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Lampiran 3.1 Pengambilan Data GPS

48 M 0615338 9760606
SwW

Gambar 3.2 Hasil Koordinat GPS



Lampiran 3.2 Pengukuran Alat Theodolite

Gambar 3. 4 Mengukur ketinggian alat Theodolit



Gambar 3. 6 Alat Theodolite dalam keadaan centring



Lampiran 3.3 Pengambilan Data Drone

Gambar 3. 8 Remot Kontrol drone



Gambar 3.10 Hasil penerbangan drone di atas patok/titik
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DATA



Lampiran 4.1 Hasil Pengukuran Data Theodolit BM 1

Ket X Y

BM 615463 9760551
Al 615441 9760589

Koordinat

Sudut HA (%) Sudut VA () Beda Tinggi
Titik Titik Tinggi
Alat Target Derajat  Menit Detik  Derajat  Menit Detik Alat(m) BA BB BT
m) (cm) (cm)
BM 31 17 10 92 20 30 11,95 11,25 11,6
Al 1 298 23 10 88 8 40 134 16,3 12,9 14,6
2 296 58 30 87 33 10 ’ 16,2 14,5 15,35
3 150 10 50 95 4 30 14,45 13,35 13,9
A2 81 13 45 91 46 20 16,15 15,1 15,625
A2 Al 261 13 15 83 48 20 L13 18,5 17,5 18
A3 94 25 20 89 13 50 ’ 10,9 10,05 10,475
A3 A2 261 3 5 89 13 55 119 15,5 14,7 15,1
A4 12 54 10 87 6 25 ’ 104 8,75 9,575
A4 A3 25 46 10 94 6 50 13,35 11,7 12,525
4 78 14 35 94 7 5 L4 11,8 11,45 11,625
5 242 2 35 90 14 25 ’ 9,65 8,65 9,15

AS 252 27 20 90 14 25 13,6 13,15 13,375




Sudut HA (%) Sudut VA () Beda Tinggi
Titik Titik Tinggi
Alat Target Derajat  Menit Detik  Derajat  Menit Detik Alat(m) BA BB BT
(cm) (cm) (cm)
A5 A4 70 25 55 90 16 0 136 13,95 13,5 13,725
A6 194 16 30 88 30 55 ’ 17,4 15,15 16,275
A6 A5 189 42 0 89 48 30 18,25 16 17,125
6 81 47 0 89 48 25 1325 10,9 995 10,425
7 79 12 25 88 16 20 ’ 13,2 10 11,6
A7 78 25 25 88 16 20 14,1 11,65 12,875
A7 A6 164 20 35 91 41 55 14,8 12,3 13,55
8 292 10 45 90 58 5 1,335 8,3 6,8 7,55
A8 288 20 30 89 30 40 15,1 13 14,05
A8 A7 205 25 0 89 30 40 137 17,9 15,8 16,85
A9 284 32 30 92 39 15 ’ 14,6 12,2 13,4
A9 A8 107 50 35 87 25 45 14,2 11,8 13
9 240 24 45 90 41 30 1,26 16,3 14,75 15,525
Al10 336 6 20 90 41 5 16,5 15,1 15,8
Al10 A9 151 9 35 88 33 30 13 12,8 114 12,1
All 287 2 15 89 53 5 ’ 18,2 16,7 1745
All Al10 104 36 55 88 14 25 15,6 14,1 14,85
10 333 3 0 94 18 15 1,43 11,4 9.4 10,4
Al2 333 3 0 94 18 55 10,35 8,1 9,225
Al2 All 287 2 15 273 56 35 1.265 16,95 14,7 15,825
Al3 307 38 40 275 30 30 ’ 18,85 17,15 18




