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LAMPIRAN

Lampiran 1 Dokumentasi persiapan sebelum penerbangan (pemasangan
Propeller, baterai, SD card, dll)
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Lampiran 2 Dokumentasi pengambilan data foto udara

Lampiran 3 Script training dataset

[ 1 from google.colab import drive
drive.mount('/content/drive')

Mounted at /content/drive

[ 1 %cd /content/drive/MyDrive/Training_jalan/

/content/drive/MyDrive/Training_jalan

[ 1 %1s /content/drive/MyDrive/Training_jalan/

backup/ data_training/ Training_Jalan_ilham.ipynb
darknet/ data_training2/ Training_Jalan.ipynb
data_testing/ framwork_person.ipynb YOLOV4_baru.ipynb
data_testing2/ Parameter/

[ 1 # clone darknet repo
lgit clone https://github.com/AlexeyAB/darknet

81



[ 1 # change makefile to have GPU and OPENCV enabled

%cd /content/drive/MyDrive/Training_jalan/darknet
Ised -i 's/OPENCV=8/OPENCV=1/" Makefile

Ised -i 's/GPU=B/GPU=1/" Makefile

Ised -i "s/CUDNN=@/CUDNN=1/"' Makefile

Ised -1 "s/CUDNN_HALF=8/CUDNN_HALF=1/" Makefile

/content/drive/MyDrive/Training_jalan/darknet

[ 1 # verify cuDA

1 /usr/local/cuda/bin/nvcc --version

nvcc: NVIDIA (R) Cuda compiler driver
Copyright (c) 20@5-2822 NVIDIA Corporation
Built on Wed_Sep_21_1@:33:58_PDT_2022

Cuda compilation tools, release 11.8, V11.8.89
Build cuda_11.8.r11.8/compiler.31833905_8

[ ] # upload the custom .cfg back to cloud VM from Google Drive

[

]

Icp ‘/content/drive/MyDrive/Training_jalan/Parameter/yolov4_baru.cfg’

*/content/drive/MyDrive/Training_jalan/darknet/cfg’

4 upload the custon .cfg back to cloud VM from Google Drive
Iep ' fcontent/drive/myDrive/Training_jalan/Paraneter/yolova baru.cfg' '/content/érive/myorive/Training jalan/darknet/cfg"

# mindzhin folder butuh parameter r
lcp * fcontent/drive/MyDrive/Training jalan/data training2/' -r */content/drive/MyDrive/Training jalan/darknet/data/'
Icp ' fontent/drive/MyDrive/Training_jalan/data testing?/' -r *fcontent/drive/MyDrive/Training_jalan/darknet/data/’

# transforms = [‘Identity’, "AutoContrast’, 'Equalize’,'Rotate’, 'Solarize’, "Color’, 'Posterize’,’Contrast’, 'Brightness’, 'Sharpness’, 'ShearX', 'Shear¥', ‘TranslateX', ‘Translatey’

# def randaugment (, M):
4 """Generate a set of distortions.

# Args:

# N: Number of augmentation transformations to
4 apply sequentially.

4 M: Magnitude for all the transformations.
e

4 sampled_ops = np.random. choice(transforms, N)
4 return [(op, M) for op in sampled_ops]

# lunzip ' /content/drive/MyDrive/Persiapan Data Set Mining Eyes Analytics/DATA_SETELAH DI_CEK/6_kelas/Training.zip' -d '/content/darknet/data/
# lunzip * fcontent/drive/MyDrive/Persiapan Data Set Mining Eyes Analytics/DATA SETELAH DI_CEK/6 kelas/Testings.zip' -d 'fcontent/darknet/data/"

4 upload the obj.names and obj.data files to cloud WM from Google Orive
lep * fcontent/drive/myDrive/Training jalan/Paraneter/obi jalandrone.names’ *fcontent/drive/Mynrive/Training jalan/darknet/data/*
lep * Jcontent/drive/mybrive/Training jalan/Paraneter/obj.data’ */content/drive/MyDrive/Training jalan/darknet/data/’

