tidak ditemukan di PATH.
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echo Install Python dari
https://www.python.org/downloads/
echo dan saat instalasi centang "Add Python to PATH".

pause
exit /b 1
)
)
rem ---- Jalankan server Dash di je terpisah —----
start "SIMNET Server - JANGAN D aplikasi dipakai"
cmd / ""°PYTHON EXES" run.

echo Menunggu server
set /a ATTEMPTS=0

:WAIT LOOP
set /a ATTED

if SATTE
ARN] Server erespq sete detik
ho Cek jendela "SI Servexr nt i pesa rror.
use

it /b 1

shell -NoPro
ockets.TcpCl

1 1" >nul
orlevel 1 (
meout /t 1
o WAIT LOO

& FOLITEKNIK

exit /b0 kl:f‘:Dl

AR 2 AN

Callbacks.py J A KA RTA

callbacks.p

Tambahan bar
- Mode 'edi v
- Panel info tembok: ou confidence
- Noise level, Existing AP workflow (dari v2)

S o S 3 R S

import numpy as np

import pandas as pd

import dash

from dash import Input, Output, State, ctx, html, dcc
from PIL import Image

import io, base64, statistics

from sklearn.metrics import (
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accuracy score, precision score, recall score, fl score,
confusion matrix

)

from app import app, ML LOADED, predict kualitas ml

import state

from functions import (
get parameters with ml, hitung jarak, update all rx,
get kualitas, get warna from labe get existing wifi,
get connected ap, wall materi

)
from vision import auto
from visualization img

create kualitas compariso
create test data scatter,

create test o _figure,

ri posisi ap optimal ml)
ompute_rssi teori

from train

1 models

bel': '[Beton] Beton
label': ' [Bata ata

label': '[K
'label': '[K

{'col
'manual’

POLITEKNIK
i NEGERI
E\E JAKARTA

'borderRadius':"6px",

backgroundColor

'marginTop':"’'
return {'

# -- 1. Upload Gambar ——omsmsmeme e ————— e

@app.callback(
Output ('graph', 'figure', allow _duplicate=True),
Output ('output', 'children', allow duplicate=True),
Input ('upload-image', 'contents'),
State('toggle autoscan', 'value'),
State ('material’', 'value'),
prevent initial call=True,

def update image (contents, toggle autoscan, material value):
if not contents: return dash.no update, dash.no update
state.uploaded image = contents

Politeknik Negeri Jakarta
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Img
sta
# B
for

state.e

state.s

a

@app.callba
Output (' igure', allow duplicate=True),
Output ('o 'children', allow duplicate=True),
Input ('tog an', 'value'),
State ('mate
State ('toggle hea
State ('parameter', 'value'),

prevent initial call=True,

def tog
if
if

diaktif

cs = contents.split(',")
= Image.open (io.BytesIO (base64d.b64decode(cs)))
te.img width, state.img height = img.size

ersihkan semua data dari sesi sebelumnya
lst in [state.ap x, state.ap y, state.ext ap x,
xt_ap_y,
state.rx x, state.rx y, state.rx data,
cale points,
state.walls,
state.ext ap
try: lst.clear(
except: pass

state.temp wall,

selecEed_wal
.selected wall source

toggle aut
state.use
auto scan
# Hitung
from coll
src_c = C
uto _walls)
mat ¢ = C
- (f"

auto

POLITEKNIK
JAKARTA

gle autoscan(toggle, mat, hm, param):
not param: param = 'rssi'

toggle == 'on':

state.use auto walls = True

if state.uploaded image and not state.auto walls:

auto_scan walls (state.uploaded image, mat)

update all rx()

return create figure (hm, param), "Tembok otomatis
kan.", *NO PANEL

Politeknik Negeri Jakarta
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state.use auto walls = False

update all rx()

return create figure(hm, param), "Tembok otomatis
dinonaktifkan.", *NO PANEL

# -— 2. Skala ————————————--——m

@app.callback(
Output ('output', 'children',
Output ('scale-display', 'chi
Output ('scale-display',
Input ('btn-scale',
State ('real-distar

iplicate=True),

)

def hitung sks real distance):
) < 2:

skala oih dahulu!",
arak nyat (me r) " lxdate,

* x

"Pilih
dash.no_ update, dash.
i real distan
eturn "Masukkan
0 update

x1,vy1), (x2,
state.length

splay text
html.B ("

%y PCLITEKNIK
NEGER]
JAKARTA

"#1d82e0™,

>undColor": "borderRadius":

"block"

n 4pX" >

return noti
# == 3. AULO AP ——m—m oo
@app.callback(

Output ('graph', 'figure', allow duplicate=True),
Output ('output', 'children', allow duplicate=True),

Input ('btn-auto', 'n clicks'),
State('auto-ap-count', 'value'),
State ('toggle heatmap', 'value'),
State ('parameter', 'value'),

prevent initial call=True,
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>
=
>
E]
a
>

def run auto( , cnt, hm, param):
if cnt and cnt >= 1:
info = auto placement logic(cnt)
update all rx()
return create figure (hm, param), info
return dash.no update

eydid yeyH

# —— 4. Noise level ——————————————— -

@app.callback(
Output ('graph', 'figure
Output ('output', 'child
Input ('noise-lev

State ('toggle heat
State ( 'para
prevent indf _call=True,

def update ] hm,

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

Pra

noise floor
oise level,-90)
date all rx
= {'none'

'mediu Interferensd

'high'
eturn create

70} .

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

Switch Pr ANy Sy

4b .

Qap

('graph
('outpu
('"kualit
('toggle
('parame

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

& POLITEKNIK
WA\ NEGER)
AKX ARTA

igure (hm, param), Mode tampilan

else

ualltas

{label}"

undede jynjuaq wejep
J3quins uexangakuaw uep uexwnjuedusaw eduey

# -- 4d. Slider

@app.callback(
Output ('graph', 'figure', allow _duplicate=True),
Output ('output', 'children', allow duplicate=True),
Input ('heatmap-radius-slider', 'wvalue'),
State('toggle heatmap', 'value'),
State ('parameter', 'value'),
prevent initial call=True,

def update heatmap radius(radius, hm, param):
if not param: param = 'rssi'
state.heatmap radius = float(radius) if radius else 10.0
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return create figure (hm, param), f"Radius heatmap ML:
{radius} meter"

# -- 4e. Kunci / buka kunci heatmap ML -------—--—-——-————————————

@app.callback(

Output ('graph', 'figure', allow duplicate=True),
Output ('output', 'children', allow duplicate=True),
Output ('btn-lock-heatmap', 'children'),

(

(
Output ('btn-lock-heatmap', 'style
Output (' lock—status—te
Input ('btn-lock-heatmap n clicks'),

3 'value'),
State ('paramete 'value'),
all=True,

ap icks, hm, param):
e . i
e.heatmap 1
te.heatmap locked als
state.heatmap. locked grid No

label .
style =
ginTop":"8px

def

dtmap

"fontSize":"
status =
pesan =
ada Rx bar
e
if state.

Zh - oo TR RNIK
= NECGER
BERE e 2 g

", "width":"100%", "backgroundColor":"#1565C0"

{"marginTop"

ight":"bold","
sta

pesan = "Heatmap
meski ada Rx baru."
else:
label = "1 Kunci Heatmap ML"
style =

{"marginTop":"8px","width":"100%", "backgroundColor" :"#37474F",
"color":"white", "border":"none", "fontWe
ight":"bold", "fontSize":"11lpx"}

status = "Heatmap: tidak dikunci"
pesan = " A Perlu minimal 3 titik Rx dalam mode
ML untuk mengunci heatmap.”

else:
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{"marginTop":"8px", "width":"100%", "backgroundColor":"#37474F",

":"bold","fontSize":"11px"}

3 Rx sebelum mengunci."

@app.callback(

aw

e\ JAKARTA
if isi 1
"grid"):
update all
durasi = time.time
baris = [
f"AP {d['ap idx']}: {d['pct sblm']:.0£f}% -
{d['pct _ssdh']:.0f}% Baik"
for d in detail
1
pct awal = skor awal / total * 100
pct _akhir = skor akhir / total * 100
sumber = f"{total} titik Rx yang dipasang" if mode eval ==
"rx" \

label
style

" Kunci Heatmap ML"

"color":"white", "border":"none", "fontWeight

status = "Heatmap: tidak dikunci"
pesan = " A Aktifkan mode ML dan tambahkan minimal

return create figure (hm, style, status

ure', allow duplicate=Tru

Output ('graph', J
t ildren', allow duplicate=True

Output ('

Input (' 'n cli L
State (' 'value'
State ( 'value'

o al ap ml(n cli m,
not param: param = 'rssi'

par

M)

RF lum di

f not ML LOA
return da

Kalau belu
not state.
state.ap

state.ap
dibuat ot

wa POLITEKNIK
NEGERI
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else f"{total} titik grid internal"

prefix = "AP dibuat otomatis dan " if dibuat otomatis else ""

pesan = (
" e {prefix}Optimasi selesai ({len(detail)} AP,
{durasi:.1f} detik). "
f"Evaluasi dari: {sumber}. "
f"Kualitas Baik: {pct awal:
f"| " + " | ".Jjoin (bari

=
¥
=
8
=
8

{pct _akhir:.0f}%. "

)

return create figure , param), pesan

0ggle sumber powe

put',
t('ext-ap-rs ',
'ext-ap-powe e', 've

ent initial call=True,

existing AP -----
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return {'
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ate.ext ap
inputs.ap
html.
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g ] 1t', 'children', allow duplicate=True),
S Input ('btn ed-rssi', 'n clicks'),

def save measured rssi( , vals):

state.ext ap measured = list(vals)

update all rx()

return f"RSSI terukur disimpan: {sum(l for v in vals if
v)}/{len(vals)} AP."

# —— 6. Tombol Analisis Existing AP —-—---———-——-—————————————————

@app.callback(
Output ('existing-ap-result', 'children'),
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Output ('graph', 'figure', allow duplicate=True),
Output ('output', 'children', allow duplicate=True),
Input ('btn-analyze-existing', 'n clicks'),

State ('toggle heatmap', 'value'),

State ('parameter', 'value'),

prevent initial call=True,

def analyze existing( , hm, param):

if not param: param = 'rssi'
if not state.ext ap x:

return html.P ("Tambahka i
dulu.",style={"color": "
dash. pdate, "Belum ada Existing

"orange"}),

r" .

Receiver."

ssi vals, sn
c = {"Baik":

POLITEKNIK
MEGER!
JAKARTA

style={"col
1))

avg r =
avg_s =

total = len(state.rx dat

bp = kc['Baik']/total*100 if total else 0

result = html.Div ([
html.H4 ("Hasil Analisis Existing
AP",style={"fontSize":"13px", "marginBottom":"6px"}),
html.Div (f"Existing AP: {len(state.ext ap x)} | Sumber:
{state.ext ap power source} "
f"| Interferensi: {noise_1lbl} | Mode kualitas: "
f"{'ML' if mode aktif=="'ml' else 'Teori'}",
style={"fontSize":"11lpx","color":"#546e7a", "marg
inBottom":"6px"}),
html.Table (
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[html.Tr([html.Th(c) for c in
["Rx","RSSI", "SNR","Jarak","Kualitas"]])] + rows,

{avg s:.1f} dB"

html.Div ([html.
{kc['Baik']l} ",style

", "fontSize":"1

lZe" - "llpx'l}

13

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

eturn result
1} receiver.

s

.
—~

POLITEKNIK
NEGERI
JAKARTA

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

def

NO PANEL =

state.tx power = tx power val or 15
if not param: param = 'rssi'
tid = ctx.triggered id

if tid == 'parameter'
return create figure (hm,param), f"Menampilkan
{param.upper () }", *NO_PANEL

if tid == 'reset-btn'
# Hapus semua list data

style={"borderCollapse":"collapse", "width":"100%","fo

= ntSize":"11lpx"},

~ ),

8] html.Hr (style={"margin":"8px 0"})

= html.Div ([html.B("Rata-rata: "),

. html.Span (£"RSSI {avg r:.1f} dBm | SNR

a

tltlk"
, "marg
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for lst in [state.ap x, state.ap y, state.ext ap x,

state.ext ap vy,

state.rx x, state.rx y, state.rx data,

state.scale points,

state.walls, state.auto walls,

state.temp wall,

state.ext ap measured]:

try: lst.clear()
except: pass

# Hapus dead zones

grid =

apus gamba
ate.uploaded None
tate.img width 800
img,.heigh =600
state.sca 0.0

an res

# Reset s
state.sel
state.sel

return cr
upload de

f tid == 'tx
update al

if mode ==
# Cari 0

def dts (px,py,
ddx,ddy = x2-x1,y2-yl

\

if ddx==ddy==0: return np.sqgrt((px-x1) **2+ (py-yl) **2)
tt = max(0,min (1, ((px-x1)*ddx+ (py-

y1) *ddy) / (ddx*ddx+ddy*ddy) ) )

return np.sqgrt ((px-xl-tt*ddx) **2+ (py-yl-tt*ddy) **2)

bd, bwi, bsrc = float('inf'),

for wi,w in enumerate (state.walls):
d = dts(x,y,w[0][0],w[0][1],w[1][0],w[1][1])
if d < bd: bd,bwi,bsrc = d,wi, 'manual'’

if state.use auto walls:

for wi,w in enumerate (state.auto walls):

TN

ol O TERNIK
NEGER!
JAKARTA

None, None
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d = dts(x,y,w[0][0],w[0][1],w[1][0],w[1][1])
if d < bd: bd,bwi,bsrc = d,wi, "auto'

if bd > 20 or bwi is None:
return (create figure (hm,param),
"Tidak ada tembok di dekat klik.",
html.P("Tidak ada tembok di dekat klik.",
style={"color":"gray","fontSize":"12px

' 10px", "border":
"margin 3

")y

"lpx solid #ccc",

wls
WW =
mat

1f

>4 el

ate.selected

tate. selected wall source bs

src_txt
src_color
conf pct
f"{conf}lpx"

get (s
OLOR.ge

c,
J0f}3

panel con
html.
html.