Sudut HA (°) Sudut VA (°) Beda Tinggi

Titik Titik Tinggi
Alat Target Derajat  Menit Detik  Derajat  Menit Detik Alat(m) BA BB BT
m) (cm) (cm)
Al3 Al2 92 7 20 92 7 20 17,8 16,1 16,95
11 23 0 50 93 40 15 1275 13,55 12,55 13,05
12 4 15 40 90 44 20 ’ 17,2 15,2 16,2
Al4 357 22 45 90 23 30 19,25 16,75 18
Al4 Al3 179 42 5 87 40 25 17,3 14,85 16,075
13 343 26 5 93 23 35 1,3 15,8 14,8 15,3
Al5 336 47 30 93 23 35 6,1 4 5,05
Al5 Al4 156 35 10 88 6 30 136 17,1 15 16,05
Al6 330 38 5 89 28 40 ’ 14 12,55 13,275
Al6 Al5 141 37 10 89 19 0 1.29 19,5 17 18,25
Al7 354 0 0 92 56 25 ’ 19,5 15,8 17,65
Al7 Al6 171 46 50 85 44 55 128 18,5 14,75 16,625
Al8 354 46 35 89 36 55 ’ 14,5 12,85 13,675
Al8 Al7 183 7 20 90 3 30 1,385 15,8 14,2 15
Al19 334 32 55 88 31 50 ’ 28,25 25,6 26,925
Al19 Al8 152 40 55 88 31 45 14,75 12,15 13,45
14 333 42 40 92 51 40 1,31 9 8,1 8,55
A20 331 1 30 91 53 5 6,65 3,95 5,3
A20 Al19 151 42 50 91 25 5 8,9 6,1 7,5
15 304 28 35 88 28 35 1,425 16,6 15 15,8

A21 304 28 35 88 28 35 18,15 16,4 17,275




Sudut HA (%) Sudut VA () Beda Tinggi
Titik Titik Tinggi
Alat Target Derajat  Menit Detik  Derajat  Menit Detik Alat(m) BA BB BT
(cm) (cm) (cm)
A21 A20 125 27 50 88 49 55 18,45 16,7 17,575
16 215 48 30 90 22 25 1,265 9,05 8,6 8,825
A22 211 36 0 85 32 10 13,45 10,45 11,95
A22 A21 33 43 20 94 34 55 13,7 10,6 12,15
A23 221 32 45 87 16 30 12 17,15 13,25 15,2
A23 A22 43 45 15 91 37 50 ’ 18,25 14,25 16,25
A24 312 31 40 89 13 45 23,2 19 21,1
A24 A23 127 51 10 88 44 30 127 18,9 15 16,95
A25 293 43 25 89 42 25 ’ 16,65 13,25 14,95
A25 A24 114 13 5 88 56 40 119 19,65 16,25 17,95
17 194 1 50 96 43 10 ’ 9,5 925 9,375




Lampiran 4.2 Hasil Pengukuran Data Theodolit BM 2

KET/NO X Y
KOORDINAT 615287 9760711
B1 615289 9760715
Sudut HA (%) Sudut VA () Beda Tinggi
Titik Titik Tinggi
Alat Target Derajat Menit  Detik  Derajat  Menit  Detik Alat (m) BA BB BT
(cm) (cm) (cm)
BM 2 234 49 5 93 56 10 10,6 10,2 10,4
1 323 3 35 90 27 40 16,3 14 15,15
Bl 2 265 16 55 102 27 25 1,22 9,35 9,25 9,3
3 248 0 20 89 56 25 14,7 13,4 14,05
B2 248 0 20 89 56 25 15,1 13,5 14,3
B2 B1 62 41 25 88 25 0 1.23 15,1 13,5 14,3
4 125 2 10 88 25 0 15,8 14,1 14,95