# train your custom detector! (uncomment #Xcapture below if you run into memory issues or your Colab is crashing)
# Xcapture
!, /darknet detector train '/content/drive/MyDrive/T;

Loaded: ©.200077 seconds

v3 (iou loss, Mormalizer: (iou: @.e7,
v3 (iou loss, Mormalizer: (iou: @.e7, cls:
v3 (iou loss, Mormalizer: (iou: @.87, cls:
total_bbox = 2390258, rewritten_bbox = ©.272272 %
v3 (iou loss, Wormalizer: (iou: @.67, obj: 1.6, cls: 1.60) Region 139 Avg (IOU:
v3 (iou loss, Wormalizer: (iou: @.e7, cls: 1.08) Region 150 Avg (I0U:

cls:

©.782432), count: 21, class_loss = 3.357688, iou_loss = 81.325424, total los

1.80) Region 139 Avg (IOU: @.539827), count: 6, class loss = 2.569276, iou loss = 52.316711, total loss = 54.885986
1.88) Region 15@ Avg (IOU: ©.786814), count: 6, class loss = 8.634386, iou loss = 18.722762, total loss = 11.357689
1.60) Region 161 Avg (IOU: 8.926918), count: 2, class loss = 8.810689, iou loss = 8.837083, total loss = 8.847612

ining_jalan/Parameter/obj.data’ '/content/drive/MyDrive/Training jalan/Parameter/yolovd baru.cfg' yolovd.conv.137 -dont_shon

0.693822), count: 20, class_loss = 5.122112, iou_loss = 245.848373, total loss = 250.970490
= 84.683113

v3 (iou loss, Mormalizer: (iou: @.e7, X cls: 1.88) Region 161 Avg (IOU: @.80000@), count: 1, class loss = @.514184, iou loss = @.800000, total loss = @.514184
‘total_bbox = 2399299, rewritten bbox 272267 %

v3 (iou loss, Mormalizer: (iou: @.87, cls: 1.88) Region 139 Avg (IOU: @.664810), count: 14, class loss = 6.869415, iou_loss = 199.841916, total loss = 205.111328
v3 (iou loss, Hormalizer: (iou: @.87, cls: 1.88) Region 158 Avg (IOU: 8.782152), count: 7, class loss = 1.208287, iou loss = 18.621593, total loss = 11.821879
v3 (iou loss, Wormalizer: (iou: .67, cls: 1.08) Region 161 Avg (I0U: .724190), count: 2, class_loss = @.981536, iou_loss = 1.355677, total_loss = 1.357214
total_bbox = 2398322, rewritten_bbox

v3 (iou loss, Wormalizer: (iou: @.e7, cls: 1.08) Region 139 Avg (I0U: ©.7@8759), count: 8, class loss = 3.892181, iou_loss = 108.688705, total loss = 104.588887
v3 (iou loss, Mormalizer: (iou: @.e7, cls: 1.88) Region 15@ Avg (I0U: @.795497), count: 6, class loss = 1.563287, iou loss = 22.479736, total loss = 24.043824
v3 (iou loss, Mormalizer: (iou: @.e7, cls: 1.80) Region 161 Avg (IOU: @.768675), count: 1, class loss = @.821152, iou loss = @.356996, total loss = @.378148
total_bbox = 2398337, rewritten bbox = 8.272263 %

v3 (iou loss, Hormalizer: (iou: @.87, ob: cls: 1.88) Region 139 Avg (IOU: 8.611619), count: 42, class loss = 17.261497, iou_loss = 498.498566, total loss = 515.768671
v3 (iou loss, Wormalizer: (iou: .67, ob; cls: 1.08) Region 150 Avg (I0U: ©.695872), count: 38, class_loss = 13.593451, iou_loss = 51.914624, total loss = 65.567477
v3 (iou loss, Wormalizer: (iou: @.67, obj: 1.8, cls: 1.68) Region 161 Avg (IOU: ©.674695), count: 5, class_loss = 1.72856, iou_loss = 1.714572, total loss = 3.435428

total bhox =

2308414, rewritten bbox = @.277354 %
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Lampiran 4 Script model deteksi