WS POLITEKNIK
NE NEGERI
A\ 1 LARTA

conf pc
style={"colo f90adae", "font81ze"-"10px"})

html.B("Ga
dcc.RadioItems (
id='wall-material-picker',
options=MAT OPTIONS,
value=mat,
className="radio-group-vertical",
style={"fontSize":"11lpx", "marginTop":"4px"},
)y
html.Button (" [OK] Terapkan", id="btn-apply-wall-mat",
n_clicks=0,
className="ctrl-btn ctrl-btn-green",
style={"marginTop":"6px", "width":"100%","

fontSize":"12px"}),
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html.Button ("X Batal pilih", id="btn-cancel-wall",
n clicks=0,
className="ctrl-btn",
style={"marginTop":"4px", "width":"100%","
fontSize":"12px"}),
1)
panel style = {
"display":"block", "padding":"10px",
"border":"2px solid #FFDZ700!", "borderRadius":"8px",
"backgroundColor":"# dedt, "1 i

lih di peta
e (hm,param),
'"{mat}' dipilih.

eydid yeyH

}
# Highlight tembeg

Pilih mate ru

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

c1lif mode

s

state.ext
update al
info = £"

if mode ==
params =
jarak
terhub

¥ POLITEKNIK

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

NR={params['snr']:. ag
{params.get ( i kualitas, params['kualitas ml'])}")
else:

in

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

S . NEGERI
JAKARTA

elif mode == 'scale':
state.scale points.append((x,y))
if len(state.scale points) > 2: state.scale points.pop(0)
info = f"Titik skala {len(state.scale points)}/2"

elif mode == 'delete':
thr = 20
for 1x,ly,1bl in [(state.ap_x,state.ap_y,'AP'),
(state.ext ap x,state.ext ap y, 'Existi
ng AP')1]:
for i, (ax,ay) in enumerate (zip(lx,ly)):
if np.sgrt((x-ax)**2+(y-ay)**2) < thr:
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1x.pop(i); ly.pop(i)

if 1lbl=='Existing AP' and
i<len(state.ext ap measured) :

state.ext ap measured.pop (i)

update all rx()

return create figure (hm,param), £"{1lbl}
dihapus.", *NO_PANEL

for i,d in enumerate(state.rx data):
if np.sgrt ((x-d[0])**2+ ) **2)

eydid yeyH

return
dihapus.", *NO_PANEL
info = "Tida

elif mode ==
thr =

int is None

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

enumerate .ap_y)
—ax) ** y

selected in

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

ujuan.", *N
for i

| POLITEKNIK
e\ e NEGERI
JAKARTA

.selected point]=y
pdate all rx(); info=f"AP dipindahkan."

e.selected type=='rx':
i!ggﬁ.. "

j=hitung jarak(x,y)
state.rx data[state.selected point]l=(x,y,p,J,get
connected_ap (x,y))
info="Rx dipindahkan."
elif state.selected type=='ext ap':
state.ext ap x[state.selected point]=x;
state.ext ap ylstate.selected point]=y
update all rx(); info="Existing AP dipindahkan."
state.selected point=state.selected type=None

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

state.ap yl[s

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

undede jynjuaq wejep

elif mode == 'del wall':
def dts(px,py,x1l,vyl,x2,v2):
dx,dy=x2-x1,y2-yl

Politeknik Negeri Jakarta



112

VLNVHYE

if dx==dy==0: return np.sqrt ((px-x1)**2+ (py-yl)**2)
t=max (0, min (1, ( (px-x1) *dx+ (py-yl) *dy) / (dx*dx+dy*dy) ) )
return np.sqgrt ((px-xl-t*dx) **2+ (py-yl-t*dy) **2)
bd,bs,bi=float ('inf'),None, None
for i,w in enumerate (state.walls):
d=dts (x,y,w[0] [0],w[O] [1],w[1][0],w[1][1])
if d<bd: bd,bs,bi=d, 'walls', i
for i,w in enumerate(state.auto walls):
' (0),w[1][1])

eydid yeyH

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

if state.
state

info
aikan Dea

¥ POLITEKNIK

1N} eA1e)] ynanjas neje ueibeqas yelueqs
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Jaquins ueyingakuaw uep ueywnjues>uaw eduey

w
3 one tmp = No
£ NEGERI
o X S ate = W
3 o =
: SAARTA
3 N ad on dibuse [
= "
£ m)
)
g melewatinya.
T
c
3 & elif mode
from fun
deleted = False
for i, ((x1,yl), (x2,y2)) in enumerate(state.dead zones):
if point in rect(x, y, x1, yl, x2, y2):
state.dead zones.pop (i)
update all rx()
info = "I Dead Zone dihapus."
deleted = True
break
if not deleted:
info = "Klik di dalam area Dead Zone untuk
menghapusnya."
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return create figure (hm,param), info, *NO_ PANEL
# —— 9. Tabel Receiver ———---—--—-————————————— -

@app.callback (
Output ('table-data', 'children'),
Input ('graph', 'figure'),
State ('parameter', 'value'),

def update table( ,param):
if not param: param='rs
if not state.rx data § eiver."
titles={"'rssi': dBm) ', 'snr':'SNR (dB)',
'throug

i_kué
'kualitas. te i
"Kualita

ode', 'ml'")
_aktif == 'ml' else

p=d[2]; 3
kml=p.get
if not k

POLITEKNIK
NEGER]
JAKARTA

ontWelg ’
Td (kml, style={"color":get warna from label (

"Ext"

SleHE®

"fontWeight":'
1))

note=html.P (f"Kondisi: {nl} (noise
{getattr(state, 'noise floor',-90)} dBm)",
style={"fontSize":"1lpx","color":"orange", "margin
":"4px 0 0"}) if nl else None
return html.Div([html.Table([header]+rows,
style={"border":"2px solid
black", "borderCollapse":"collapse","width":"100%"}),note])

# -—- 10. Scan Wi-Fi ---——---——-—-——————————— - ——————

@app.callback(
Output ('wifi-info', 'children'),
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Input ('scan-wifi-btn','n clicks'),
prevent initial call=True,
)
def scan wifi(n):
if n:
info=get existing wifi ()
c={'Baik':'green', 'Sedang':'orange', 'Buruk':'red'}.get (in
fol'quality'], '"black")
return html.Div ([
html.P (html. B(f"SSI
html.P (£"RSSI:

html.P (£"SNR snr']} dB")
html.P {info[' channel’]}"),
html. itas: ",html.Span(info['qua

,"fontWeight":"bold

7 S M-

FOLITEKNIK
R\ ECER:
R\= IAKARTA

data.",style={"
def rc(v): return
else 'red')
sm=sorted(state.wifi measurements, key=lambda m:m[0])
rows=[html.Tr ([html.Td(f"{m[0]} m"),
html.Td(£f"{m[1]}
dBm",style={"'color':rc(m[1l]), 'fontWeight':'bold'}),
html.Td(m([2])]) for m in sm]
n, f=sm[0],sm[-1]
sum_div=html.Div ([html.Hr (), html.B("Perbandingan:"),
html.Table ([
html.Tr ([html.Td ("Terdekat"),html.Td(£f"{n[0]} m"),
html.Td (html.Span(f"{n[1]}
dBm",style={"'color':rc(n[l]),'fontWeight':'bold'}))]1),
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html.Tr ([html.Td("Terjauh"), html.Td(£"{£[0]} m"),
html.Td (html.Span(f"{£[1]}

dBm",style={"'color':rc(f[1]), 'fontWeight':'bold'}))1),
html.Tr ([html.Td("Delta"),html.Td(""),
html.Td (html.Span (f"{n[1]-f[1]:.1f}
dBm", style={"'fontWeight':'bold'}))1),

],style={"marginTop':'6px"', 'width':'100%"'})])
header row = html.Tr ([html.Th(h) for h in ["Jarak", "RSSI",
"Keterangan"]])
return html.Div ([
html.Table (
[header row

'100%"'},

('toggle
ate ('parame
event initi

def . . e

M\E® COLITEKNIK
NEGER
. AKX ARTA

ed _wall idx = None
state.sel =cd wall source = None

return (create figure (hm, param),
f"Material tembok diubah ke: {new mat}",
"", {"display": "none"})
return dash.no update, "Gagal mengubah material.", "",
{"display": "none"}

@app.callback(

Output ('graph', 'figure', allow _duplicate=True),
Output ('wall-info-panel', 'children', allow_duplicate=True),
Output ('wall-info-panel', 'style', allow _duplicate=True),

Input ('btn-cancel-wall', 'n clicks'),
State ('toggle heatmap', 'value'),
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State ('parameter', 'value'),
prevent initial call=True,

)

E def cancel wall selection(n, hm, param):
~ if not n: return dash.no update, dash.no_ update,
8] dash.no update
Ti state.selected wall idx = None
3 state.selected wall source = None
if not param: param = 'rssi'

return create_figure(hm, pa play": "none"}

# Ubah semua tem e satu material / reset otomatis
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vack (
t('graph',
put ('output'
put ('btn-bu
Input ('btn-re auto-wall
State ('bulk-
state ('toggle
tate ('parame
revent initi

'figure',

k change
not param:
= ctx.tri

1]n} eA1e) Yynanjas neje ueibeqas yeAueqs

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw bueseiq °L

\TH POLITEKNIK
() state. d age
§: from
e # NEGER]
R updat
3 sg = e 5 s di set
50 BR\E JAKARTA
g el
o
g m, param), msg
©
5 if tid
- if not
dahulu!"
total = 0
for i, w in enumerate (state.walls):

state.walls[i] = (w[O], w[l], new mat, 'manual', 1.0)
total += 1

for i, w in enumerate (state.auto walls):
state.auto walls[i] = (w[O0], w[l], new mat, 'manual’,

total += 1
update all rx()
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label =
{'beton':'Beton', 'bata':'Bata', 'kaca':'Kaca', 'kayu':'Kayu'}.get (n
ew mat, new mat)

return create figure(hm, param), f"Semua {total} tembok
diubah ke: {label}."

return dash.no update, dash.no update

# BANTUAN — Penjelasan lengkap semua fitur SimNet
#

BANTUAN KONTEN: = [

(" Upload Gambar Denah'",

"Unggah gambar denah bangunan (PNG/JPG) sebagail bidang kerja
simulasi. "

"Setelah diunggah, gambar menjadi latar peta tempat AP, Rx,
dan tembok digambar. "

"Pastikan gambar jelas dan memiliki skala yang dapat
dikenali."),

" Deteksi Tembok Otomatis",

"Saat ON, aplikasi memindai gambar denah dan mendeteksi
garis tembok secara otomatis "

"berdasarkan warna piksel (prioritas) dan ketebalan garis
(fallback). "

"Material terdeteksi: beton (merah), bata (coklat), kaca
(biru), kayu (hijau). "

"Saat OFF, tembok digambar manual menggunakan mode
Obstacle."),

" Mode Kontrol",

"Menentukan aksi ketika pengguna mengklik peta. "

"e Access Point: tempatkan titik AP (sumber sinyal). "

"e Receiver (Rx): tempatkan titikspenerima, langsung
dihitung kualitas sinyalnya. "

"+ Obstacle: gambar tembok baru (klik dua titik). "

"e Set Skala: tentukan jarak nyata (meter) dari dua titik di
peta. "

"e Hapus Titik: klik titik AP/Rx untuk menghapusnya. "

"e Hapus Garis: klik tembok untuk menghapusnya. "

"e Edit Materialivklik tembok untuk ubah materialnya. "

"e Geser Titik: klik dan drag AP/RxX ke posisi baru. "

"o Existing AP: tempatkan AP yang sudah ada di gedung (pakai
RSSI terukur)."),

("™ set skala",

"Kalibrasi skala peta agar jarak piksel pada denah sesuai
dengan jarak meter nyata. "

"Cara: pilih mode Set Skala - klik dua titik di peta yang
jaraknya diketahui - "

"masukkan jarak nyata (meter) - klik Hitung Skala. "

"Skala yang tepat sangat penting agar perhitungan jarak dan
RSSI akurat."),
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("% Tampilan Heatmap",

"Mengaktifkan/menonaktifkan overlay heatmap sinyal di atas
denah. "

"+ Mode Teori: warna kontinu berdasarkan estimasi RSSI dari
rumus Log-Distance Path Loss. "

"e Mode ML: warna diskrit (Baik/Sedang/Buruk) berdasarkan
interpolasi prediksi "

"Random Forest dari titik-titi
(butuh minimal 3 titik Rx). "

"Hijau = Baik (2 -65 d
dBm), Merah Buruk (< =80

ang sudah dipasang

d a
h h
o e

("@ Mode Kla

ndom Forest

d SI. standar
i n

Paramete
"Memilih par
Teori. "

"e RSSI (dB
¢ SNR (dB):
Throughpu
Path Loss

e PCLITEKNIK
B\ NEGERI
JAKARTA

("_ﬁ Exi g AP — Analisis Lapangan',
"Fitur u mengevaluasi AP yang sudah terpasang di ge

"e Sumber
dBm) . "

"e Sumber Terukur: masukkan RSSI hasil pengukuran WiFi
Analyzer di jarak referensi "

"(1 meter, tanpa penghalang) sebagai kalibrasi. Mode Terukur
menghasilkan estimasi "

"yang lebih akurat karena disesuaikan dengan karakteristik
AP nyata."),

("@& Posisi AP Optimal (ML)",

"Fitur optimasi penempatan AP berbasis Machine Learning. "

"Algoritma mencoba 400 kandidat posisi AP di seluruh denah,
menghitung prediksi "
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"Random Forest untuk 625 titik grid di setiap kandidat,
kemudian memindahkan AP "

"ke posisi yang memaksimalkan luas area dengan kualitas
Baik. "

"Proses berlangsung 2-5 detik tergantung kompleksitas denah.

"Pastikan mode ML aktif dan sudah ada AP di peta sebelum
menggunakan fitur ini."),

Loss. "
"Berbeda dengan
menghitung titik d
"coverage >
memperkuatnya

AP Optimal (ML), tombo

AP tambahan untuk

klik tombol."