Lampiran 4.3 Hasil Pengukuran Data GPS

Lintang Bujur X Y
No lintang Bujur
0 ! " o " East North

I -2 -9 -49,532 106 2 16,996 -2,16376 106,0381 615434 9760799
2 -2 -9 57777 106 2 18,329 -2,16605 106,0384 615475 9760546
3 -2 -9 -57,086 106 2 18,62 -2,16586 106,0385 615484 9760567
4 -2 -9 -57,053 106 2 19,332 -2,16585 106,0387 615506 9760568
5 -2 -9 -56434 106 2 19,493 -2,16568 106,0387 615511 9760587
6 -2 9 -56,336 106 2 19,881 -2,16565 106,0389 615523 9760590
7 -2 9 55717 106 2 20,172 -2,16548 106,0389 615532 9760609
&8 -2 -9 -55001 106 2 19,622 -2,16528 106,0388 615515 9760631
9 -2 9 -57,575 106 2 17,455 -2,16599 106,0382 615448 9760552
10 -2 -9 -532276 106 2 18,52 -2,1648 106,0385 615481 9760684
11 -2 -9 -5256 106 2 18,228 -2,1646 106,0384 615472 9760706
12 -2 -9 -54,057 106 2 18,715 -2,16502 106,0385 615487 9760660
13 -2 -9 -48,067 106 2 16,218 -2,16335 106,0378 615410 9760844
14 -2 -9 -49436 106 2 14,827 -2,16373 106,0375 615367 9760802
15 -2 -9 482 106 2 13,208 -2,16339 106,037 615317 9760840
16 -2 -9 -49893 106 2 12,626 -2,16386 106,0368 615299 9760788
17 -2 -9 -52,337 106 2 11,43 -2,16454 106,0365 615262 9760713
18 -2 -9 -52922 106 2 12,175 -2,1647 106,0367 615285 9760695
19 -2 -9 -532248 106 2 11,949 -2,16479 106,0367 615278 9760685
20 -2 -9 -54224 106 2 12,823 -2,16506 106,0369 615305 9760655
21 -2 -9 -55982 106 2 13,569 -2,16555 106,0371 615328 9760601




Lampiran 4.4 Data Hasil Pengukuran Koordinat Drone Pada Patok atau Batas

Wilayah
Longitude Latitude Decimal Degrees
NO X Y
o " 0 ! " Latitude Longitude

1 106 2 16,834 -2 -9 -49,597 -2,16378 106,038 615429 9760797
2 106 2 18,199 -2 -9 -57.803 -2,16606 106,0384 615471 9760545
3 106 2 18,62 -2 -9 -57,086 -2,16586 106,0385 615484 9760567
4 106 2 19,299 -2 -9 -57,053 -2,16585 106,0387 615505 9760568
5 106 2 19493 -2 -9 -56,402 -2,16567 106,0387 615511 9760588
6 106 2 19,849 -2 -9 -56,336 -2,16565 106,0388 615522 9760590
7 106 2 20,172 -2 -9 -55,75  -2,16549 106,0389 615532 9760608
8 106 2 19,686 -2 -9 -55001 -2,16528 106,0388 615517 9760631
9 106 2 17,357 -2 -9 -57,575 -2,16599 106,0382 615445 9760552
10 106 2 18,682 -2 -9 -53276 -2,1648 106,0385 615486 9760684
11 106 2 18,196 -2 -9 -52,592 -2,16461 106,0384 615471 9760705
12 106 2 18,682 -2 -9 -54,058 -2,16502 106,0385 615486 9760660
13 106 2 16,348 -2 -9 -48,1 -2,16336  106,0379 615414 9760843
14 106 2 14,795 -2 -9 -49,371 -2,16371 106,0374 615366 9760804
15 106 2 13,24 -2 -9 -48,037 -2,16334 106,037 615318 9760845
16 106 2 12,27 -2 -9 -49,926 -2,16387 106,0367 615288 9760787
17 106 2 11,43 -2 -9 -52,271 -2,16452 106,0365 615262 9760715
18 106 2 12,175 -2 -9  -52,792 -2,16466 106,0367 615285 9760699
19 106 2 11,949 -2 -9 -53,118 -2,16475 106,0367 615278 9760689
20 106 2 13,341 -2 -9 -53898 -2,16497 106,037 615321 9760665
21 106 2 1399 -2 -9 -55982 -2,16555 106,0372 615341 9760601




Lampiran 4.6 Hasil Foto Udara Pada patok atau batas wilayah 13




LAMPIRAN 5
PENGOLAHAN HASIL
PENGUKURAN



Lampiran 5.1 Hasil Koreksi Hitungan Theodolite BM 1

KET X Y
BM 615442 9760544
Koordinat
Al 615441 9760589
Titik Tinggi Alat Beda Tinggi (cm) Jarak optis Jarak Datar
Target (m) BA BB BT ULV g (m) (m) AX AY