° from google.colab import drive
drive.mount('/content/drive")

Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive”, force_remouni

° # import the necessary packages
from scipy.spatial import distance as dist
import numpy as np
import argparse
import imutils
import cv2
import os

[ 1 # construct the argument parse and parse the arguments

ap = argparse.ArgumentParser()

ap.add_argument("-i", "--input”, type=str, default="",
help="path to (optional) input video file")

ap.add_argument("-o0", "--output"”, type=str, default="",
help="path to (optional) output video file")

ap.add_argument(”-d”, "--display”, type=int, default=1,
help="whether or not output frame should be displayed")

args = vars(ap.parse_args(["--input”,”","--output”,”", " --display”,"1"]))

[ 1 weightsPath = "/content/drive/MyDrive/Training jalan/backup/yolov4d jalandrone3 best.weights”
configPath = "/content/drive/MyDrive/Training jalan/Parameter/yolov4 jalandrone3.cfg"

net = cv2.dnn.readNetFromDarknet (configPath, weightsPath)

[ ] # load the COCO class labels our YOLO model was trained on
labelsPath = "/content/drive/MyDrive/Training_jalan/Parameter/obj_jalandrone.names"
LABELS = open(labelsPath).read().strip().split("\n") # \n beda baris di jadikan 1 list
print(LABELS)

["Potholes”, 'Structural crack', 'Alligator_crack', 'Longitudinal_crack']

[ ] MIN_CONF = 0.1
NMS_THRESH = 0.2

[ 1 def detect Potholes(frame, net, 1ln, Idx=0):
(H, W) = frame.shape[:2]
results = []

# construct a blob from the input frame and then perform a forward

blob = cv2.dnn.blobFromImage(frame, 1 / 255.0, (480, 480),
swapRB=True, crop=False)

net.setInput(blob)

layerOutputs = net.forward(1ln)

# initialize our lists of detected bounding boxes, centroids, and
boxes = []
centroids = []
confidences = []
# loop over each of the layer outputs
for output in layerOutputs:
# loop over each of the detections
for detection in output:
scores = detection[5:]
classID = np.argmax(scores)
confidence = scores[classID]

if classID == Idx and confidence > MIN_CONF:
box = detection[©:4] * np.array([W, H, W, H])
(centerX, centerY, width, height) = box.astype("int™)

# nen tha canton (v ) ranndinatac e dardun tha tan



[1]

[

# construct the argument parse and parse the arguments

ap = argparse.ArgumentParser()

ap.add_argument("-i", "--input", type=str, default="",
help="path to (optional) input video file")

ap.add_argument(”-o0", "--output”, type=str, default
help="path to (optional) output video file")

ap.add_argument(”-d”, "--display”, type=int, default=1,
help="whether or not output frame should be displayed™)

args = vars(ap.parse_args(["--input”,"","--output”,"","--display”,"1"]))

# determine only the *output* layer names that we need from YOLO
1n = net.getlLayerNames()
In = [In[i - 1] for i in net.getUnconnectedOutLayers()]

path = '/content/drive/MyDrive/Training_jalan/Alligator_Crack/'
path_out = '/content/drive/MyDrive/Training jalan/output tes/'
for gambar in os.listdir(path):

print(gambar)

img = cv2.imread(path + gambar)
height, width, _ = img.shape

results_Potholes = detect_Potholes(img, net, 1ln, Idx=LABELS.index("Potholes"))