A%

)
pan Data: meny aat
tembok, skala) "

"Export CSV:

"berisi koor
tas sinyal s

W POLITEKNIK
sudah : NEGERI
BEa\¥ JAKARTA

Input ('btn-help"', el
prevent initial call=True,

-content', 'children', allow duplicate=True
lay', ‘'style', allow _duplicate=

def tampil bantuan(n clicks):
kartu = []
for judul, isi in BANTUAN KONTEN:
kartu.append (html.Div (style={

"background": "var (--bg-card)",
"border": "lpx solid var (--border)",
"borderRadius": "8px",

"padding": "12px 1l6px",
"marginBottom": "10px",

}, children=[
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html.Div (judul, style={

"fontWeight": "600", "fontSize": "13px",
"color": "var (--primary-d)", "marginBottom":
" 5pX" ,
1)y
html.P(isi, style={
"fontSize": "12px", "color": "var (--text-muted)",
"margin": "0", "lineHeight": "1.6",

1)y

1))

konten = html.Div ([
Penggunaan SimNet",

html.H3 (" ? Pa
s
html.P (! fitur di bawah

marginBottom": "6px"}),
kerjanya.",

tuk memahami cara

style={" ize": "12px "ecolor": "var (--text

hint)",

ottom"
={"maxk

ml.Div (kartu,

pad
1)

eturn konten

callback (

ey POLITERNIK g
NEGERI
i g defgen Boclt e .

# p data baru ini: accuracy, precision,

confusion mat

#

Distance,

# - Referensi CV histo an dihitung
ulang dari

# data baru -- CV adalah teknik saat training, bukan saat
evaluasi data baru)

#

import os as os
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functions.py

#

# functions.py — v3

# Perubahan: wall tuple kini bisa 3 atau 5 elemen

# (backward-compatible dengan walls manual lama)
#

import numpy as np
import state
import platform, subproces
import sys
sys.stdout.reconfigu

1irn {' beton' , 'bata':

arna _materia
eturn

on':'black',
aterial, 'gr

W\ BE POLITEKNIK
NEGERI

base =
faktor =
return base

def line intersect(pl, p2, p3, p4):
def ccw(a,b,c):
return (c[l]-a[l])*(b[0]-al0]) > (b[1l]-all])*(cl0]-al0])
return ccw(pl,p3,p4) !=ccw(p2,p3,p4) and
ccw (pl,p2,p3) !'=ccw(pl,p2,p4)

# — Dead Zone (ruangan basah/toilet)

DEAD ZONE_LOSS DB = 35 # redaman dB per dead zone yang dilewati
(20-40 dB literatur)

def point in rect(px, py, x1, yl, x2, y2):
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"""Cek apakah titik (px,py) berada di dalam persegi
panj ang . mmon

return min(x1l,x2) <= px <= max(xl,x2) and min(yl,y2) <= py <=
max (yl,v2)

def line melalui dead zone(ax, ay, bx, by):

mmon

=
¥
=
8
=
8

Cek berapa dead zone yang dilalui garis dari (ax,ay) ke
(bx,by) .

Setiap dead zone
beberapa sisi.

mmon

garis memotong

zones = getattr(
count = 0
for (x1,vyl)

dead zones', [])

) in zones:
= min(x1,x2), ma L, x2
mi 2), max(yl,y2)
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11]) Xxmax

intersect
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for s
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# Atau sa
inside =
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210 WR\w NEGERI
o amo an ‘-.L: akipat ¢

3 dilewati.

o \
: JAKARTA
z DEAD ZONE_LOSS

S

g def get nois

g r(state, 'noise floor', -90)
S

def get kualita
if p name == 'rssi':

if val >= -65: return "Baik"
elif val >= -80: return "Sedang"

elif val >= -90: return "Buruk"
else: return "Blind Spot"
elif p name == 'snr':

if val >= 25: return "Baik"
elif val >= 10: return "Sedang"
elif val >= 0: return "Buruk"
else: return "Blind Spot"

elif p name == 'throughput':
if val >= 50: return "Baik"
elif val >= 20: return "Sedang"
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elif val > 0: return "Buruk"
else: return "Blind Spot"
elif p name == 'path loss':
if val <= 80: return "Baik"
elif val <= 95: return "Sedang"
elif val <= 105: return "Buruk"
else: return "Blind Spot"
return "Unknown"

def get kualitas ml(rssi, jara

wall material kode=2, wall

if rssi < -90: retu

return predict kualitas ml(rssi, jarak m, wa
wall material kode

def get warna

Baik":"gr
.get (k,"

ount walls b
ctive = stat
.use_auto wa
eturn sum (1

POLITEKNIK
NEGERI
ror JAKARTA

getattr(state,’ [
ei=i—n_

meas = getattr(state,'ext ap measured', [])
if ei < len(meas) and meas[ei] is not None:

rssi = meas[ei] - N _LOG*np.loglO(d m)
else:
rssi = state.tx power - PL DO -
N LOG*np.logl0O (d m)
else:

rssi = state.tx power - PL DO - N LOG*np.loglO(d m)

for w in active:
if line intersect((ax,ay), (x,y),w[0],w[1]):
rssi -= loss for wall (w)
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# Dead zone penalty (ruangan basah/toilet)
rssi -= dead zone penalty db(ax, ay, x, y)

rssi list.append(max (min(rssi,-10),-140))
return max (rssi list)

def hitung jarak(x, y):
all ap x = state.ap x + st
all ap y = state.ap y
if not all ap x:
return min (np.sqg

] ab one, :
ate.au
dx, (ax, ay in en erate

dm =
*state.sca
rssi = st EX_power -
for w in

if 1i
aterial (wal
rssi = ma
if best r
best

idx, (ax, a

POLITEKNIK
NEGERI
JAKARTA

rssi = hitung rssi
if rssi is None:
return

{"rssi":None, "snr":None, "throughput" :None, "path loss":None}

noise = get noise floor()

snr = rssi - noise

return
{"rssi":rssi,"snr":snr, "throughput":max(0,snr*2),"path loss":stat
e.tx power-rssi}

def get parameters with ml(x, y):
rssi = hitung rssi(x, y)
jarak hitung jarak(x, y)
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if rssi is None:
return
{"rssi":None, "snr":None, "throughput" :None, "path loss":None,
"kualitas ml":"-","kualitas teori":"-
","wall count":0}

all ap x = state.ap x + state.ext ap x
all ap y = state.ap y + state.ext ap y
best idx, best r = 0, -999

for i, (ax,ay) in enumerate

d m = max (np.sqrt(

ay) **2) *state.scale meter
r = state.

if r > best

- PL DO - N LOG*np.
pest r, best idx = r, 1

active = .walls + (state.auto walls if

state.use a

wall cou ial do ull dominan
yang dilew

_between = [w fo

w in act

POLITEKNIK
| NEGERI
B JAKARTA

wm kode,
_kualitas(rssi, 'rssi
return {" "snr
"kualitas | wall count
"rwc}

def update all rx():

new rx = []

for d in state.rx data:
X,y = d[0],d[1]
params = get parameters with ml(x,y)
jarak = hitung jarak(x,y)

terhub = get connected ap(x,y)
new rx.append((x,y,params, jarak, terhub))
state.rx_data = new_rx
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def get existing wifi():
info = {'ssid':'Tidak
terdeteksi', 'rssi':None, 'channel' :None, 'snr'
own'}
try:
if platform.system() == 'Windows'
out =

eturn info

NEGERI

from
from

dcc.Store (id="session-
dcc.Download (id="download- data")
dcc.Download (id="download-image"),

login page(),

html.Div (
id="main-page"
style={"display": "none"},
children=[
html.Div (id="navbar-container"),

:None, 'quality':'Unkn

subprocess.check output (['netsh', 'wlan', 'show', 'interfaces'],
shell True, text=True)

ms = re.search(r' S out)
re.search *: 5

POLITEKNIK

ZNE JAKARTA
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html.Div (id="modal-overlay", className="modal-
overlay", style={"display": "none"}, children=][
html.Div (id="modal-box", className="modal-box",
children=[
html.Button("X", id="btn-close-modal",
n clicks=0, className="modal-close"),
html.Div (id="modal-content"),
1)
1)

html.Div (classN

el-left", childre

'Upload Bangunan",

className

(
pload-

children=

Span ("Upload )y

ssName

cla ame="panel-

A\ POLITEKNIK |
N NEGERI
W JAKARTA

children=]
html.Table ([

html.Th ("Ketebala
d("Kaca"), html.T

d("1-3 px"), html.Td("-5 dB")]1),
html.Tr ([html.Td("Kayu"), html.T
d("4-7 px"), html.Td("-3 dB")]1),

html.Tr([html.Td("Bata"), html.T
d("8-14 px"), html.Td("-12 dB")1),
html.Tr([html.Td("Beton"),
html.Td ("2 15 px"), html.Td("-15 dB")]),
1, className="info-table"),
1,
style={"display": "none"},

),
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html.Hr (className="divider"),

html.H4 ("Mode Kontrol", className="panel-

title"),
dcc.RadioItems (
id='mode',
options=][
Point', 'value': 'ap'},
Receiver', 'value'
{'"label': 'EE
Obstacle', 'obs'},
{'label Dead
Zone', e'},
label! S
Skala',
'label H s
Tit 'value': 'delete'},
ap
H D D

sting

POILITEKNIK
NEGFRI
SACARTA =

anjang nyata (meter)", className="ctrl-input"),

html.Button ("% Hitung Skala", id="btn-
sName="ctrl-btn"),

placeholder=

scale", n clic

"fontSize": "12px", "color": "#4fc3f7",

"marginTop": "6px", "padding": "6px",

"backgroundColor": "#le2a35",
"borderRadius": "4px",

"display": "none"

html.Hr (className="divider"),

html.H4 ("Tampilan Heatmap", className="panel-
title"),

Politeknik Negeri Jakarta
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dcc.RadioItems (
id='toggle heatmap',
options=[{'label': 'ON', 'value': 'on'},
{'label': 'OFF', 'value': 'off'}],
value='on', inline=True,
className="radio-group",

)y

html.H4 ] Kualitas",
className="panel-title"
dioItems (
id='kualit s _mode',

options=
L Interpolasi
' g!‘igjik{ii:l

{' label’
las Name radlio—-group

label!
'}

’
{ labe

V a ue=’”

POLITEKNIK
NEGER!
g\ JAKARTA

"alignItems' T "8px"Y,
dcc.Slider(

20:"20m", 30:"30m"},

tooltip={"placement": "bottom",

"always_visible": False},
className="radius-slider",
)
1)

html.P(
"Area di luar radius dari Rx terdekat
tidak diwarnai (tidak diketahui).",
style={"fontSize": "10px", "color":
"var (--text-hint)", "margin": "2px 0 0"},

),
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"100%",

"color": "white",

"bold", "fontSize":

"var (--tex

title™),

'value':

'value':

'value':

'value':

ame="panel-

'through

'value'

'beton'},

'bata'},

'kaca'}l,

'kayu'l,

1)y

html.Button (
"1 Kunci Heatmap ML",
id="btn-lock-heatmap", n clicks=0,
className="ctrl-btn",
style={"marginTop": "8px", "width":

ndColor": "#37474F",

ontWeight":

"

children
style={"f

eatmap: tidak diku
tSize": "10px", "colo

"m i : "3px 0.0"}),

lassNan

ame T

SNR

~ -y -

POLITEKNIK
NEGER!
JAKARTA

dcc.Dropdown (
id="material',

-15 dB) ',
{'label': '& Bata  (-12 dB)',
{'"label': 'F" Kaca ( -5 dB)"',
{'label': '@ Kayu (-3 dB)',

1,
value='bata', className="ctrl-dropdown",

)y

Politeknik Negeri Jakarta
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html.Div(style={"marginTop": "8px"},
children=[
html.Label ("Tipe Tembok:", style={

E "fontSize": "1llpx", "color": "var (--
~ text-muted) "

8] "fontWeight": "600", "marginBottom":
11 "4px", "display": "block",

= b

dcc.RadioItemnms

{"label"':
1},
{

(floor-to-ceiling) ',

0},
i
"llpx", ‘

input

abel': ' [0 Tembok ¢

lue=1,
belSty

ejieyer a6 yiwjelljod uizi eduey
adwaw uep ueywnwnbuaw Bueseq ‘'z

"block",

3px"},
L} X"},

SP(

1jn3 eA1e) ynanas neje ueibeqas yelueq.
eyie)er 1363 yiwya3ijod sefem buek uebunuaday) ueyibnisw yepn uedianbuad °q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

POLITEINIC
NECERI
\W JAKARTA

'value': 15}

'value':

{'label': ' High (20 dBm) ',

Jaquins uexypngakuaw uep uejwnjuesusaw edue) 1ui sijn} eAiey yninjas neje ueibeqas diynbuaw bueseiqg °L

undede }njuaq wejep

'value': 20},

html.Hr (className="divider"),

# — NOISE / INTERFERENSI (BARU)

html.H4 ("N Noise & Interferensi",
className="panel-title"),

html.P("Simulasi gangguan sinyal Wi-Fi
lain:", className="hint-text",

Politeknik Negeri Jakarta



N
)
5
o
>
Q
3
]
3
Q
<
3
c
3
o
=
Q.
o
=]
3
m
=
T
m

o
s
3
Q
[
£,
b
Q
=
—
o
o
=~
3
()
=
[
<,
=
=
3
T
o
3
=
3
Q
o
>
s
3
Q
s
3
o
-
S
-
-
;
=
o
Q
(]
=
e
g
:

&
g
Q
E
=
T
]
5
=
]
E:

5
c
S
-
g
=
]
o
3
=
g
5
E
o
=
]
s
g
o
=
o
2
T
o
3
£
2
3
g
5

3
5

d
3

£
&

-

)
T

o

]

=

:

£
w
]

=]

5
£t
=
)

g
£

(-1
S
)

c

]

=

g

g
=

?

o
)

=

eIeder LaBaN YIwiaNod izl eduey

1]n} eA1e) Yynanjas neje ueibeqas yeAueqs

s

undede }njuaq wejep

132

dBm) ', 'value':

=
¥
=
8
=
8

dBm) ', 'value':

dBm) ', 'value':

