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SUMMARY
 
 

Mobile mapping methods have been researched and developed since the late 

1980s and have been the subject of many studies, especially in recent years. The use 

of 3D building modeling in photogrammetry with UAV, which is one of the mobile 

mapping methods, has recently become widespread. In photogrammetric applications, 

UAVs are often preferred because they provide cost and time savings, can be used in 

risky situations without endangering human life, and result products with high spatial 

accuracy can be obtained. Due to the development of technology, the need for data 

collection, analysis, processing, and visual presentation has emerged, and the concept 

of Level of Detail (LoD) has gained importance in line with this need. With CityGML 

LoD standards, the performance of visual presentations is increased, the geometrically 

complex structures of the objects are reduced, and the model can be viewed by the user 

in the computer environment at the desired level of detail. Within the scope of this 

study, it is aimed to determine the accuracy analysis of the 3D model produced at 

study area, and drawings were created at LoD 0-1-2-3 levels from 418 photographs 

taken using ground methods and UAVs. As a result of this study, it was concluded that 

the high-resolution building models produced with UAVs contain accuracy at the 

desired sensitivity in terms of positional and facade detail comparisons at LoD 0-1-2-

3 levels. 

 

 

 

 

 

 

 

 

 

 

Key Words: UAV, Level of Detail, LoD, 3D Modelling, Mobil Mapping, 

CityGML. 
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Tablo 3.1: 
 

 

 LoD0 LoD1 LoD2 LoD3 LoD4 

 peyzaj 
 

Kent, Kent 

Projeler 

Birimleri, 
Mimari 

Modeller 

Kent 
Simgesi 

Mimari 
Modeller 

Kent 
Simgesi 

 
  Orta  

En 
 

Mutlak 3B 
Nokta 

 
 

5 / 5m 2 / 2m 0.5 / 0.5m 
0.2 / 
0.2m 

 
En fazla 

 
detaylar olarak 

 
 

detaylar olarak 
nesneler 

 

detaylar 
olarak 

nesneler 

1m 

ve 

 

Bina 
 

  Evet 
detaylar 

nesne 
 

 
Evet  

 Nesnelerden 
nesne 

 

 
Evet  

Evet 
[Biliniyorsa] 

Evet Evet 

Kent 
 

 
Nesneler 

Prototip, 

Nesneler 
Nesne 

 
nesne 

 

Tek Bitki 

Nesnesi 
 

Nesneler 
Prototip, 6 

 

Prototip, 2 

 

Prototip, 

nesne 
 

    < LoD2 < LoD2 

 

 

3.2.  
CITYGML 
 

3.2.1.  

 

;  
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mesi, 

 

 

 

[Uyar, 2017]. 

 

CityGML 
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7: seviyeleri nerileri.

3.7

Ledoux ve Stoter

, 2016].
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Tablo 3.2: S  
 

LOD0 

 LOD0.0 LOD0.1f LOD0.2e,f LOD0.3e,f 
b 0,32 2,16 4,72 4,54 

 
17,94 85,82 71,62 71,62 

 
a a a a 

c a a a a 
d[kB] 16 98 156 158 

  LOD1.0 LOD1.1e,f LOD1.2e,f LOD1.3e,f 

LOD1 

b 1,92 12,64 13,44 13,44 

 
214,49 7,45 7,59 7,29 

 
a a a a 

c 784,4 23,36 23,43 22.94 
d[kB] 45 283 291 291 

  LOD2.0f LOD2.1f LOD2.2f LOD2.3 

LOD2 

b 13,7 14,5 19,3 26,18 

 5,74 5,8 6,04 3,72 

 
17,41 17,47 17,9 7,51 

c 21,45 21,48 24,02 1,77 
d[kB] 528 545 686 661 

  LOD3.0f LOD3.1 LOD3.2 LOD3.3 

LOD3 

b 26,22 302,58 317,5 596,3 

 
6,07 3,72 3,45 0 

 
17,95 5,77 5,41 0 

c 21,55 1,84 0,7 0 
d[kB] 808 4242 4554 11,775 

 

a  

b 

 

c   

d  

e 

modelleri bulutlar. 

f Bu 
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modellemesine sahip olan belediyeler 3 boyutlu modellerd

 

rinde bina ve bina 
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Her LoD, UML veri modelleri ve normatif uyumluluk 

 

 

 lde 

 

 

 

 

bir duvara pencere  

 

 

 

Son olarak, Fan ve Meng'in 
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4. UYGULAMA 

 

- ik 

-
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: 
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 907 gram 

 
 

 6000m 

 -100  400 

Navigasyon GPS- GLONASS 

 20M/1*CMOS 

Lens  

 
Video:100-6400/ -

3200[otomatik], 100-12800 [manuel] 