BM 1,34 11,95 11,25 11,6 31,2861  92,341667 7 6,99415462 -0,905 6,935

1 16,3 129 14,6 298,386  88,144444 34 33,9821715 2,214 -33,910

2 16,2 14,5 15,35 296,975  87,552778 17 16,9844956 16,909 -1,603

3 14,45 13,35 13,9 150,181 95,075 11 10,9568773 -6,330 8,944
A2 16,15 15,1 15,625 81,2292  91,772222 10,5 10,4949775 -4,586 9,440
Al 1,13 18,5 17,5 18 261,221  83,805556 10 9,94161431 -4,490  -8,870
A3 10,9 10,05 10,475 94,4222  89,230556 8,5 8,49923354 1,475 8,370
A2 1,19 15,5 14,7 15,1 261,051  89,231944 8 7,99928122 -2,358  -7,644
A4 10,4 8,775 9,575 12,9028  87,106944 16,5 16,4789705 5,440 15,555
A3 1,4 13,35 11,7 12,525 25,7694  94,113889 16,5 16,4574865 9,785 13,233

4 11,8 11,45 11,625 78,2431  94,118056 3,5 3,49096371 1,021  -3,338

5 9,65 8,65 9,15 242,043  90,240278 10 9,99991207 -1,400  -9,901
AS 13,6 13,15 13,375 252,456  90,240278 4,5 4,49996043 4,066 1,928
A4 1,36 13,95 13,5 13,725 70,4319  90,266667 4,5 4,49995126 4,356 1,130
A6 17,4 15,15 16,275 194,275  88,515278 22,5 22,4924461 -10,857 19,698




Titik

Tinggi Alat

Beda Tinggi (cm)

Jarak optis

Jarak Datar

Target (m) BA BB BT HZEH O VA O (m) (m) AX AY
A5 1,325 18,25 16 17,125 189,7 89,808333 22,5 22,4998741 21,007 8,060
6 10,9 995 10,425 81,7833 89,806944 9,5 9,49994607 0,967 9,451
7 13,2 10 11,6 79,2069  88,272222 32 31,9854515 -19,790 -25,128
A7 14,1 11,65 12,875 78,4236 88,272222 24.5 24,4888613 2,839  -24324
A6 1,335 14,8 12,3 13,55 164,343 91,698611 25 24,9890145 20,757 13,915
8 8,3 6,8 7,55 292,179  90,968056 15 14,9978591 -0,166 -14,997
A8 15,1 13 14,05 288,342  89,511111 21 20,9992355 -13,283 16,264
A7 1,37 179 158 16,85 205,417  89,511111 21 20,9992355 -19,670 -7,351
A9 146 12,2 13,4 284,542  92,654167 24 23,9742537 23,356  -5,408
A8 1,26 142 11,8 13 107,843 87,429167 24 23,9758448 20,541 12,366
9 16,3 14,75 15,525 240,413 90,691667 15,5 15,4988706 15,448 -1,249
Al10 16,5 15,1 15,8 336,106  90,684722 14 13,9990003 0,628 -13,985
A9 1,3 12,8 11,4 12,1 151,16 88,558333 14 13,9955684 4,973 13,082
All 18,2 16,7 17,45 287,038 89,884722 15 14,9999696 -13,707  -6,092
Al10 1,43 15,6 14,1 14,85 104,615 88,240278 15 14,9929259 -12,132  -8,810
10 11,4 9,4 10,4 333,05 94,304167 20 19,9435936 0,821 19,927
Al2 10,35 8,1 9,225 333,05 94,315278 22,5 22,4362149 0,924 22,417
All 1,265 16,95 14,7 15,825 287,038  273,94306 22,5 -22,4467399 20,512 9,117
Al3 18,85 17,15 18 307,644  275,50833 17 -16,9214982 3,885 -16,470
Al2 1,275 17,8 16,1 16,95 92,1222  92,122222 17 16,9883398 -14,441 -8,948
11 13,55 12,55 13,05 23,0139  93,670833 10 9,97948339 -8,518  -5,200




Titik

Tinggi Alat

Beda Tinggi (cm)