"number",

-
)
)
o
3
Q
=
]
3
Q
c
Fas
T
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-
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="panel-title"

pl

sName="ctrl-

style={"fontSize": "1llpx", "color":

"$#78909c", "margin": "2px 0 6px"}),

dcc.RadioItems (
id="'noise-level',

options=][
{'label': '#@ Tidak Ada (noise -90
'none'},
{'"label': Sedang (noise -80

'medium'},

(noise -70
'high'},

value="'none',
className="radio-group-vertica

assName="
ht enempatan

html.Div (class

i

POLITEKNIK
NEGER
JAKARTA

"white"}),

style={"color":

4 — PANE

color="#4fc3ft7",

'100%'},

html.Div (className="panel-center", children=][
dcc.Loading (
id="loading-graph", type="circle",

children=[
dcc.Graph (
id='graph',
figure=create figure(),
style={'height': '78vh', 'width':

config={
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{"format": "png", "filename": "wlan coverage",

ght": 1000, "width": 1400, "scale": 2},
"displayModeBar": True,
"modeBarButtonsToAdd":

["drawrect"],

className="panel-

"toImageButtonOptions":

"hei

(" Data Receiver",
style={"marginTop": "10px"})
.Div (id="table-data'),

NEGERI

09c", "ma

'value':

'value':

'value':

'value':

POLITEXNIK

JAMNARTA

{'label': ' * Semua Beton (-15

'beton
'bata'},
{"label': '¥ Semua Kaca ( -5 dB)',
'kaca'}l,
{'label': '@ Semua Kayu ( -3 dB)',
'kayu'l,
1,
placeholder="Pilih material...",

className="ctrl-dropdown",
style={"marginBottom":"6px"},

)y

html.Div (className="btn-row", children=]|
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html.Button (" 4 Terapkan Semua'",
id="btn-bulk-material", n clicks=0,
className="ctrl-btn ctrl-btn-
green", style={"flex":"1"}),
html.Button ("« Reset Otomatis", id="btn-
reset-auto-walls", n clicks=0,
className="ctrl-btn",
style={"flex":"1"}),
1)

html. .
n Existing AP —

1el-title"),

Lapangan", className

# Progress
1.Div ([
ml.Spa ,

nRight":'

ml.Span ("Klik m
oe })
an'
{"fontSize" ] B6"}),
(" me
an lengkap p 1 AP

ontSize":"1llpx

:"#546e7a"})
{"backgroun

'marginBott
play s"fle

POLITEXNIK
NEGERI
JAKARTA,

default) ',

apbe

'terukur'},

I

lapangan) ',

),

# Input RSSI terukur (muncul jika pilih
'terukur')
html.Div (id="ext-ap-measured-input",
style={"display": "none"}, children=][
html.Label ("RSSI Terukur di Lapangan
(dBm) : ", className="input-label",
style={"marginTop":
n 6pX" } ) ,
html.P ("Masukkan nilai RSSI dari WiFi
Analyzer untuk setiap Existing AP:",
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"color™: "#78909c", "margin": "2px 0 4px"}),

Terukur", id="btn-save-measured-rssi",

"bold"

className="g

nyata atau ap

className="input-label"),
type="'number', placeholder='cth: 10',
input"),

className="input-label"),

placeholder='cth: -65"',

className="input-label"),

style={"fontSize": "1llpx",

html.Div(id="ext-ap-rssi-inputs"),
html.Button ("M Simpan RSSI

n clicks=0,
className="ctrl-btn", style={"marginTop": "6px"}),
1)

id="btn=-analyze-existing",
n_clicks=0,

lassName="
yle={"

ctrl-btn-green
$"y "fontWeigh

W1i-F1

n Exis

POLITERNIK
NEGERI
JAKARTA

ml.P("Masukkan data R dari pengukura
asi WiFi Analyzer:",
className="hint-text"),

dcc.Input (id="input-jarak',

min=0.1, className="ctrl-
html.Label ("RSSI (dBm)",
dcc.Input (id="input-rssi', type='number',

max=0, className="ctrl-input"),
html.Label ("Keterangan (opsional)",
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dcc.Input (id="'input-label', type='text',
placeholder="'cth: Dekat pintu,

Lantai 2...', className="ctrl-input"),
E html.Div (className="btn-row", children=]|
~ html.Button ("+ Tambah", id="btn-
é} add-meas', n clicks=0, className="ctrl-btn ctrl-btn-green"),
& html.Button ("I Hapus Semua", id='btn-

clear-meas', n _clicks=0, className="ctrl-btn ctrl-btn-red"),

Name="meas-

ejieyer a6 yiwjelljod uizi eduey
adwasw uep ueywnwnbusw buele|iq ‘z

ayout.py

in layout.p
oilan halama

1jn3 eA1e) ynanas neje ueibeqas yelueq.
eyie)er 1363 yiwya3ijod sefem buek uebunuaday) ueyibnisw yepn uedianbuad °q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

POLITEKNIK
NEGERI
JAKARTA

s

Jaquins uexypngakuaw uep uejwnjuesusaw edue) 1ui sijn} eAiey yninjas neje ueibeqas diynbuaw bueseiqg °L

undede }njuaq wejep

children=]
# Header dengan ikon WiFi (SVG inline via

dangerouslySetInnerHTML)

html.Div (className="login-header", children=][
# Ikon WiFi menggunakan div dengan CSS

animation
html.Div(className="wifi-icon-wrap",
children=]
html.Div (className="wifi-arc wifi-
arc-3"),
html.Div (className="wifi-arc wifi-
arc-2"),
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html.Div (className="wifi-arc wifi-
arc-1"),
html.Div (className="wifi-dot"),
1)
html.H1 ("SIMNET", className="login-
title"),

html.P("Simulasi Network",
className="login-subtitle"),
1)

auth-tabs",
alue="login",
className="auth-tabs",
children=]
cc.Tab (
label="1 L
val W i
classNam

se

se

POLITEKNIK
NEGER]
JAKARTA

1,
style

display": "flex"},

def login form():
"""Form untuk tab Login.
return html.Div (className="auth-form", children=]
html.Div (className="input-group", children=][
html.Label ("Username", className="input-label"),
dcc.Input (
id="login-username",
type="text",
placeholder="Masukkan username...",
className="auth-input",
debounce=False,
n submit=0,

),
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1)
html.Div (className="input-group", children=][
html.Label ("Password", className="input-label"),
dcc.Input (
id="login-password",
type="password",
placeholder="Masukkan password...",
className="auth-input",
debounce=False,
n_ submit=0,

=
¥
=
8
=
8

) s
1),
html.Button (
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className="auth-input",
)y
1),
html.Div (className="input-group", children=][
html.Label ("Password", className="input-label"),
dcc.Input (
id="reg-password",
type="password",
placeholder="Minimal 6 karakter...",
className="auth-input",
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1)
html.Button (
" Daftar Sekarang",
id="btn-register",
n clicks=0,
className="auth-btn auth-btn-success",
)y
1)

navbar.py

N

import sys
sys.stdout.r

gure (encoding="utf-8
from das
def cre avbar (use = nggun :
html.Div (
id="navbar", className="na "
d", chi

children=
html. e="na -b

N

s : ,"marginRigh P 1Q
on Ne k"

) s

html. ldrer

= id="

data n _clicks=

"\ POIITEKNIK B

data",

stats", cks

Button (" ? Bantuan", id="btn-
help",

"w 6pX" ,

"marginLeft":"12px", "paddingLeft":"12px",
"borderLeft":"1lpx solid
rgba (255,255,255,0.15)",
}, children=|
html.Span("i RE", style={
"fontSize":"1lpx","color":"#ce93d8",
"fontWeight":"600", "whiteSpace" :"nowrap",

1y

html.Button("@? Posisi AP Optimal",
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id="btn-optimal-ml", n clicks=0,
className="nav-btn",

title="Pindahkan AP ke posisi terbaik
berdasarkan prediksi RF",

style={"backgroundColor":"#6A1R9A", "color
":"white",

"border":"none", "fontWeight":"bold
", "fontSize":"11lpx"}),
1)

1)
html.Div (classNa

html. Spe {user name}", ne="navbar-
username"), /
; utton (" § Keluar", id="btn-logo

n clicks=0,

OaAX—USk

classNa "nav=btn nav-btn-logou
json'

cc.Store‘e—figu i ‘\

=),

point apl g el

nenjalanka

&= POLITEKNIK
sh\wé NEGERI
e JAKARTA

import auth

state.py

#
# state.py
#

ap_x = []
ap_y []
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ext ap x = []
ext ap y []
ext ap measured = []

rx x = []
rx_y []

# walls format: ((x1,vl), (x2,y2),
# source: 'color' | 'thickness'
walls = []

temp wall = []
auto walls = []
use auto walls

ial, source, confidence)

rx data = []
wifi measure
scale poir

POLITEKNIK
NEGERI
JAKARTA

(toilet, ruang

# Dead Zone —
# Format: list
dead zones = []
dead zone tmp = None # simpan klik pertama saat menggambar dead
zone

# Data test baru yang diupload user (untuk fitur "Bandingkan
dengan Data Test Baru")

# list of dict: {distance meter, wall count, rssi teori,
label aktual}

test data = []

test data filename = None

# Wall edit mode
selected wall idx = None
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selected wall source = None # 'auto' | 'manual'

# Tipe tembok yang dipilih user saat menggambar obstacle
# 1 = tembok penuh (floor-to-ceiling), 0 = tembok
setengah/partisi

selected wall full =1

POLITERNIK
o NEGERI
o JAKARTA

import

import

from sklearn.model selection import train test split,
StratifiedKFold, cross_val score
from sklearn.preprocessing import LabelEncoder
from sklearn.ensemble import RandomForestClassifier
from sklearn.metrics import (
accuracy score, fl score, precision score, recall score,
classification report, confusion matrix,

)

sys.stdout.reconfigure (encoding="utf-8")

# — Konfigurasi
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OUTPUT DIR = os.path.dirname (os.path.abspath( file ))

FEATURE COLUMNS ["distance", "wall count", "wall material",
"wall full"]
DIST BUCKETS

Il
=
~
N
~

5, 10, 15, 20]

WALL MATERIAL MAP = {0: "kaca", 1: "kayu", 2: "bata", 3: "beton"}
PART IAL_WALL_FACTOR = 0.5

# — Parameter Random Forest
RF_ PARAMS = {
"n estimators":
"class weight":
"random state":
"n jobs":

200,
"hHa

dataset (path) :
(f"\n[1/4] Membaca dataset
= os.path ite path

pd.read
_excel (pat
orint (£"

Normalisasi

POLITEKNIK
NEGERI
FRKARTA

in ["distance meter", "wall co

# Kolom
missing
"label"] if ¢ n
if missing:
raise ValueError (
f"Kolom wajib tidak ditemukan: {missing}\n"
f"Kolom di file: {list(df.columns)}"

)

# Default kolom opsional
if "wall material" not in df.columns:
df["wall material"] = 2
print (" 'wall material' tidak ada - default bata
(2)™)
if "wall full" not in df.columns:
df ["wall full"] =1

Politeknik Negeri Jakarta
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print (" 'wall full' tidak ada - default tembok penuh
(™
# Bersihkan
df = df.dropna(subset=["distance meter", "wall count",
"label"]) .reset index (drop=True)

# Pastikan tipe data

df ["distance"] = df["dista meter"].astype (int)

df ["wall count"] = df["w pe (int)

df ["wall material"] =
df ["wall material"].filln

df ["wall full"]

type (int)
["wall full"].fillna

")
() .items () :
:!‘lih‘i?“ik

e(int)

print (£" df) }
print (£"
for 1bl i . coun

TRAINING

rain (df) :
rint (£"\n[2/

POLITEKNI
NEGERI
B\ IAKARTA

model.

y_pred

# Metrik te

acc = accuracy_ score(y-

fl = fl score(y test, y pred, average="macro",
zero_division=0)

prec = precision_score(y test, y pred, average="macro",
zero_division=0)

rec = recall score(y test, y pred, average="macro",
zero_division=0)

cm = confusion matrix(y test, y pred)

rep = classification report(y test, y pred,

target names=le.classes , zero division=0)

# Cross-validation
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cv = StratifiedKFold(n splits=5, shuffle=True,

random state=42)

Cv_scores

scoring="accuracy")

print (£"\n === HASIL EVALUASI ===")

print (£" Akurasi (test set) : {acc:.4f}")

print (£" Fl-Score (macro) : {fl:.4£f}")

print (£" Precision (macro) : {prec:.4f}")

print (£" Recall (macro cLAFFT)

print (£" CV Accura es.mean():.4f} £
{cv_scores.std():.4f}")

print (f"\n

for line in

eturn {

"le":

ature importa
bar =;_"I"
print (£"

"model":

"metrics"

cross_val score(model, X train, y train, cv=cv,

nces

* .