 5472x3648 

 4K Ultra HD: 3840x2160 

 

 

 
 

 
 1.5 mgon] 

 
Prizma: 

3,500 m / 2 mm + 2 ppm 

Uzun menzil : 10.000 m / 5 mm + 2 ppm 

 5,1 kg 

Klavye  

Ekran 

 VGA renkli dokunmatik 

 

 
 

 
/1,5  
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GNSS teknolojisi 
 

 

Sinyal izleme 

GPS [L1, L2, L2C], Glonass [L1, 
L2], 

BeiDou [B1, B2], Galileo [E1, E5b], 

SBAS [WAAS, EGNOS, MSAS, 
GAGAN] 

 
uyduya kadar] 

kinematik 

Tek temel Hz 8 mm + 1 ppm / V 15 
mm + 1 ppm 

mm + 0,5 ppm 

 

Statik [faz] Hz 3 mm + 0.1 ppm / V 
3.5 mm + 0.4 ppm 

 

Hz 3 mm + 0.5 ppm / V 5 mm + 0.5 
ppm 

 

4.7. 4.8.

4.3. 

ve Tablo 4.4.). 
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Tablo 4.4: . 
 

  X Y Z 

YKN1 423864,212 4547865,537 155,706 

YKN2 423873,982 4547874,185 155,75 

YKN3 423843,115 4547860,693 155,878 

YKN4 423835,622 4547884,737 155,812 

YKN5 423838,777 4547901,016 154,927 

YKN6 423857,096 4547899,196 155,775 

BKN1 423865,7 4547877,797 158,473 

BKN2 423848,917 4547888,563 158,683 

BKN3 423848,158 4547887,842 161,618 

BKN4 423853,435 4547892,059 162,251 

BKN5 423853,489 4547891,941 172,93 

BKN6 423860,118 4547887,687 162,794 

BKN7 423860,603 4547887,281 158,313 

BKN8 423865,208 4547880,029 157,855 

BKN9 423864,43 4547880,953 162,864 

BKN10 423862,441 4547884,094 162,791 

BKN11 423861,027 4547874,832 158,483 

BKN12 423855,707 4547872,121 158,503 

BKN13 423862,23 4547875,808 162,771 

BKN14 423855,539 4547886,327 172,838 

BKN15 423842,602 4547881,556 157,732 

BKN16 423842,543 4547881,755 162,502 

BKN17 423842,821 4547885,222 162,426 

BKN18 423846,795 4547887,187 158,642 
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: 

3: Bina



37

4: 

5



38

5:



39

6:

7.)



40

7:

direkt ol

4.8.)



41

8:

4.9. 

4.10.)



42

9:

10:



43

.

1:

2:

nokta b



44

4.13.)

3: 3 Boyutlu Dokulu Mesh.



45

4: Kalite raporu.



46

5:



47 

4.5 4.16.) 

 

 
 

KARESEL ORTALAMA HATA 

X[m] Y[m] Z[m] Mesafe[m] 

0,019 -0,019 0,012 0,029428 

0,01 -0,01 0,045 0,04717 

0 0 0,046 0,046 

0,04 0,029 0,02 0,053301 

-0,001 -0,016 0,029 0,033136 

0,224 0,128 -0,005 0,258041 

0,031 -0,01 0,054 0,063063 

0,021 0,014 0,064 0,068797 

0,01 0,014 0,044 0,047244 

-0,009 0,038 0,003 0,039166 

-0,005 0,019 0,007 0,020857 

0,004 0,044 -0,021 0,048918 

-0,012 0,02 0,002 0,023409 

-0,024 0,004 -0,02 0,031496 

-0,045 0,012 0 0,046573 

-0,022 0,005 0,013 0,026038 

0,002 -0,035 0,002 0,035114 

0,0766 -0,0044 -0,005 0,076889 

0,01394019 0,00860741 0,00694  
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6:

.



49

7:



50

8: LoD2 S

.
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Tablo 4.6: LoD2 Seviyesinde Karesel Ortalama Hata. 
 

 
 

LOD2 
Seviyesi 

Lod2 Seviyesi 
Fark [m] 

 176,0929 176,1902 -0,0973 

 168,6976 168,6391 0,0585 

 165,7482 165,5610 0,1872 

 166,0392 165,9662 0,0730 

  
Karesel Ortalama 

Hata [m] 
0,115393219 

 

4.20

4.21

4.22.) 
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19:
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20:

1:



54



55 

 



56 

 

 

2:  
 

ve 

 4.23.) 
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3:
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5.   
 

 

A 

sunulm . 

 

 

  

 

 Ortak bir  

 

 

 

 

 LoD 2 sev
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 Bina modellemesinde bina 
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