Jarak optis

Jarak Datar

Target (m) BA BB BT HZEDHO VA O (m) (m) AX AY
12 17,2 152 162 426111  90,738889 20 19,9983369  -17,996 -8,722
Al4 1925 16,75 18 357,379 90,391667 25 24,9994159  -17,266 18,079
Al3 1,3 17,3 14,85 16,075 179,701  87,673611 24,5 24,4798072  -14,434 -19,772
13 158 148 153 343,435  93,393056 10 9,98247009 -8,406 -5,384
Al5 6,1 4 5,05 336,792 93,393056 21 20,9631872  -12,540 -16,799
Al4 1,36 17,1 15 16,05 156,586  88,108333 21 20,9885556 9,943 18,484
Al6 14 12,55 13275 330,635 89,477778 14,5 14,4993977  -10,067 -10,435
Al5 1,29 19,5 17 1825 141,619  89,316667 25 24,998222 6,131 -24,235
Al7 19,5 158 17,65 354 92,940278 37 36,9512912 31,093 -19,966
Al6 1,28 18,5 14,75 16,625 171,781  85,748611 37,5 37,3968146 31,610 -19,984
Al8 14,5 12,85 13,675 354,776  89,615278 16,5 16,499628 3,658 -16,089
Al7 1,385 15,8 14,2 15 183,122 90,058333 16 15,9999917 12,631 9,822
A19 28,25 25,6 26,925 334549  88,530556 26,5 26,4912853 26,479 0,821
Al8 1,31 14,75 12,15 13,45 152,682  88,529167 26 25,9914335 24,715  -8,045
14 9 8,1 8,55 333,711  92,861111 9 8,9887812 5,806 6,862
A20 6,65 395 53 331,025  91,884722 27 26,9853936  -24,716 -10,831
Al9 1,425 89 6,1 7,5 151,714 91,418056 28 27,9914247 22,227 17,015
15 16,6 15 15,8 304,476  88,476389 16 15,9943432 4,082 -15,465
A21 18,15 16,4 17275 304,476  88,476389 17,5 17,4938129 4,465 -16,914
A20 1,265 18,45 16,7 17,575 125,464  88,831944 17,5 17,4963636 3,473 17,148
16 9,05 8,6 8825 215808 90373611 4,5 4,49990433 3,600 -2,575




Titik

Tinggi Alat

Beda Tinggi (cm)

Jarak optis

Jarak Datar

Target (m) BA BB BT HZEH O VA O (m) (m) AX AY
A22 13,45 10,45 11,95 211,6 85,536111 30 29,9089976 -26,833 -13,211
A21 1,2 13,7 10,6 12,15 33,7222  94,581944 31 30,9009272 22913 -20,733
A23 17,15 13,25 15,2 221,546 87,275 39 38,9558998 38,877 -2,474
A22 18,25 14,25 16,25 43,7542  91,630556 40 39,9838033 -9,043 38,948

17 8,95 8,3 8,625 305,201 91,643056 6,5 6,49732753 -41,919 -2,547
A24 23,2 19 21,1 312,528 89,229167 42 41,9961991 31,773  -22,600
A23 1,27 18,9 15 16,95 127,853 88,741667 39 38,9905949
A25 16,65 13,25 14,95 293,724  89,706944 34 33,9995553 -33,996 -0,520
A24 1,19 19,65 16,25 17,95 114,218 88,944444 34 33,9942303 30,609 14,789

18 9,5 9,25 9,375 194,031 96,719444 2,5 2,48282749 -14,182 30,900

19 9,8 6,4 8,1 188,065 89,726389 34 33,9996123




Lampiran 5.2 Hasil Koreksi Hitungan Theodolite BM 2

KET/NO X Y
COORDINAT M2 615287 9760711
B1 615289 9760715
nmk  mmk TINGGT e e () MIRING,  JARAK
ALAT TARGET A(LmA)T Ba BB Br HZEDO VAO jipak D‘?{T}‘;‘R AX AY
OPTIS (m)
BM 2 106 102 104 23481806 939361 4 3,09056485 286652741 -2,776262
I 163 14 1515 323,05072 904611 23 220992552 11,5140117 -19.90963
B1 2 122 935 925 93 26528194 102457 1 0.97645838 0.96021848 0,1773455
3 147 134 1405 24800556 899403 13 129999929 233076066 -12.78935
B2 151 135 143 24800556 899403 16 150999913 2.8686285 -1574073
- B1 s IS1 135 143 62690275 884167 16 159938911 -2.2567832 15833871
4 ’ 158 14,1 1495 12536944 884167 17 169935093 -4,9286847 16,263069