POLITERKNIK
NEGERI
JAKARTA

def save (resul
print (£"\n
le = result["le
model = result["model"]

m = result["metrics"]
# Bundle .pkl (format yang dipakai app.py SimNet)
bundle = {

"model": model,

"label encoder": le,

"features": FEATURE COLUMNS,

"model name": "Random Forest",

"accuracy": m["accuracy"],

"EflT: m["fl macro"],

"cv _mean": m["cv mean"],
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>
=
>
E]
2
>

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

undede jynjuaq wejep

eydid yeyH

ey er MabaN Iwy3|od Hijiw exdid NeH S

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °|

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

146

}

pkl path = os.path.join(OUTPUT DIR, "rf wlan model.pkl")
joblib.dump (bundle, pkl path)

print (£" Tersimpan: rf wlan model.pkl")

# Classification report
rpt _path = os.path.join (OUTPUT DIR, "rf report.txt")
with open (rpt path "w", encodlng—"utf 8") as f

.write (f"Fitur

.write (f"Kelas
'accuracy ]
.write (f"Fl-n {m['fl macro']: 4f}\

(

(
.write (f"Akura

(

(

{m['precision']:.4f}\n"
{m['recall']:.4£f}\n")
{m['cv mean']:.4f} %

.write

Hh o Fh Hh Hh Fh Fh D

Hh

e("Class
ite(resul
("\nCon
) :\n")
f.write (f"
f.write(s
orint (£" simpan: r

n Repo
"])

atrix

')

))

Confusion
ig, ax = plt
= result["
<. imshow (cm,
.set_title(
set xticks

POLITEKNIK
NEGERI
s\l |AKARTA

"black")

cm_path = "rf confusion.png")

plt.close ()
print (£"

#
# 3b. VISUALISASI POHON KEPUTUSAN & FEATURE IMPORTANCE
#

def visualisasi pohon(result):

Hasilkan dua visualisasi pohon dari Random Forest:

1. rf tree 3level.png — pohon 3 level, mudah dibaca di
laporan
2. rf tree full.png — pohon 4 level, lebih detail

3. rf feature importance.png — kontribusi tiap fitur

Politeknik Negeri Jakarta
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Dipilih pohon dengan kedalaman mendekati median dari 200
pohon
(paling representatif terhadap ensemble secara keseluruhan).

from sklearn.tree import plot tree

eydid yeyH

ey er MabaN Iwy3|od Hijiw exdid NeH S

print (f"\n[3b] Membuat visualisasi pohon keputusan dan
feature importance...")

model = result["model"
le = result["le
CLASS NAMES = list(

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

m =
# — Pilih p ang paling representatif
depths i, est.get depth( for i, est in
enumerate (
med dep = ([d fo /B 1 pths]))
candi es = [ (i, , d in depths s —-wmed depth)

en_idx = candidates[len(candidat

int (£"
laman={tree.qg
f"node=

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °|

lt.rcParams.

— Gambar 1
axl

B\ FOLITERNIK
P NEGER
S\ JAKARTA

Baik, Buruk, Sedang
tingkat ketidakmurnian node",
fontsi i pad=14,

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

undede jynjuaq wejep
J3quins uexangakuaw uep uexwnjuedusaw eduey

)

plt.tight layout

pl = os.path.join (OUTPUT DIR, "rf tree 3level.png")

figl.savefig(pl, dpi=180, bbox inches="tight",
facecolor="white")

plt.close(figl)

print (£" Tersimpan: rf tree 3level.png")
# — Gambar 2: Pohon 4 level (lebih detail)
fig2, ax2 = plt.subplots(figsize=(32, 14))
plot tree(

tree, max depth=4, feature names=FEATURE COLUMNS,
class names=CLASS NAMES, filled=True, rounded=True,
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impurity=True, proportion=False, fontsize=9, ax=ax2,
precision=2,
)
ax2.set _title(

f"Visualisasi Pohon Keputusan (4 Level) — Pohon
#{chosen idx} dari 200 Pohon RF\n"
f"Fitur: {' | '.join(FEATURE_COLUMNS)} "

f"Akurasi model: {m['accuracy']*100:.2f}% "
f"Fl-macro: {m['fl macro']*100 f1s",
fontsize=11, pad=14,

)
plt.tight layout ()
p2 = os.path.joi

_DIR, "rf tree full.p
1=180, bbox inches="tight",

rf tree

Tersi u

ortanc

ax3 = plt. subp
portances =.mode

olors = ["#2
bars = ax3.ba EATURE CO
olor="none")
x3.set xlabe 3 ¢ mog

flgSl

00"
rtar

l#

=S,

7
olc CO

x3.set_title
ze=13, pad=
.set _xlim(
bar, imp
ax3.text (

&\ 7 POLITEKNIK
\GE NEGERI
B\ JAKARTA

ersimpan:

rf feature Importance.png

return chose ree.get depth ()

RINGKASAN

4= = 3
Iy

def print summary(result, chosen idx=None) :
m = result["metrics"]

print (f"\n[4/4] === RINGKASAN AKHIR ===")

print (£" Akurasi {m['accuracy']*100:.2£}%")

print (£" Fl-Macro : {m['fl macro']*100:.2f}%")

print (£" CV Accuracy : {m['cv mean']*100:.2f}% &
{m['cv_std']*100:.2f}%")

print (f"\n File output:")

print (£" rf wlan model.pkl — dipakai langsung

oleh SimNet")

Politeknik Negeri Jakarta
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print (£" rf report.txt ~ laporan evaluasi
lengkap")
print (£" rf confusion.png —~ confusion

15 E matrix")
gg ~ print (£" rf tree 3level.png — visualisasi
-gs Q pohon (3 level, untuk laporan)")
Wg 11 print (£" rf tree full.png —~ visualisasi
35 - pohon (4 level, detail)")
S5 print (£" rf feature impor kontribusi tiap
= fitur")
%3 if chosen idx is not Non
%g print (£"\n 4;#, yang divisualisas
=0 #{chosen_idx} dari :'/,o' on")
3:_ print (£"\n elesai. Model siap dipakai di ap
g9 SimNet.")
b
o3
A # ====—===== —=——=== ———————=
=3
e # MAIN

" # -

if

== " main
en(sys.argv) < 2:
print ("Ca © i
print ("

sys.exit(

bath = sys.ar
f not os.pat
print (£"[
sys.exit(

1jn3 eA1e) ynanas neje ueibeqas yelueq.
eyie)er 1363 yiwya3ijod sefem buek uebunuaday) ueyibnisw yepn uedianbuad °q
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Manual override dilakukan dari callbacks.py (mode 'edit wall')

#
# vision.py (warna + ketebalan + manual override)
#
- # Strategi dete m
# A. Warna piksel (HSV etchUp berwarna
# B. Ketebalan piksel - fallback untuk denah hitam-putih
# NMS — hapus garis dobel dari tembok tebal
#
#
#

import cv2

import numpy as np

import base64

import state

import sys

sys.stdout.reconfigure (encoding="utf-8")
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#
# TABEL REFERENSI MATERIAL
= #
Q
~
Q THICKNESS_GUIDE = {
',:. 'kaca': (1, 3),
. 'kayu': 4, 7,
'bata': (8, 14),
'beton': (15, 999),

}

dikalibrasi dari denah

# Format: list of r hsv, upper hsv)

'beton':

# Hi s gelap (v < 60 un

0, 0) , 255, 55)),
; -

# Merah HSV range (0-10)

((0, 100 0 0 d )

# Merah H

((165, 10 180 ,

kaca': [

# Cyan /
((82, 60
# Biru mu
((100, 60

u':
# Coklat
((95, 80
Oranye
8, 80

[

POLITEKN
NEGERI

ILAILZAMN"TA

AN A

def build co
Buat mask b
Return dict:

'kayu': mask}

Jaquins uexypngakuaw uep uejwnjuesusaw edue) 1ui sijn} eAiey yninjas neje ueibeqas diynbuaw bueseiqg °L

{'bé O

hsv = cv2.cvtColor (img, cv2.COLOR_BGR2HSV)

masks = {}

order = ['beton', 'bata', 'kaca', 'kayu']
overlap

for mat in order:
combined np.zeros (img.shape[:2],
for (lo, hi) in COLOR_RANGES[mat]:
combined = cv2.bitwise or (combined,

dtype=np.uint8)

hue-nya)

)\

IK

# prioritas jika
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cv2.inRange (hsv,
np.array(lo), np.array(hi)))
masks[mat] = combined

return masks

def classify material by color(img, x1, yl, x2, y2, masks):

Tentukan material garis berdasark
di sepanjang segmen garis

varna mayoritas piksel
p 4 piksel).

dimana con ) = 0.0-1.0.
inan, return (None,

Return (material,
Jika tidak ada wa

h, w = img.
length =
if lengt

t(ix2—xl)**2 + (y2-yl)**2)

0

= max (5,
np.linspace (0,
n '

n

Hitung bera
ounts = {}

or mat, mas
counts [ma

= sum(c
total ==
return No

NEGERI
JAKARTA

RIAL DARI KETEBALAN

def measure 11n

"""Sampllng tegak lurus di titik tengah untuk estlma51
ketebalan piksel."""
mx, my = int ((x1+x2)/2), int((yl+y2)/2)
dx, dy = x2-x1, y2-yl
length = np.sqgrt (dx**2 + dy**2)
if length < 1:
return 1

ERgEnE
w

perp x = -dy / length

perp y = dx / length
h, w = binary.shape
count = 0
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for t in range(-30, 31):
px = int(round(mx + t * perp X))
py = int(round(my + t * perp y))
if 0 <= px < w and 0 <= py < h:
if binaryl[py, px] > O:
count += 1

return max(l, count)

def classify material by thi e ick
if thickness >= 15: & beton'

elif thickness >= urn 'bata'
elif thickness return 'kayu'
return 'kaea'

ioritas:
Warna

PO TR
NEGERI

IALIZA D™

= A
JANARNIA

# Garis jara
# dan biasan
#

ebih pendek dari tembok nyata.

def is dimension line(img, x1, yl, x2, y2, min wall length):

Return True jika garis kemungkinan garis dimensi (bukan
tembok) .

Kriteria: terlalu pendek ATAU berwarna abu-abu terang /
putih.

length = np.sqgrt ((x2-x1)**2 + (y2-yl)**2)

if length < min wall length * 0.6:

return True
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h img, w_img = img.shape[:2]

n = max(5, int(length / 6))

ts = np.linspace (0, 1, n)

xs = np.clip((xl + ts*(x2-x1)).astype(int), 0, w_img-1)
ys = np.clip((yl + ts*(y2-yl)) .astype(int), 0, h img-1)

pixels = img[ys, xs].astype(float)
avg b, avg g, avg r = pixels[:,0].mean(), pixels[:,1].mean(),
pixels[:,2] .mean ()

# Abu-abu terang: semua
if abs(avg_r-avg g)
150:

an cukup terang
d abs(avg g-avg 0 and avg r

\4

return True
# Hampir pu oackground)
if avg r and avg_g > 200 and avg b > 200:

SORE 5
~~el”

line angle(x
eturn np.deg

perp dist (mx
, dy = x2-x
L, = np.sqgrt (d
L < le-6:

return np
irn abs (d

POLITEKNIK

def lines (11
nn ge gari g
a2\ NEGERI
if ines:

rn []

i st (

i JAKARTA

ed(range (len(segs)),
key=lambda i: np.sqgrt((segs[i][2]-

segs
used
order =

segs[i] [0])**

segs[i] [1])**2),

reverse=True)

result = []

for idx in order:
if used[idx]: continue
x1,v1l,x2,y2 = segs[idx]

ang i ~line angle(x1l,yl,x2,y2)
mx i = (x1+x2)/2

my i = (yl+y2)/2

used[idx] = True

for jdx in order:
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if used[jdx] or jdx == idx: continue
x3,y3,x4,y4 = segs[jdx]
ang_Jj = _line angle(x3,y3,x4,y4)

d ang = abs(ang i - ang 3J)
if d ang > 90: d ang = 180 - d _ang
if d ang > angle tol: continue

mx j = (x3+x4)/2; my j = (y3+y4)/2
if perp dist(mx j, my j, x1,yl,x2,y2) < dist tol:
used[jdx] = True
result.append((x1,
return result
#
# PREPROCESSI PTIF
#

211 co
or ma
fo

np. ay (1
ina
>in
SH

ap

color_rati

# Bers
kernel
binary
binary

# Edge
med =
lo
hi

= cv2.cvtColor (img,

Mask semua

= max (20, int(med * 0.4))

ess (img) :
ary + edges a

Sesua' b mmon

cv2.CO

cv2.cvtColo img

lor = n
t, rang
r (lo,
all c

o), np.

ry dari di
ary in

£ DPOLITEKNIK

tive th

% NEGERI

ADAPT

% JAKARTA

color-heavy vs grayscale

o > 0.005 \
else binary adapt

ihkan noise

= cv2.getStructuringElement (cv2.MORPH RECT, (2,2))

= cv2.morphologyEx (binary, cv2.MORPH OPEN, kernel)
= cv2.morphologyEx (binary, cv2.MORPH CLOSE, kernel)

s multi-threshold
np.median (gray)

min (250, int(med * 1.2))
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edges = cv2.bitwise or(
cv2.Canny (gray, lo, hi, apertureSize=3),
cv2.Canny (binary, 30, 120, apertureSize=3),
)
edges = cv2.dilate(edges, np.ones((2,2), np.uint8),
iterations=1)

return binary, edges

#
# FUNGSI UTAMA
#

warna p
to wal
2 plot

1 1
np. se64
cv2 =code (npa
Non

POLITEKNIK
NEGERI
JAKARTA

osong

batch ghLinesP (edges, 1, np.pi/180
minLineLength=max (15,
maxLineGap=20)
if batch is not None:

raw.extend (tuple (1[0]) for 1 in batch)

# NMS

cleaned = nms lines(raw, angle tol=12.0, dist tol=dist tol)

# Simpan ke state — filter garis dimensi/jarak terlebih
dahulu

state.auto walls.clear ()
n _color = 0; n_filtered = 0
for (x1,vyl,x2,y2) in cleaned:
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if is dimension line(img, x1, yl, x2, y2, min len):
n filtered += 1
continue
mat, src, conf = classify material (img, binary,
x1l,vyl,x2,vy2, masks)
if src == 'color': n color +=1
ylp = h img - yl
y2p = h img - y2
state.auto walls.append(((x
round (conf,2)))

y2p), mat, src,

"

print (f" [vision] ra aw)} —-> NMS={le ¢ ned) }
f"-> filtere ~filtered} ->

lS)} "

~color} thickmess={len(state.auto

tol}px"

def change wall materi
e='auto"):

idx, n

~rride mate
all source:

alls = state
>.walls

f 0 <= wall
w = walls
# Pertaha
pl, p2 =
walls[wal
return Tr
1irn False

POLITEKNIK
NEGERI

visualizatio
IAKARTA
# LY F S BV VD S
# visualization.p

# Perubahan: ambil material via w

#

all tuple 3 atau 5 elemen,

import numpy as n
import pandas as pd
import plotly.graph objects as go
from PIL import Image

import io, base64

import state
from functions import loss material, warna material,
wall material, wall full flag, loss for wall, line intersect

LABEL COLOR = {"Baik": "#4CAF50", "Sedang": "#FF9800", "Buruk":
"#F44336"}
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>
=
>
E]
a
>

def create test data scatter(jarak, rssi teori, label aktual,
pred benar) :

Scatter plot dataset test baru: Jarak vs RSSI Teori,
warna=label aktual,
bentuk titik=benar/salah prediksi RF.

eydid yeyH

fig = go.Figure()

jarak = np.asarray(jarak, dtype=
rssi teori = np.asarray(rssi
label_aktual = np.asarra
pred benar = np. 3

rng = np.ran
jarak jitte
size=len (jarak

for 1bl

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

["Balk"
1 benar,
(False ', "salah"
mask = (labe
if no
C

fig.a race (go.Sce r(
X ] ask]

_aktual

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

'markers'
(symbol=simk

e" else 11,

if == "cir

color=LABEL COLOR

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

POLITEKNIK
= NEGERI
B\ AKARTA

t (t=40,

b=90), height=380,

undede jynjuaq wejep
J3quins uexangakuaw uep uexwnjuedusaw eduey

return fig

def create test overlay figure(df test, pred rf):

Overlay data test di atas peta denah yang sedang aktif.