results_Structural Crack = detect_Structural Crack(img, net, 1n, Idx=LABELS.index("Structural_crack™))
results_Alligator_Crack = detect_Alligator_Crack(img, net, ln, Idx=LABELS.index("Alligator_crack™))
results_Longitudinal_Crack = detect_Longitudinal Crack(img, net, 1ln, Idx=LABELS.index("Longitudinal crack"))

for (j, (prob, bbox, centroid)) in enumerate(results_Potholes):
# extract the bounding box and centroid coordinates, then
# initialize the color of the annotation
(startX, startY, endX, endY) = bbox
(cX, cY) = centroid
color = (2, 36, 241)
cv2.rectangle(img, (startX, startY), (endX, endY), color, 5)
cv2.putText(img, 'Potholes', (startX, startY-10), cv2.FONT_HERSHEY_SIMPLEX, 2,(2, 36, 241),2)

for (j, (prob, bbox, centroid)) in enumerate(results_Structural_Crack):
# extract the bounding box and centroid coordinates, then
# initialize the color of the annotation
(startX, startY, endX, endY) = bbox
(cX, cY) = centroid

for (j, (prob, bbox, centroid)) in enumerate(results_Longitudinal_Crack):
# extract the bounding box and centroid coordinates, then
# initialize the color of the annotation
(startX, startY, endX, endY) = bbox
(cX, cY) = centroid
color = (7, 241, 13)
cv2.rectangle(img, (startX, startY), (endX, endY), color, 5)
# cv2.putText(img, 'Longitudinal crack', (startX, startY-10), ¢v2.FONT_HERSHEY_SIMPLEX, @.2,(7, 241, 13),1)

# save hasilnya
cv2.imwrite(path_out + "output_' + gambar, img)
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Lampiran 5 Peta kerusakan Jalan yang telah teridentifikasi atau terklasifikasi
dengan menggunakan model YOLO v4.
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Peta kerusakan jalan segmen B
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3. Peta kerusakan jalan segmen C

ystem: WGS 1984 UTHI zone 50N

WIESN A
559330 559332 |_|559334 559336 559338
PETA JALAN KEMAKMURAN, SEGMEN C
U , 500000 520000 540000 560000 580000 600000 620000
Legenda g+ ¥ .
Ortho_Jalan AG ;- i = +-§
RGB g1+ + :>+ s
B Re¢: Band_t ;- —+ + + 43
- Green: Band_2 Skala 1:55 §' + + +';
Il 5ve: Band 3 | 0 04750095 19 2385 e + -!- +-§
M 500000 520000 540000 560000 580000 600000 620000
wier POLITEKNIK SINAR MAS BERAU COAL Sumber : Indonesia Geospatial Portal
""" PRODI SURVEI DAN PEMETAAN Foto Udara Pribadi, DJI Phantom 4

87



4. Peta kerusakan jalan segmen D
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Peta kerusakan jalan segmen E
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Peta kerusakan jalan segmen F
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7. Peta kerusakan jalan segmen G
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8. Peta kerusakan jalan segmen H
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9. Peta kerusakan jalan segmen |
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10. Peta kerusakan jalan segmen J
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Lampiran 6 Peta Luas Keseluruhan Objek Kerusakan jalan

PETA KERUSAKAN JALAN
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SURAT KETERANGAN

Dengan ini diterangkan bahwa TA/Skripsi yang ditulis oleh:

Nama . Sigit Tio Legowo

NIM ;20302001

Prodi . Survey dan Pemetaan

Judul - Implementasi Algoritma YOLO (You Only Look Once) untuk

Deteksi dan Klasifikasi Kerusakan Jalan Aspal Berbasis Citra UAV
(Unmanned Aerial Vehicle) di Sebagian Jalan Kemakmuran

Kecamatan Sambaliung
Berdasarkan hasil scanming menunjukkan tingkat plagiasi sebesar 24% dan
memenuhi svarat untuk tahapan selanjutnya dengan ketentuan yang berlaku.

Demikian surat ini dibuat untuk dipergunakan sebagaimana mestinya.

Berau, 14 Agustus 2023
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