Lampiran 5.3 Drone
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Fig. 1. Camera lo@tions and image overlap.
Number of images: 1,298 Camera stations: 1,298
Flyimg altitudie: 5541 m Tie poimits: 105,088
Ground resolution: 6.85 on/pix Projections: 356,532
Coverage area: O.098 km? Reprojection error: 1.13 pix

Gambar 5.1 Rute Terbang Drone
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Gambar 5.2 Hasil Gabungan 1298 Foto



Lampiran 5.5 Koordinat X dan Y

Drone

Theodolite

GPS

X

y

X

Y

X

y

615429

9760797

615443

9760555

615434

9760799

615471

9760545

615475

9760546

615475

9760546

615484

9760567

615484

9760567

615484

9760567

615505

9760568

615506

9760567

615506

9760568

615511

9760588

615513

9760586

615511

9760587

615522

9760590

615524

9760590

615523

9760590

615532

9760608

615533

9760608

615532

9760609

615517

9760631

615515

9760631

615515

9760631

615445

9760552

615479

9760654

615448

9760552

615486

9760684

615482

9760683

615481

9760684

615471

9760705

615473

9760705

615472

9760706

615486

9760660

615434

9760799

615487

9760660

615414

9760843

615411

9760843

615410

9760844

615366

9760804

615367

9760802

615367

9760802

615318

9760845

615318

9760840

615317

9760840

615288

9760787

615300

9760788

615299

9760788

615262

9760715

615264

9760712

615262

9760713

615285

9760699

615286

9760695

615285

9760695

615278

9760689

615277

9760685

615278

9760685

615321

9760665

615308

9760657

615305

9760655

615341

9760601

615337

9760607

615328

9760601




Lampiran 5.6 Perbandingan Koordinat GPS, Teodolite, dan Drone

X Drone - X XGPS-X YDrone-Y YGPS-Y

NO Theodolit Theodolit Theodolit Theodolit
1 -14 -9 242 244
2 -4 0 -1 0
3 0 0 0 0
4 -1 0 1 1
5 -2 -2 2 1
6 -2 -1 0 0
7 -1 -1 0 1
8 2 0 0 0
9 -34 -31 -102 -102

10 4 -1 1 1

11 -2 -1 0 1

12 52 53 -139 -139

13 3 -1 0 1

14 -1 0 2 0

15 0 -1 5 0

16 -12 -1 -1 0

17 -2 -2 3 1

18 -1 -1 4 0

19 1 1 4 0

20 13 -3 8 -2

21 4 -9 -6 -6

Jumlah 155 118 521 500




Lampiran 5.7 Standart Deviasi Drone dan Theodolite

Ker S XDrone-X SRR e Xy
Theodolit Theodolite
jumlah (>)) 155 521 530,085
Rata rata 7,380952381 24,80952381 25,242
Nilai Max 52 139 1,414
Nilai Min 0 0 2
Standart Deviasi 5,148
Lampiran 5.8 Standart Deviasi Theodolite dan GPS
Selisih X Selisih Y Deviasi X,Y
KET Theodolite - X GPS Theodolit-Y  Theodolite &
GPS X,Y GPS
jumlah () 118 500 574,424
Rata rata 5,619047619 23,80952381 27,354
Nilai Max 53 244 1,000
Nilai Min 0 0 12
Standart Deviasi 5,359




Lampiran 5.9 standart deviasi koordinat Theodolite, GPS, dan Drone

.. Deviasi X,Y Deviasi X,Y
NO D";(“‘;‘gr’fnz & Theodolite & Drone & X,Y
> X, Y GPS Theodolite
1 5,385 242 244,166
2 4,123 4,123 0
3 0,000 0 0
4 1,000 1,414 1
5 1 2,828 2,236
6 1 2,000 1
7 1,000 1,000 1,414
8 2,000 2,000 0,000
9 3 107,517 106,607
10 5 4,123 1,414
11 1 2 1
12 1 148 148,762
13 4 3 1
14 2 2,236 0,000
15 5 5,000 1
16 11 12 1
17 2,000 3,606 2
18 4 4,123 1,000
19 4 4,123 1
20 18,868 15,264 3,606
21 13 7,211 10,817
jumlah () 90,294 574,424 530,085
Rata rata 4,300 27,354 25,242

Standart Deviasi 2,125 5,359 5,148