Untuk setiap kombinasi unik (distance, wall count) di dataset
test:

- Tempatkan titik pada jarak proporsional dari AP terkuat
(konversi meter -> piksel)

- Disebarkan secara radial di berbagai sudut (wall count
lebih banyak -> sudut lebih jauh)

- Warna = label aktual mayoritas di kombinasi itu

- Ukuran = proporsional jumlah data di kombinasi itu

Politeknik Negeri Jakarta
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VLNVHYE

- Tanda X = RF majority-salah di kombinasi itu; bulat =
majority-benar

- Caption menyebut bahwa posisi adalah proyeksi (bukan
koordinat ukur asli)

fig = go.Figure ()

eydid yeyH

# — Latar belakang: gambar denah

ate.img width,
yref="y", siz

stretch", layer="be

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

atmap RSSI konte

= np.linspace (0, state.i
= np.ld
gy = np.
if state.ap x
rssi grid
rssi mask
rssi grid
fig.add t

x=gri
zmin=
color

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

.

Iy

POLITEKNIK
NEGERI
e JAKARTA

(x2, y2) = w[0],
race (go.Scatter (
? 1, y2], mode='lines'

ow"],
"gree

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

W

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

undede jynjuaq wejep

))

# — AP

all ap x = state.ap x + state.ext ap x
all ap y = state.ap y + state.ext ap y
if all ap x:
fig.add trace(go.Scatter (
x=all ap x, y=all ap y, mode='markers',
marker=dict (size=14, color='red', symbol='circle',
line=dict (color="white', width=2)),
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name="AP", showlegend=True,

))

# — Tidak ada AP — kembalikan figure kosong

if not all ap x:
fig.update layout(
title="Overlay Data Test (belum ada AP aktif)",
xaxis=dict (range=[0, sta i
visible=False),
yaxis=dict (range
visible=False, scaleanche
height=4

ct (t=36, b=10, 10, r=10),

per

terkuat sebagai pusa
= al 0 0
al

POLITEKNIK
@ NEGERI
SIL\E JAKARTA

total = H_per_wc[w]
sudut base[w] + idx * (2 * np.pi / max(total, 1))

)]
c
0.
c
pat
Il

sudut per kombi[(d, w)] = sudut
wc_counter[w] += 1

for (d_val, wc_val), sudut in sudut per kombi.items () :
mask = (jarak m == d val) & (wc == wc_val)
if not mask.any () :
continue

1bl group = label aktual [mask]
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pred group = pred[mask]
n = mask.sum{()

# Label mayoritas aktual (untuk hover info)
unik, counts = np.unique(lbl group, return counts=True)
1bl mayor = unik[np.argmax (counts)]

# Prediksi RF mayoritas per grup -> warna

unik rf, counts rf = np.unig pred group,
return counts=True)

pred mayor = unik r

d group == 1lbl group) .mean ()
= acc_group >= 0.5

iksel
le met
else d

d
d

p.cos
* np.sin

ap ref y + p

~
1

\

state.scale meter > 0
=3 f in

n_counts dm (we
_per kombi]
n max =

fo co s) ounts

size =

simbol
warna
REDIKSI RF

fig.add t

& POLITEKNIK
NEGER!
JBKARTA

legend=False,
template=(
¢ int (d val)} m, {int(wc val)}

opacity

({int(d_val

tembok</b><br>'

f"n data:

f"Prediksi RF mayoritas: <b>{pred mayor}</b><br>"

f"Label aktual mayoritas: {lbl mayor}<br>"

f"Akurasi RF di grup ini:
{acc_group*100:.0£f}%<br>"

f"<i>Posisi adalah proyeksi dari AP, bukan
koordinat ukur asli</i>"

"<extra></extra>"

)
))

fig.update layout(
title="Overlay Proyeksi Data Test di Atas Peta Aktif",
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xaxis=dict (range=[0, state.img width], visible=False),
yaxis=dict (range=[0, state.img height], visible=False,
scaleanchor="x"),
paper bgcolor="#ffffff', plot bgcolor='#f5f7fa’,
margin=dict (t=36, b=10, 1=10, r=10), height=420,
legend=dict (orientation="h", y=-0.05),
)

return fig

def get grid rssi for ap(ax
base power=None) :
base power: dBm
basis perhitunga
- None
(rumus teori

referensi dO0=1m yang dipaka

ate.tx power - PL
I rukur: dipakai
+(g )

= np. num (d pixe .scale mete

AP simulasi: paka

denga

dengar

f base power

rssi = ba ete

rssi = st

w in curr

PCLITEKNIK
NEGERS
JAKARTA

ance (intersect,

np.ndarray): rssi[intersect

loss

return np.clip(rssi, -140, -10)

def get grid wallcount for ap(ax, ay, gxX, gy, current walls):
"""Hitung jumlah tembok yang terlewati dari satu AP ke setiap
titik grid (gx, gy)."""
count = np.zeros (gx.shape, dtype=int)
for w in current walls:
(wxl,wyl), (wx2,wy2) = w[0], w[l]
A x,A y = ax,ay; B_x,B_y = gx,9y
C x,C y =wxl,wyl; D x,D y = wx2,wy2

ccw_ ACD

(D y-A y)*(C x-A x) > (C y-A y)*(D x-A Xx)
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s

return np

tive = stat

state.use auto wa

len(st

1]n} eA1e) Yynanjas neje ueibeqas yeAueqs

:f
R ccw BCD = (D_y-B y)*(C_x-B x) > (C_y-B y)*(D x-B x)
x ccw ABC = (C_y-A y)*(B x-A x) > (B_y-A_y)*(C_x-A x)
. £% ccw ABD = (D _y-A y)*(B x-A x) > (B _y-A y)*(C_x-A x)
o s E '5 intersect = (ccw ACD != ccw BCD) & (ccw ABC != ccw_ABD)
g9 Z8x 9o -
-§5 ? s%! if isinstance(intersect, np.ndarray): count[intersect] +=
=] 3 !
saegéy = |° .
53 a53.. & elif intersect: count += 1
oo T o0 -l return count
oS 9 =3 3
gg e =T . . .
=3 a3 g def hitung kualitas grid(gx,+9
%s = 3 x nuon /
z’;% o S Hitung label kualitas (Baik/Sedang/Buruk) untuk setiap titik
D5 = o :
Qo c Q grid,
g_g '.;_ ] % berdasarkan g sedang ditempatkan di simulasi
e o '} &
93 532 Q
ﬁs =52 [ mode asi Random Forest (fitur:
&5 388 =~ rssi teor nt)
2S53E © RSSI IEEE 802,11-2020),
e 2= )
3 23
SEX §
s 3% '
@3gE
s 37
<
o
=
S
-
5
=
=2
o
Q
o
=
o
=
o
-
o

-*
o
=
T
o
3
)
3
n
o
2
c
3
5 layers, ¥ ers [
) g_ f , (ax, ] (zip P .X, a a
=4 z ase powe
1 ¥ NEGERI
—_ () [ '
] =5 teori teru
3 s _
m S
g‘ T - 1 i
: “ cao ) C C C
: =
3 z rssi ISR PP Cl ClE () Cle= Ol ST Al = O U DS (Fel Xyl e Oy
g g. active, base ¥ er=base power))
S o wc_ la get grid wallcount for ap(ax

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

gy, active))
d pixel =
d layers.append(np. max1mum(d _pixel * state.scale meter,
1))
rssi_stack = np.stack(rssi layers, axis=0) # (n_ap, H,
W)
best idx = np.argmax(rssi stack, axis=0) # (H, W) -
- AP terkuat per titik
best rssi = np.take along axis(rssi_stack, best idx[None, :,
], axis=0) [0]
wc_stack = np.stack(wc_layers, axis=0)
best wc = np.take along axis(wc_stack, best idx[None, :,

:], axis=0) [0]
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d stack = np.stack(d layers, axis=0)
best d np.take along axis(d stack, best idx[None, :,
], axis=0) [0]

flat rssi = best rssi.flatten()

flat wc = best wc.flatten()
flat d = best d.flatten()
if mode == 'teori':

labels flat = np.where
flat rssi >= -6
np.where (fla r uk")
)
else:
from app nport rf model, FEATURES, ML _LOADE

DIST BUCKETS

_ LOADE f model is

one:
_ here (
flat 65, "B
np.whe ~rssi ‘ "Sed i "\Jk"
5)

fl dfl None]

3}

for

i \wsl POLITEKNIK
NEGERI
JAKARTA

np.

wall materia

u en(flat_rssi), wm_d

dtype=int),
np.ones (len(flat rssi
dtype=int),

}

X grid = np.column stack([feature values.get (f,

np.zeros (len(flat rssi))) for £ in FEATURES])
pred int = rf model.predict (X grid)
labels flat = le.inverse_ transform(pred int)

return labels flat.reshape (gx.shape)

KUALITAS NUM = {"Baik": 2, "Sedang": 1, "Buruk": 0}

KUALITAS COLORSCALE = [[0, "#F44336"], [0.5, "#F44336"],
[0.5, "#FF9800"], [0.75, "#FF9800"],
[0.75, "#4CAF50"], [1, "#4CAF50"]]
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def create kualitas comparison figure (mode, judul):
"""Figure ringkas: denah + tembok + AP + Rx + heatmap
klasifikasi diskrit (Teori/RF)."""

E fig = go.Figure()

~

8] if state.uploaded image is not None:

1; _, cs = state.uploaded image.split(',"')

ﬂ img = Image.open(io.BytesIO (baseb64.b64decode(cs)))

fig.add layout image (dict
source=img, x=0, y=st
sizex=state.img_a height,
xref="x", vyre er="below",

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

POLITEKNIK
NEGERI
JAKARTA

er=dict (size=11, color='red', symbol='circle
line=dict (color="'white', width=

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

undede jynjuaq wejep

if state.rx data:

rx x = [d[0] for d in state.rx data]
rx y = [d[1l] for d in state.rx data]
rx_txt = [f"Rx {i+1}" for i in range(len(state.rx data))]

fig.add trace(go.Scatter (x=rx x, y=rx y,
mode="markers+text',
marker=dict (size=9, color='white', symbol='circle',
line=dict (color="#1565C0"', width=2)),
text=rx txt, textposition="top center",
textfont=dict (size=9),
showlegend=False))
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fig.update layout(
title=dict (text=judul, font=dict (size=13)),
xaxis=dict (range=[0, state.img width], visible=False),
yaxis=dict (range=[0, state.img height], visible=False,
scaleanchor="x"),
paper bgcolor="#ffffff', plot bgcolor="#£f5f7fa’,
margin=dict (t=36, b=10, 1=10, r=10),
height=320,
)

return fig

# — Konversi label

LABEL_NUM = {"B
Spot": -1.0}
NUM RANGES

POLITEKNIK
NEGERI
JAKARTA

bisa diubah di state.heatmap radius

(defaul
meter) .

if not state.rx data:
return None, False

pts_x, pts_y, pts_val = [], [], []
for d in state.rx data:
params = d[2]
if not isinstance (params, dict):
continue
kml = params.get("kualitas ml", "-")
if kml in ("-", None) :
continue

pts x.append(float (d[0]))
pts y.append(float (d[1]))
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pts val.append( label to num(kml))

if len(pts _x) < 3:
return None, False

from functions import line intersect
active = state.walls + (state.auto walls if
state.use auto walls else [])

pts x = np.array(pts_x)

pts vy = np.array (pts
pts val = np.array(
gx_flat =

gy flat

n_grid

US METER = get
= state.scale meter if st

ME R

Shape: (n_g
gx_ flat]
= gy flat]
_to rx =

POLITERNIK &
NEGER!
JAKARTA

flat[gi], gy flat[gi]

NaN

for pi in range(n pts):
px, py = pts_x[pil, pts_ylpi]
dist = np.sgrt((gx_ i - px)**2 + (gy 1 - py)**2)
if dist < le-6:

weights = np.zeros(n_pts)
weights([pi] = 1.0
break

n walls = 0
for w in active:
try:
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if line intersect((gx_ i, gy i), (px, py),
wl[0], w[l]):
n walls += 1
except Exception:
pass

idw = 1.0 / max(dist, 1.0) ** 2
penalty = np.exp(-WALL PENALTY * n walls)
weights[pi] = idw * pena

total w = weights.
if total w > O:
i o.dot (weights,

p.1isnan (v
return Non

abels grid =
eturn labels

yang

POLITEKNIK
NEGERI
JAKARTA

mungkin memberikan sinyal Bai probability

tertinggi) .
mmon
from app im

DIST BUCKETS
if not ML LOADED or not (state.ap x or state.ext ap x):

return None

gx_flat = gx.flatten()
gy flat gy.flatten()
n grid = len(gx flat)

buckets = np.array(DIST BUCKETS)
active = state.walls + (state.auto walls if
state.use auto walls else [])

MAT CODE = {"kaca": 0, "kayu": 1, "bata": 2, "beton": 3}
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from collections import Counter

from functions import line melalui dead zone

mat codes = [MAT CODE.get(wall material(w), 2) for w in
active]

wm_dom = Counter (mat codes).most common (1) [0] [0] if mat codes
else 2

wf dom

1

# Gabung semua AP (new + existi
all ap x = list(state.ap x)
all ap vy list (state.apsy

idx_baik

zip(
= np.sqr

line

NEGERI
JAKARTA

proba
prob baik =

# Perbarui prediksi untuk titik yang dapat sinyal lebih
baik dari AP ini

update mask = prob baik > best prob baik

best prob baik[update mask] = prob baik[update mask]

best pred idx[update mask]
np.argmax (proba[update mask], axis=1)

# Paksa Buruk untuk titik yang jalurnya melewati dead zone
for i in range(n_grid):
for ax, ay in zip(all ap x, all ap vy):
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if line melalui dead zone(ax, ay, gx flat[i],
gy flat([i]) > O:
best pred idx[i] =

E list (le.classes ) .index ("Buruk")

~ break

8

}5 labels flat = le.inverse transform(best pred idx)

return labels flat.reshape (gx.shape)

def hitung rssi grid(gx, gy,
all ap x = state.ap x +

all ap y = state.ap .

if not all ap x:
return np.

e.ext:ap:y

like (gx, -100, dtype=float)

active =
state.use a

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

FOLITEKNIK
NEGERI
JAKARTA

image is not None:

Jaquins ueyingakuaw uep ueywnjues>uaw eduey

img 5
fig.add layout image (dict(
source=img, x=0, y=state.img height,

))

fig.update xaxes(range=[0, state.img width],
constrain='domain')

fig.update yaxes(range=[0, state.img height],
scaleanchor="x")

grid x = np.linspace (0, state.img width, 80)
grid y np.linspace (0, state.img height, 80)

D

sizex—state.img_width, sizey=state.img height,
xref="x yref="y", sizing="stretch", layer="below",
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gx, gy = np.meshgrid(grid x, grid y)

# Heatmap

if len(state.ap x)+len(state.ext ap x) > 0 and toggle heatmap
mode aktif = getattr(state, 'kualitas mode', 'ml')

# — Mode ML Interpolasi: da itik Rx

if mode aktif ==
if getattr(
state.heatmap locke

eatmap locked
not None:
cukup = state.heatmap

POLITEKNIK
NEGERI
A\ JAKARTA

ke Teori

cukup = None, False

if mode akti L' and Kup
# Heatmap dari interpolasi prediksi RF
z = np.vectorize(lambda 1: KUALITAS NUM.get (1,
np.nan) if 1 is not None else
np.nan) (labels interp) .astype (float)
fig.add trace (go.Heatmap (
x=grid x, y=grid y, z=z,
zmin=0, zmax=2,
colorscale=KUALITAS COLORSCALE,
showscale=False, opacity=0.65,
hoverinfo="'skip',
))
judul mode = "ML (interpolasi dari titik Rx)"
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else:
# Heatmap Log-Distance (mode teori atau belum cukup

'throughput':'Throughput

(Mbps) ', 'path loss':'Path Loss (dB)'}
rssi mask = hitung rssi_gmni
z[rssi mask < -90]

= titik Rx)

~ zZ = hitung rssi grid(gx, gy, param name)
n titles = {'rssi':'RSSI (dBm)', 'snr':'SNR (dB)',
E

gy, 'rssi')

[0.455,"gr
'snr'
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ode aktif == 'ml' and not cukup:
mode = "ML (tambahkan min.

s
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3

heatmap ML)"
else:
judul mode = "Teori (Log-Distance)"
# Skala
if len(state.scale points) == 2:
(x1,y1l), (x2,y2) = state.scale points

fig.add trace(go.Scatter (x=[x1,x2],y=[yl,y2],mode="lines+
text',
line=dict (color="'blue',width=3),name="Skala",
text=["","Skala"], textposition="top center"))

# Lingkaran AP
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for ax,ay in zip(state.ap x+state.ext ap x,
state.ap ytstate.ext ap vy):
fig.add shape (type="circle", x0=ax-100, y0=ay-
100, x1=ax+100,yl=ay+100,
line=dict (color="green"),opacity=0.3)

# Click layer
fig.add trace(go.Scatter (x=gx.flatten(),y=gy.flatten(),mode="'
markers',
marker=dict (size=5, opacit

=False))
# AP

i in range(len(state.ap x))1,
er",name="' ce i

ate.ext ap x:
fig.add t e (go

marke
text=
> (len (state.e
textp

Rx -- warna
ni memasti

"Baik":
"Sedang":

POLITEKNIK
NEGERI
JAKARTA

getattr(state, 'kualitas mode',
s_ = 'kualitas ml' if mode aktif

"ml')

('ml', 'ml coverage
label mode
else "Teori"

for i, d in enumerate(state.rx data):

params = d[2]

rssi = params.get ("rssi") if isinstance (params,
dict) else None

snr = params.get ("snr") if isinstance (params,

dict) else None
# Fallback ke kualitas ml kalau key kualitas teori
belum ada (data lama)
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kml = params.get (kunci kualitas,
params.get ("kualitas ml", "-")) if isinstance(params, dict) else
jarak = d[3]

terhub = d[4] if len(d) > 4 else "-"

rx x list.append(d[0])
rx y list.append(d[1])
rx _colors.append (KUALITA
rx labels.append(f"R

T
)
=
0

=
Q

OLOR.get (kml, "#2196F3"))

hover = (
f"<b>R }1</b><br>"
f"R rssi:.1f} dBm<br>"

<br>"

else "SNR:
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# Lingkar
fig.add t
X=rX
mode=
marke
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race (go.Scatter (
i =rx y list,
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marker=dict
size=12,
color=rx colors,
symbol='circle',
line=dict (color="'white', width=2),
)
text=rx labels,
textposition="top center",
hovertext=rx hover,
hoverinfo="text"',
name="Receiver",
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# —-- Tembok: warna berbeda jika sedang dipilih untuk edit --

active = state.walls + (state.auto walls if
state.use _auto walls else [])

sel idx = getattr(state, 'selected wall idx', None)

sel source = getattr(state, 'selected wall source', None)

# — Dead Zones (ruangan basah/toilet)

for dz in getattr(state, 'dead zon
(dx1,dyl), (dx2,dy2)

POLITEKNIK
NEGER!
LS e

src}{label wf}"

if state.use auto walls:
for wi, w in enumerate(state.auto walls):

(x1,y1), (x2,y2) = w[0],w[1]
mat = wall material (w)
src = w([3] if len(w) > 3 else 'color'
conf = w[4] if len(w) > 4 else 1.0
is _sel = (sel source == 'auto' and wi == sel idx)
color = '"#FFD700' if is sel else warna material (mat)
width =5 if is sel else 4
# Badge: C=color detected, T=thickness, M=manual
badge =

{'color':'C', 'thickness':'T', 'manual':'M'}.get (src,'?")
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>
=
>
E]
a
>

fig.add trace(go.Scatter (x=[x1,x2],y=[yl,y2],mode="11

nes',
line=dict (color=color,width=width,
dash='dash' if src=='thickness' else
'solid"),
name=f"{mat} [{badge}]", showlegend=False,
hovertext=f"{mat} | {src} | conf={conf}",
hoverinfo='text"'

eydid yeyH

mode aktif label =
if len(state.ap x)+len

pass # judu
elif mode aktif == 'ml coverage':

judul_m;,g’gg ML Coverage ambahkan AP terlebit
elif mode label == 'ml':

= "M bahkan

> 2rlebih dahulu)"

ejieyer uabap yiuyelijod uizi eduey
adwaw uep uejwnwnbuaw buese|qg 'z

title=f"K
_mode}",

xaxis=dic
inecolor="#c

yaxis=dic
linecolor="#
paper bgc
font=dict

113 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °L

s

1N} eA1e)] ynanjas neje ueibeqas yelueqs
ejieyer 1363 Yiuyalijod iefem Buek uebunuaday] ueyibniaw yepny uedipnbuad 'q

*yejesew njens uenefuy neje )i uesjjnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uepipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

POLITEKNIK
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hitung

_rssi grid(gx,gy, 'rssi’)
avel index(np.argmin(rg),

undede jynjuaq wejep
J3quins uexangakuaw uep uexwnjuedusaw eduey

final = hitung rssi grid(gx,gy, 'rssi')
worst = np.min(final)
if worst < -65:
rec = state.tx power + (-65 - worst)
return (f"AP {num ap} diatur optimal. Titik terlemah:
{worst:.1f} dBm. "
f"Rekomendasi power: {rec:.lf} dBm.")
return (f"AP {num ap} diatur optimal. Sinyal terbaik (min
{worst:.1f} dBm).")

def cari posisi ap optimal ml():
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Optimasi posisi semua AP secara BERURUTAN berbasis prediksi
Random Forest.

Titik Evaluasi:
- Kalau ada Rx yang dipasang user — pakai koordinat Rx
sebagai titik evaluasi
(AP berpindah ke posisi terbaik untuk melayani pengguna-
pengguna itu)
- Kalau tidak ada Rx - fallback
yang tersebar merata

=
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=
8

625 titik grid internal

Algoritma Sequentia 3
i arkan tetap

dat posisi untuk AP ini
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utnya

indahkan AP
Lanjut ke AP ber
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BUCKETS

€y

f not ML LOA
return 0O,
not state.
return O, ang d pat

ive = sta s if
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np.a y > d
flat ey = np.array([float(d[1l]) for d in state rx data])
mode eval = "rx"

else:

# Fallback: grid internal 25x25

N EVAL = 25

eval x = np.linspace (30, state.img width - 30, N EVAL)
eval y = np.linspace (30, state.img height - 30, N EVAL)

gx_e, gy e = np.meshgrid(eval x, eval y)
flat ex gx_e.flatten()

flat ey = gy e.flatten()

mode eval = "grid"
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total = len(flat ex)

# Grid kandidat posisi AP

N _CAND = 20

cand x = np.linspace (50, state.img width - 50, N CAND)
cand y = np.linspace (50, state.img height - 50, N CAND)

def prediksi satu ap(ax, ay):

"""pProbabilitas Baik dari sa AP ke semua titik
evaluasi."""
d px flat ey - ay)**2)
d meter = g
idx b =
buckets [None, :]),

dtype=int)

FPOLITEKNIK
NEGERI
JAKARTA

prediksi satu
return

# — Skor awal

skor awal
detail

hitung skor semua ap(state.ap x, state.ap_ y)

[]

# — Optimasi berurutan per AP

for i in range(len(state.ap x)):
skor sebelum i = hitung skor semua ap(state.ap_ x,
state.ap vy)
best s = -1
best cx, best cy = state.ap x[i], state.ap yl[i]
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for cy in cand y:
for cx in cand x:
ap _xs t = state.ap x[:1] + [cx] +
state.ap x[i+1:]
ap_ys t = state.ap y[:1] + [cy] +
state.ap y[i+1l:]

=
¥
=
8
=
8

if s > best s:
best s, bes

state.ap x[i] =
state.ap yli
skor sesudg
state.ap vy)

st _cy
hitung skor semua ap (state.

det

'sebelum" ebelu
"sesudah" : sesudah
"pct sblm": skor sebel
"pCt AR . A

})

skor akhir =
eturn skor_ a
rom app impo
DI

not ML LOA
return 0O,
ot state.
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~codes_a

active]
wm_dom

mat codes all
wf dom =

.most_common
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# Grid evaluasi tet
N _EVAL = 25

gx_e, gy e = np.meshgrid(eval x, eval y)
flat ex = gx _e.flatten ()

flat ey gy e.flatten()

total = len(flat ex)

N_CAND = 20

s = hitung skor semua ap(ap_xs_t, ap ys t)

cx, Ccy

eval x = np.linspace (30, state.img width - 30, N EVAL)
eval y = np.linspace (30, state.img height - 30, N_EVAL)

cand x = np.linspace (50, state.img width - 50, N_CAND)
cand y = np.linspace (50, state.img height - 50, N CAND)
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def prediksi satu ap(ax, ay):
"""Hitung prediksi RF dari satu AP ke semua titik

evaluasi."""
d px = np.sqrt((flat ex - ax)**2 + (flat ey - ay)**2)
d meter = np.maximum(d px * state.scale meter, 1)
idx b = np.argmin(np.abs(d meter[:,None] -
buckets [None, :]), axis=1)
dist b = buckets[idx Db]

wc = np.zeros(total, dt
for w in active:
for i in
try:

line intersect ( (ax , (flat_ex[i],flat ey([i]),w[0],w[l
wcl[i] += 1

dist b if £
\fe] i
np. fu
np. fu
for £

1)

# Kembali
dingan mult
proba = r
idx baik
return pr

pe

. POLITEKNIK
gai . W NEGERI
JAKARTA

ay
np.maximum(prob best, p)
ob best >= 0.5) .sum())

# — Skor

skor awal hitung skor semua ap(state.ap x, state.ap y)
detail =[]

# — Optimasi berurutan per AP

for 1 in range(len(state.ap x)):
skor sebelum i = hitung skor semua ap(state.ap_ x,
state.ap vy)
best s = -1
best cx, best cy = state.ap x[i], state.ap yl[i]
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for cy in cand y:
for cx in cand x:

ap _xXs_trial = state.ap x[:i] + [cx] +
state.ap x[i+1:]

ap_ys trial = state.ap yl[:1i] + [cy] +
state.ap y[i+1l:]

s = hitung skor semua ap(ap_xs_ trial,

=
¥
=
8
=
8

ap_ys_trial)
if s > best s:

best s, cy

posisi terbaik
best cx
= best cy
1 = hitung_ skor

4
: !orsebe

ail.append
"ap_idx"
"sebelum"
"SeSU. SWAS
"pCt
"pCt

_sebe *

skor se 2 i tot

00

})

kor akhir =
eturn skor a
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--bg-card: #ffffff; /* Card putih *
--border: cfd8dc; /* Border abu terang */

--text-main: 3238;./* Teks gelap/terlihat */
-—-text-muted: 0e’/a
-—text-hint: #78909c;

S Variabl
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--green: #2e7d32;
--red: #c62828;
--purple: #651fff;
--orange: #efo6c00;
--radius: 8px;
--shadow: 0 2px 10px rgba(0,0,0,0.05);
--navbar-h: 54px;
}
/* — Reset

# Coba posisi kandidat untuk AP-i, AP lain tetap

emua, ap (state.ap x,
i 14
i ot 0,

*, *::before, *::after {
box-sizing: border-box;

*/
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margin: 0;

padding: 0;
}
body {
font-family: 'Inter', sans-serif;

background: var (--bg-dark);
color: var (--text-main);
font-size: 13px;
min-height: 100vh;

POLITEKNIK
NEGERI
JAKARTA

.login-bg-ove

}

width: 600px;

left: -100px; top: 50%;
transform: translateY (-50%);
animation-delay: Os;

.login-bg-overlay::after {

}

width: 800px; height: 800px;
left: -200px; top: 50%;
transform: translateY (-50%);
animation-delay: 1.5s;

@keyframes pulseRing {
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T
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}

}
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}

.login-card {

.login-header

M\ POl ITEK

.wifi-arc {

.wifi-arc-1 {

0% { opacity: 0.6; transform: translateY(-50%) scale(l); }
100% { opacity: 0; transform: translateY (-50%) scale(1.4); }

position: relative;

z-index: 10;

background: #ffffff;

border: lpx solid var (--border);
border-radius: 12px;
padding: 40px 36px;
width: 420px;
box-shadow: 0 8px

NEGERI
JAKARTA

margin:
display:

position: absolute;
border-radius: 50%;
border: 6px solid transparent;
border-top-color: var (--primary-1);

bottom: 8px;

left: 50%;

transform: translateX(-50%) rotate(-45deqg);
opacity: 0;

animation: wifiPulse 2.4s ease-in-out infinite;

width: 28px; height: 28px;
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border-color: #0288dl transparent transparent transparent;
animation-delay: Os;

}

.wifi-arc-2 {
width: 50px; height: 50px;
border-color: #29b6f6 transparent transparent transparent;
animation-delay: 0.3s;

}

.wifi-arc-3 {
width: 72px; height:
border-color: #4fc3f
animation-delay:

7

sparent transparent

}

.wifi-dot
position

psolute;

orm: translateX (-
9px; height:

kground: #01
mation: wifi

rames wifiPu
opacity:
opacity:
opacity:
opacity:

W\WH POLITEKNIK
| NEGER
E2\d JAKARTA

ext-muted) !important;
important;

color: var
padding: 10p
font-family:
font-size: 13px
cursor: pointer;

border-bottom: 2px solid transparent !important;
transition: all 0.2s;

}

limpo

.auth-tabs .tab--selected,

.auth-tab-selected {
color: var(--primary-1) !important;
border-bottom: 2px solid var (--primary-1) !important;
background: transparent !important;

}
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.auth-tabs .tab-container {
border-bottom: 1lpx solid var (--border) !important;
margin-bottom: 20px !important;

}

/* Form */
.auth-form {
display: flex;
flex-direction: column;
gap: ldpx;
padding: 10px 0;
}

.input-group {
display: flex;
flex-directi

?:.;%.. )\\\

xt-transform:
ter-spacing:

limportan

2 MNEGERI
.auth-1i JAKARTA

border-colo
box-shado

}

px rgoa et (o) B g s

4

.auth-btn {
border: none;
border-radius: 8px;
padding: 12px 20px;
font-family: 'Inter', sans-serif;
font-size: 1l4px;
font-weight: 600;
cursor: pointer;
transition: all 0.2s;
width: 100%;

}

.auth-btn-primary {
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background: linear-gradient (135deg, var (--primary) 0%, var(--
primary-d) 100%);

color: white;

box-shadow: 0 4px 15px rgba (2, 136, 209, 0.3);
}

.auth-btn-primary:hover {
transform: translateY (-1px);

box-shadow: 0 6px 20px rgba (2, 136

}

.auth-btn-success {
background: linear-gi )%, «#00796b
100%) ;
color: white;

box-shadow: 15px rgba (38, 1

uccess:hov
translate A
0 6px 20px rgba (38,

POLITEKNIK
NEGERI
e\ JAKARTA

}

/ *
NAVBAR
*/

.navbar {

height: var (--navbar-h);

background: linear-gradient (90deg, var(--bg-mid) 0%, var (--bg-
panel) 100%);

border-bottom: 1lpx solid var (--border);

display: flex;

align-items: center;

padding: 0 16px;

gap: 12px;

box-shadow: 0 2px 12px rgba(0,0,0,0.06);
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position: sticky;
top: O;
z-index: 1000;

}

.navbar-brand {
display: flex;
align-items: center;
white-space: nowrap;
min-width: 200px;

}

.navbar-title {
font-size: 15px;
font-weight: 7
color: var (

B\Wl POLITEKNIK
£2\ % NEGERI
BR\§ JAKARTA

4 I'
(--border) ;

background
border: 1lp

uo) ;

padding: 6px
color: var(--text-mai
font-family: 'Inter', sans-serif;
font-size: 12px;

cursor: pointer;

transition: all 0.18s;
white-space: nowrap;

}

.nav-btn:hover {
background: rgba (79, 195, 247, 0.12);
border-color: var (--primary-1);
color: var (--primary-1);

}
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.nav-btn-logout {
background: rgba (239, 83, 80, 0.1);
border-color: rgba(239, 83, 80, 0.35);
color: #ef9a%a;

}

=
¥
=
8
=
8

.nav-btn-logout:hover {
background: rgba (239, 83, 80, 0.2);
border-color: var (--red);
color: #f£f8a80;

PANEL LAYOUT

(100vh —‘avbar

hidden;

/ J
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/* — Panel Tengah
.panel-center {
flex: 1;
padding: 12px;
overflow-y: auto;
background: var (--bg-dark);
}

/* — Panel Kanan

.panel-right {
width: 220px;
min-width: 220px;
background: var (--bg-panel);

*/
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border-left: 1lpx solid var (--border);
padding: 1l4px 12px;

overflow-y: auto;

scrollbar-width: thin;

scrollbar-color: var (--border) transparent;

}

.panel-right::-webkit-scrollbar {
width: 4px;
}

.panel-right::-webkit-s
background: var (--be:
border-radius: 2p

} POLITEKNIK
} JAKARTA
/* — Upload
.upload-box
border: 1.5p
border-radius X
padding: 12px 8px
text-align: center !important;
cursor: pointer !important;
background: rgba(255,255,255,0.03) !important;
color: var (--text-muted) !important;
font-size: 12px !important;

transition: all 0.2s !important;

}

ar (--border) !important;

'impo

.upload-box:hover {

border-color: var (--primary-1) !important;
background: rgba (79, 195, 247, 0.06) !important;
color: var (--primary-1) !important;
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}

/* — Radio Groups */
.radio-group {

display: flex;

gap: 10px;

flex-wrap: wrap;

}

.radio-group-vertical {
display: flex;
flex-direction: colum
gap: 5px;

}

=OL ITEKNIK
W rGER]
E\¥ JAKARTA

.ctrl-input-sma
width: 65px !importa
background: #ffffff !important;
border: 1lpx solid var (--border) !important;
border-radius: 6px !important;
padding: 7px 8px !important;
color: var (--text-main) !important;
font-family: 'Inter', sans-serif !important;
font-size: 12px !important;
outline: none !important;

}

/* Dropdown overrides for light theme */
.ctrl-dropdown .Select-control,
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.ctrl-dropdown .VirtualizedSelectOption {

.Select-menu-outer {

.ctrl-btn:hover {

.ctrl-btn-green {

background: #ffffff !important;

border: lpx solid var (--border) !important;
color: var (--text-main) !important;
border-radius: 6px !important;

font-size: 12px !important;

background: var (--bg-card)
border: 1lpx solid var (--bo
z-index: 9999 !importa

POLITEKNIK

i~\| | A!'!l I"' l"l

JAKARTA

font-size:
font-weight
cursor: poin
transition:
background: rgba (2
color: var (--text-main);

border: lpx solid var (--border);
width: 100%;

margin-bottom: 4px;

background: rgba(255,255,255,0.14);
border-color: var (--primary-1);
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}
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}

}
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}

}

.ctrl-btn-red {

/* — Info Link & Popup
.info-1link {

background: rgba (38, 166, 154, 0.15) !important;
border-color: rgba(38, 166, 154, 0.35) !important;
color: #80cbc4 !important;

.ctrl-btn-green:hover ({

background: rgba (38, 166, 154, 0.25) !important;
color: #b2dfdb !important;

background: rgba (239,
border-color: rgba
color: #ef9a9%a !'i

btn-purple
ground: rgb
der-color: r
or: #b39ddb

btn-purple:
ground: rgb
#dlcde9

POLITEKNIK
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gap:
margin-top:

.btn-row .ctrl-btn {

flex: 1;
margin-bottom: 0;

cursor: pointer;
color: #9c27b0;
font-size: 1llpx;

*/
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user-select: none;

}

.info-link:hover {
text-decoration: underline;

}

T
)
=
0

=
Q

.info-popup {
padding: 8px;
border: 1lpx solid var (--borde
border-radius: 7px;
background: var (--bg-
margin-top: 6px;

}

.info-table {
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border: 1lpx s
box-shadow: 0 4px
text-align: center;
font-size: 13px;
pointer-events: none;
transition: opacity 0.3s;

}

/* — Wi-Fi Info Box */
.wifi-info-box {

padding: 10px;

border: lpx solid var (--border);

border-radius: 8px;

background: rgba(255,255,255,0.03);

Politeknik Negeri Jakarta




193

font-size: 12px;
margin-top: 8px;
color: var (--text-main);

}

/* — Hint Text */
.hint-text {
font-size: 1llpx;
color: var (--text-hint);
margin-bottom: 8px;

}
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*/

/* — Measurement Forn
.meas-form {

display: flex;
flex-directi
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-
#table-data

border: 1lp
border-coll
width: 100%
font-size:
color: var(--text-mai Ll
background: var (--bg-panel) !important;

}
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#table-data th, #table-data td {
border: lpx solid var (--border) !important;
padding: 6px 10px !important;

}

#table-data th {
background: var (--bg-card) !important;
color: var(--primary-1) !important;
font-weight: 600 !important;
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}

#table-data tr:hover {

a: background: rgba (79, 195, 247, 0.05) !important;
~ }

8]

TE -

. MODAL

.modal-overlay {
position: fixed;
inset: 0;
background: rgba
backdrop-filte

z-index: 5000

display: fle

BT ECLITERNIK
NEGERI
JAKARTA

border:
color: va
font-size:
cursor: poin
transition:

}

-
)
)
o
3
Q
=)
]
3
Q
c
Fas
T
o
o
o
-
)
3
Q
-
Q
<
w
o
<
=
<
>
g
o
-
£
w
X
)
3
T
Q
=
(]
R
o
?.
c
3
Q9
3
Q.
o
3
g
5
<
)
T
c
;
-
=
(")
c
=
o
(]
=

.modal-close:hover {
color: var (--red);

}

.modal-title {
font-size: 17px !important;
font-weight: 700 !important;
color: var (--text-main) !important;
margin-bottom: 1l6px !important;

*/
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.modal-hint {
font-size: 12px;
color: var (--text-muted) ;
margin-bottom: 12px;

}

/* — Save Summary

.save-summary {
background: rgba (79, 195, 247,
border: 1lpx solid rgba (79, 19
border-radius: 8px;
padding: 12px;
margin-bottom: 16p
font-size: 12px;
color: var (--tex
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der-collapse
t-size: 12px
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.quality-ba
display:
flex-direct
gap: 6px;
margin: 12px

}

column;
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.quality-row {
display: flex;
justify-content: space-between;
align-items: center;
padding: 7px l4px;
border-radius: 7Tpx;
font-size: 13px;
font-weight: 500;

*/
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.quality-good { background: rgba (38, 166, 154, 0.15);
#80cbc4; border: lpx solid rgba (38, 166, 154, 0.25); }
.quality-mid { background: rgba (255, 167, 38, 0.12);
#ffcc80; border: lpx solid rgba (255, 167, 38, 0.25); }
.quality-bad { background: rgba (239, 83, 80, 0.12);

#ef9a9%a; border: lpx solid rgba (239, 83, 80, 0.25); }

.quality-blind { background: rgba (120, 144, 156, 0.1);
#90adae; border: lpx solid rgba (120, 144, 156, 0.2); }

/* — Help Content

color:
color:
color:

color:

*/

.help-content h4 {
color: var(--primary-
font-size:
font-weight:
margin: 16px O

ar (--text-mu
bottom: 4px;
height: 1.6;

b-content ol,
adding-left: 1
gin-bottom:

/* Loading spinne
ading-ca

POLITEKNIK
_ NEGERI
g\l JAKARTA

border:
color: va ext-muted) !important;
font-famil Inter', sans-serif !important;

.tab--selected {

color: var (--primary-1) !important;
background: transparent !important;
border-bottom: 2px solid var (--primary-1) !important;

}

/* Graph background */
.Jjs-plotly-plot .plotly .bg {

fill: var (--bg-dark) !important;
}

/* Scrollbars globally */
::—webkit-scrollbar {
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width: 6px;
height: 6px;

::-webkit-scrollbar-thumb {
background: var (--border);
border-radius: 3px;

T
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:-webkit-scrollbar-track {
background: transparent;
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.pengujian-subtext
font-size: 12px;
color: var (--text-hint);
margin-bottom: 14px;

}

.fitur-card-row {
display: flex;
gap: l4px;
flex-wrap: wrap;
margin-bottom: 8px;
}

.fitur-card {
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flex: 1;
min-width: 220px;
background: var (--bg-card) ;
border: lpx solid var (--border);
border-radius: 8px;
padding: 1l4px 1l6px;

}

.fitur-card-title {
font-weight: 700;
color: var(--primary-d);
font-size: 1l4px;
margin-bottom: 2px;
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}
.fitur-card-unit
font-size: 1lp
color: var (
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.pengujian-ta
max-height:
overflow-y: a
border: lpx solid va
border-radius: 6px;

}
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.cm-row
display: flex;
gap: l6px;
flex-wrap: wrap;

}

/* Modal hasil perbandingan RF vs Teori (data test baru) */
#modal-box {
transition: max-width 0.2s ease;
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta




