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ᶍ ᶇ∞ ᶄᵰ

ᵫ ᶊᵩᵣᶅᴲ ∙ ᶊ ᶊ ᵴᶫᵾᶹḻḝḱᶎƎ 50

∙ ᶱ ᵸᶪ ᶍ ᵫᴲ נּ ᶊ ᵮᶉᶪ ᶞᶆᵡᶪG ᴲ ᵫ

ᶍ ᶍ ᵫ ᵴᶫᶪ ᴲʋ ḻḝḱᶍ ᶊטּ ᵥ┐ ᶍ ᵫ ᵸנּ

ᶪᵾᶠᴲʋ ḻḝḱᶍ┐ ᶊ ᵸᶪ ᶉᶪ╗ ᶍ ᵫטּ ᶠᶨᶫᶅᵣᶪGɕ ᵾᴲ

ᶍּל ᴴ ᶍ ᶊ ᵸᶪ ᶆᶎᴲ ᴴ ᶊᵩᵣᶅᴲ ᵸᶪ

ᵴᶝᵵᶝᶉḁḎᴻ᷄ḣḳḈᴻᵫ ᶱ ᶌƎ ≥ ᶱ ᶪᵲᶇᵫ ᶆᵡᶪG ᶊ

זּ ᶎ ḁƎḎᴻ᷄ḣḳḈᴻᵫ ᶊᶮᵾᶩƎᵼᶍ ᶣ ᶊ ᶉ ᶱ

ᵶᶅᵣᶪᵾᶠƎ ḟḵḃḁᶍ ᶣᶹḻḝḱטּ ᶍ ᵫ ᵬᶉ ᶇᶉᶂᶅᵣ

ᶪᴳ

ᶝᵾ ᵲƎᶫᶝᶆᶍᶹḻḝḱ ᶎƎ ᵫ ᶆ ᵴᶫᶅᵣᵾᶩƎ ᶉ ᵫ ᵶ

ᶅᵣᶪ ᶍ᷆ᴻḁᶡ ᵴᶫƎ ᶹḻḝḱ ᶍḏḀḇḳּטᵫ ᶊ ᶲᶆᵲᶉᵪᶂᵾG

ᵼᵲᶆƎ Project  PLATEAU ᶆᶎᴲ זּ ᶍ3 D Ḫḏḳ ᶍᵾᶠᶍ

טּ ḪƎḏḳ ᴴ ᶍ ᴲ ḪḏḳᶽḲᶷᶊᵩᵰ 3ᶅ D Ḫḏḳ

ᶍ ᴲʋ ḻḝḱᶍ┐ ᶣ ᶆᶍ ≥ ᶱ ⱱᵸᶪḌᴻḳ

ᶱ ᵷᶅᴲ ᶍDX ᶱ ᶂᶅᵬᵾᶇᵲᶬᶆᵡᶪG

ᶆᶎᴲʋ ḻḝḱᶱ ᶩ ᵮ ᶗᶍ ꞌ Pɥroject  PLATEAU ᶍ ᶱ

ᶝᵧᶃᶃƎ ᵫ ᵸᶪ זּ ( זּ )ᶍ ᶱ ᵶƎ זּ

ᶍ3 D Ḫḏḳᶍ ᶣ ḪƎḏḳᶱ ᵸᶪᵾᶠᶍ᷿ḁḎḨ

◖ ᶍ ᵧ ᴲ ᵴᶫᶪ ᷿ᴻḻ ᶱ ᵸᶪᵲᶇᶱ ᶇᵶᶅᵣᶪGḏḀḇḳ

ᶍ ᶎ ᶆᵡᶩᴲ ᵫᴲ ᶊᵩᵣᶅᴲ זּ ᶍ3 D

Ḫḏḳᶗᶍ ᶱ ᶠᴲʋ ḻḝḱᶍḏḀḇḳḏᴻḇ ᴴ ᶍ╗ ᶇᶉᶫᶏ ᵣᶆᵡ

ᶪᴳ

᷿ᴻḻᶇᵶᶅᶎ∙ּזᶍ3 ᶱ ᴳ

1. זּ ᶍ Dḏᴻḇᶱ ᶊ ᵸᶪ

2. זּ ᶍ Dḏᴻḇᶱ ᵸᶪ

3. זּ ᶍ Dḏᴻḇᶱ ᶣ ᶇ ᵶƎ◖ ᴴ ᵸᶪ

ᶍ ᶇ ᶉ ᷿ᴻḻ

¸ ᶆᶎᴲ ᶊᵩᵣᶅ זּ ( זּ )ᶍ┐ ᶣᴲ

ᶍ ◖ ᴴ ᶱ ᶂᶅᵣᶪ ᶱ ᶉ ᶇᵸᶪG

¸ᶝᵾᴲ ᶍ ḏᴻḇᶣ ᶊᶡᶇᶄᵬƎוֹ ᶊ∙ּזᶍ ᷿ᴻḻᶱ

ᵶᶅƎ 3 D Ḫḏḳᶍ ᵧ ᶣ ᶉ ᶱ ᵶᶅᵣᶪG
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זּ 1.1 ᶱ ᶩ ᵮ ᶇ

∙ ᶊ ᶊ ᵴᶫᵾᶹḻḝḱᶍ נᵫƎּטּ ᶊ ᵸᶪ

ᶇ ᶝᶫᶅᵣᶪG ᵧᶏ ᶍ1 ᶊᶎᴲ ᶍ זּ╓ ᶊ ╣

ᵸᶪᶇ ᵧᶨᶫᶪ ᶡ ᵶᶅᵩᶩƎᶹḻḝḱᶍ ᶎטּ ᶍ ᶆᵡ

ᶩᴲ ᶉᶹḻḝḱᶍ┐ ᴴ ᶱ ᶠᶅᵣᵮ ᵫᵡᶪG

ᶉ┐ ᴴ ᶇᵶᶅƎ ᶹḻḝḱᶊ ᵫ ᵷᶅᵪᶨ ᶱ ᵥᴂ

ᵇχ ᶨᴲ ᵫ ᵷᶪ ᶊ ᶱ ᵥᴂ ᶊb ᵴᶫᶃᶃᵡᶪG ᶉᶹ

ḻḝḱᶍ┐ ᵫ ᶠᶨᶫᶪ ᶆƎ ᶉᶹḻḝḱᶱ ᵸᶪ ᶊᵩᵣᶅ

ᶎᴲ ᴴ ᶗᶍ ꞌᵫ ᶇᶉᶂᶅᵣᶪG

ֹ ᶹḻḝḱḩḻḎḒḻḁ ᵆ ∙ ᵸᶪ ᶍ ᵇ

ᶹḻḝḱᶍ ᶍטּ ᴴ

Hּז ᶍ ╓ᶆᶎᴲ ᶍᵥᶀᴲ ᶅᶍ ᶱ ᶆ ᵶᶅ

ᵣᶪ ᶎ67 ð( ) Ǝּז ᶱ ᵶᶅᵣᶪ ᶍᵥᶀƎ ᶅ

ᶍ ᶱ ᶆ ᵶᶅᵣᶪ ᶎ71ð( )ᶊᶇᶈᶝᶂᶅᵩ

ᶩᴲ Hּז ᶍḏḀḇḳּטᶎ ᶊ ᶲᶆᵣᶉᵣ ᶆᵡᶪG

ᵲᶍᶧᵥᶉ ᶱ ᶝᵧƎ זּ DX ᶆᶎᴲ זּ DXᶍ ᶊ ᵰᶅᴲ

ᶍ ᶣ ᶊᶃᵣᶅᴲוֹ ᶊḝᶾḵᴻᶷḋḟᵸᶪᵾᶠᶍKPI ᶱ ᵱ

ᶅᵣᶪᴳ ḢᴻḀᶊ ᵸᶇᵩᶩƎ Hּז ᶍ ᶱ ᶆ ᵸᶪ ᶱ

ᶝᶆᶊ100 %ᶇᵸᶪ ᶱ ᵶᶅᵩᶩƎᵲᶫᶨᶍḏḀḇḳḏᴻḇᶱ

ᵸᶪᵲᶇᶆƎ ᶉ3 D Ḫḏḳᶍ ᵫ ᵴᶫᶪᴳɕ ᵾᴲ Hּז ᶍ

ḟḱḋḐḝᶾᴻḨᶍ ᶱ ᶊ202 ᶊ ᶘ ᵸᶪᵲᶇ

ᶡ ᵶᶅᵩᶩƎ ᶊ ᵸᶪ ╗ ᶉ ᶊᶡᶇᶄᵮḏᴻḇ ᶣ ᶍ

ᶡ ᶆᵬᶪᵲᶇᵪᶨƎ ╓ᶆᶍ3 D Ḫḏḳᶍ ᶡ ᶊ ᶂᶅᵮ

ᶪᶇᵣᵧᶪG
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ᶝᵾᴲ ᶊ ᵶᶅƎ ᶍ ᶎᴲ ᶝᶆᶊ

ᶆ1,190 ᵶᶅᵩᶩƎ ᵼᶍᵥᶀƎ ᵫ ᵶᶅᵣᶪ ᶎ1,021 ᶆ

ᵡᶪᴳ ᶍ סּ ᶎᴲ ᶱḜᴻ᷄ᶊ ᶆᵡᶪᶡᶍ

ᶍᴲ ᶍ5 ∙ ᴲ ᶎ20 ᵫ ᵴᶫᶅᵣᶪᴳסּ ᶊᵩ

ᵣᶅᶎ 2Ǝ7 ᶆ ᵫ ᵴᶫᶅᵩᶩƎסּ ᶊᵩᵰᶪ זּ ᶍ D Ḫ

ḏḳᶍ ᵫ ᶆᵬᶪᴳ

ֹ

ֹ ᶇᶩᶝᶇᶠ Ǝּז DX ᴲ 6

זּ DX ᶊ ᵰᵾKPI

ӡ ă1ᶍᵥᶀᴲḩḻḎḒḻḁᶊ ᵸᶪ זּ DX ᶍ ă2

ᴴ 34 ð ąְ 100 ð

Ӣּז ᶱ ᵶᶅᵣᶪ ᶍᵥᶀᴲḩḻḎḒḻḁᶊ ᵸᶪ זּ DX ᶍ ă2

ᴴ 21ð ąְ 100 ð

ӣ ᶍᵥᶀᴲ ᶅᶍ ᶱ ᶆ ᵶᶅᵣᶪ
ᴴ 67 ð ąְ 100 ðăׅ

Ӥּז ᶱ ᵶᶅᵣᶪ ᶍᵥᶀᴲ ᶅᶍ ᶱ ᶆ ᵶᶅᵣᶪ
ᴴ 71ð ąְ 100 ðă3

ă ᶇᶎᴲ ᶒ ᶇᵶ ⌐ ᶎ ᶝᶉᵣG

ă ḩḻḎḒḻḁ( זּ ᶍ┐ )ᶊ ᵸᶪ זּ DX ᶍ ᶇᶎ DƎX ᵫ ᶉḌᴻḳᶇᵶᶅ
ᵴᶫᶅᵣᶪ ᶇᵸᶪG ᵾᵿᵶƎ DX ᶊᶧᶩ ᵾ ᶱ ᵶƎ ᶉḩḻḎḒḻḁ ᶱ ∏ᵸᶪᶉᶈᶍ
ᶡ ᶝᶫᶪG

ă ┐ ᵫ ᶝᶫᶪᵲᶇᶣƎ GIS( ᷿ḁḎḨ)ᶊᶧᶪᶡᶍᵫ ᶝᵶᵣᵫƎᵲᶫᶨᶍ ꞌᵫ ᶉ ᶎƎ
סּ ᶉ ᶉḝᶶᶹḳ ᶆ ᵴᶫᵾᶡᶍᶱטּ ᶟG

ᶍ
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1.2 ᶍ

ᶊᵩᵰᶪ ᶉ ᶇᵶᶅᶎƎ ᵫ ᵶᶅᵣ Pᶅroject  PLATEAU ᴲ

ᵫ ᵶᶅᵣᶪḏḀḇḳḱᶹḝḱᶹḻ ᶊ ᵸᶪ ᵫ

ᵱᶨᶫᶪᴳ

Project  PLATEAU ᶆᶎᴲ זּ ᶍ3 D Ḫḏḳ ᶍᵾᶠᶍ

טּ ḪƎḏḳ ᴴ ᶍ ᴲ ḪḏḳᶽḲᶷᶊᵩᵰ 3ᶅ D Ḫḏḳᶍ

ᴲʋ ḻḝḱᶍ┐ ᶣ ᶆᶍ ≥ ᶱ ⱱᵸᶪḌᴻḳ

ᶱ ᶂᶅᵣᶪG ᵲᶫᶨᶍ ᶍ ᶆƎ 2023 2H024 ᶊḪḏḳ ᶆᶍ

ᶱ ᶂᶅᵩᶩƎ ᶊזּ∙ ᴴ ᶍוֹ ᶱ ᵸᶪᴳ

(2) ᶍ ᴴḪḏḳ ᶍ

ᴴ ᶍ ᴴ ᶽḲᶷ
( ᴴ ꞉ )

♯ ᶽḲᶷ
( ᴴ )

1.21 1.09

Ḧḋḟ
( ᶽḲᶷ
ᶎ )

( ) ᶍ ᶍ

ᶱ ᵥ ᶉᶈᶊᶎƎ ᶇ ᶹḻḝḱזּ ᵫᵼᶫᵽᶫ ᶊ

ᵶᶉᵫᶨ ᵶƎ זּ ᶍ ᶉᶈᶱ ᵶᶉᵫᶨ ᶱ

ᵣᴲ ᶠᶅᵣᵮ ᵫᵡᶪG ᵲᶫᶝᶆᶎ ᶍᶣᶩ ᵶᶣ ᶍ ᶩ ᵫ

ᵶᴲ ḁḎᴻ᷄ḣḳḈᴻᶊᶇᶂᶅ ᵬᶉ ᶇᶉᶂᶅᵣᵾGᵼᵲᶆƎ ᶆᶎᴲ ᵮ

ᶍ ᶹḻḝḱזּ ᶍ ᶍᶡᶇƎ זּ ᶊ ᵸᶪ ᶱ ᵶƎ ᵲᶫᶱ

3 D Ḫḏḳ( זּ Ḫḏḳ)ᶍ ᶊ ᶂᶅḏᴻḇּטᵸᶪ ᶱ ᵸ

ᶪᵲᶇᶆƎ זּ ᶱ3 GISḏᴻḇᶇᵶᶅ ᵶᵾGᵴᶨᶊᴲ ᵴטּ

ᶫᵾḏᴻḇᶱ ᵶƎ ᶊᶧᶪ☼ BɥIM Ḫḏḳᶇᶍ ᵫּס ᶉ᷿ḁ

ḎḨᶱ ᵸᶪᵲᶇᶆƎ ᶣ ┐ᶹḻḝḱᶍזּ ᶍ ᶱטּ ᵶᵾG



(3)2023 ᶊ ᶱ ᶂᵾּי

ḝḵᴻ
ḝḵ (ᴻ 2 D ᶆᶍ )

זּ
20
( 2.5 )

¸ ᶍ 1 ᵾ 0ɭ.5 ᶇ
( 0.5 / 5 Þ2.5 )
ă ֹ ᴲּז ᴲ ᴲ᷁ḁᴲ

זּ ᴴ 32
( 4.0 )

¸ ᶍ ᵺ ᴴ
¸ ᶍ│ᶉᶪ ᶍ ᶞ ᶩᴲ∞ ᶮᵺᶍ

( זּ ᶌ )
28
( 3.5 )

¸ 1 ᵾ 0ɭ.5 ᶇ Þ2.5
¸ 1 ᵪᶨ ᶱ ᵰᵾᵲᶇᶱ ᵶᴲ Ú

Þ1.0

זּ
ᴴ

8
( 1.0 )

¸ זּ ᶱ
¸ ᶍᶞᴳ ᴴ ᶍ ᶎ ᶝᶉᵣ
¸ זּ ᶍ ᶊ

זּ ᶇᶍ
ᵣᶍ

2

¸ זּ ᶍ☼ ∫ᶊᵪᵪᶪ זּ ᶍ
ᴲ ᶍ

¸ ᴴ ᶆ☼ ∫ᶍ Ú ᶍ ᶞ
ᶩ

3

¸ ᵣ ᶍ ᴲוֹ זּ ᶇᶍ ᶱ ᶪ
ᵾᶠᶊ זּ ∞ ᶱḁḱᶹḑᵸᶪ ᶱ ᵶ
ᵾᵲᶇᶱ

¸ 2D ( ᴴ )ᶆ

זּ ḏᴻḇ 3ɵ D Ḫḏḳᶆ Hּס ᵸᶪᵲᶇᶆƎטּ ᶊᵩᵰᶪ

᷈ḁḐ ᴴ ᴴ ᶍ ᵫ ᶆᵬᶪᴳɕ ᵾ 3Ǝ Dᶆᶍּס טּ

ᶊᶧᶪ ᶊᶧᶩƎ ᶍ ᶣ ᴴ ≥ ᶱ

ᵸᶪᵲᶇᵫᶆᵬᶪG זּ ᶎ ᶍ ḝḵᴻᶱᶝᶇᶠᵾᶡᶍᶆᵡᶩƎ ᶱᶿḴḻ

Ḁᶆ ᵶᵾG

(4) 2023 ᶊ ᵴᶫᵾ᷿ḁḎḨ ᶒ ᶍ

ᶀ ᵣ᷿ḁḎḨ
ă ᵶᶅᵣᶪ זּ ᶇ ᶍ ᶍ

ᶱ ᶆᵬᶪ

ᵪᶨ ᵾ
ᶍ BIM ᶇ זּ ᶱ ᶌ ᶮᵺ

זּ ᵪᶨ ᵾ
BIM ḏᴻḇᶇ זּ Ḫḏḳᶱ ᶌ ᶮᵺ

ᶍ

9
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(5) 2023 ᶍ וֹ ᵴᶫᵾ ( )

ḝḵᴻ
ḝḵ (ᴻ 2 D ᶆᶍ ) ᷿ḁḎḨḝḵ (ᴻ 3 Dᶆᶍ )

זּ
20
( 2.5 )

¸ ᶍ 1
ᵾ 0ɭ.5 ᶇ

( 0.5 / 5 Þ
2.5 )
ă ֹ ᴲ
זּ ᴲ ᴲ
᷁ḁᴲ

0.5

¸ ᷿ḁḎḨ ᵱ
¸ ᴴ
¸ 3D ḪḏḳⱣ
¸ Ḉᶻḻḵᴻḑ

זּ ᴴ 32
( 4.0 )

¸ ᶍ ᵺ
ᴴ

¸ ᶍ│ᶉᶪ
ᶍ ᶞ ᶩᴲ
∞ ᶮᵺᶍ

1.5
¸ Ḉᶻḻḵᴻḑᵶᵾḏᴻḇᶱ

BIM ᶷḟḲ᷆ᴻ᷿ḯḻᶗᶍᶹḻ
ḥᴻḐᴲ

( זּ ᶌ )
28
( 3.5 )

¸ 1 ᵾ 0ɭ.5
ᶇ Þ2.5

¸ 1 ᵪᶨ ᶱ
ᵰᵾᵲᶇᶱ ᵶᴲ

Ú Þ1.0

1
¸ ᶊḩᴻḳᶆ
¸ ∫ᶍ זּ ᶱ

זּ
ᴴ

8
( 1.0 )

¸ זּ ᶱ
¸ ᶍᶞ

( ᴴ ᶍ ᶎ
ᶝᶉ )r

¸ זּ ᶍ ᶊ

16
( 2.0 )

¸ זּ ᶱ
¸ BIM ḅḝḐᶆᶍ ᶍᶞ

( ᴴ ᶎ ᶝᶉ )r
¸ זּ ᵫᶹḻḥᴻḐᵴᶫᵾ

ᶊ

זּ ᶇᶍ
ᵣᶍ

2

¸ זּ ᶍ☼
∫ᶊᵪᵪᶪ זּ
ᶍ ᴲ

ᶍ
¸ ᴴ ᶆ☼

∫ᶍ
Ú ᶍ ᶞ ᶩ

1
¸ BIM ḅḝḐ ᶆᴲ זּ
ᶍ☼ ∫ᶊᵪᵪᶪ זּ
ᶍ ᴲ ᶍ

3

¸ ᵣ ᶍ
ᴲוֹ זּ ᶇᶍ
ᶱ ᶪᵾᶠᶊ זּ
∞ ᶱḁḱᶹḑᵸᶪ
ᶱ ᵶᵾᵲ

ᶇᶱ
¸ 2D ( ᴴ

)ᶆ

1

¸ ᵣ ᶍ ᴲוֹ זּ
ᶇᶍ ᶱ ᶪᵾᶠᶊ זּ
∞ ᶱḁḱᶹḑᵸᶪ ᶱ
ᵶᵾᵲᶇᶱ

¸ BIM ḅḝḐᶆ3D Ḫḏḳᶱ

93 ( 11. ) 21 ( 2. )

וֹ Ā 78%
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(7) ᶍ ᴴḪḏḳ ᶍ

꞉
ᶽḲᶷ

₲ שׁ

0.37 0.61 0.87

Ḧḋḟ
(
ᶽḲᶷ
ᶎ

)

(8) ᶍ ᴴḪḏḳ ᶍḇᴻ᷇ḋḐ

לּ KHPI

ᶱ
ᵶᵾ ᶍ

ᶍ ᷿ḁḎḨᶊᶧᶪ ḝḵᴻᶍ (min)
ḝḵᴻᶊᶧᶪ (min) à1

ᵶᵾ3D Ḫḏḳ
( זּ Ḫḏḳ)ᶍ
∞

ᶉ∞ ᶇḏᴻḇ ᶍ∞ ᶍ ᵫ
Ḵḡḳ500

ᶍ
טּ

ᶍ
᷿ḁḎḨᶊᶧᶪ ḝḵᴻᶍ (min)

ḝḵᴻᶊᶧᶪ (min) à1

(6) 4 ᶍ ᶍ

זּ Ḫḏḳᶍ ᶉḏᴻḇ ᶎ ᵴᶫᶅᵩᶨᵹƎᶹḻḝḱ ᶍ

┐ ᶍᵾᶠᶍ ᶍוֹ ᶎḩḻḎḒḻḁ ᵳᶇᶊ│ᶉᶂᶅᵣ

ᶪ ᵼGᵲᶆƎ ᶆᶎᴲʋ ḻḝḱᶍ┐ ᶱ ⱱᵸᶪ᷿ḁḎḨᶱ ᵸᶪᵲᶇᶆƎ

ᵴᶝᵵᶝᶉ ᵫ ᶮᶂᶅᵣᶪ ᶣᶹḻḝḱᶍ┐ ᶊ ᵶᶅƎᵼᶍ

ᶇᶉᶪᶹḻḝḱ(ᵲᵲᶆᶎ זּ Ḫḏḳ)ᶱ ᶊ ᵸᶪᵾᶠᶍ ᶉ

ḏᴻḇ ᶱ ᵶᵾG ᶝᵾᴲ ᶍוֹ ᶉ ᶣḏᴻḇ

ᶱ ᵶƎ 3 D Ḫḏḳᶱ ᵶᵾ ᶉ ᶍ ᶱ ᶂᵾG
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ᶊ ᶱ ᶂᶅᵣᶪ ᶊ
ᶱ ᵪᶨ ☼ᵶᴲDּטᶱᵶᶅᵣᶪ

ᶍ ᵫטּ ᵧᶪᶧᵥᶊ
ᶍוֹ ᶱᵸᶪᵲᶇᵫᶆᵬᶪ

(9) ᶊ ᵴᶫᵾ᷿ḁḎḨᶹḩᴻḀᴴ ᶍ

ḷᴻ᷿᷄ḯḋḟᶊᶅ
3D ᵶᵾטּ ᶱ ᵶᶅᵣᶪ

ḷᴻ᷿᷄ḯḋḟᶊᶅ
Ḍᴻḳᶍ ᶱ ᵶᵾ

᷿ḁḎḨᶆᶎƎ ᶊ ᵶᵾ ᶍḏᴻḇᵫ ᵶᵮ ᵴᶫᶅᵣᶪᵪᶱ ᵸᶪ

ᵲᶇᵫ ᶠᶨᶫᶅᵣᵾG
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(10) ᶍ וֹ ᴴḏᴻḇטּ ᶍ

לּ ᴴ
KPI

וֹ וֹ

ᶱ
ᵶᵾ

ᶍ

ᶍ

᷿ḁḎḨᶊᶧᶪ
ḝḵᴻᶍ

(min)
ḝḵᴻᶊᶧ

ᶪ (min) à1

Å62% ᶍ

Å ᶱ 62%
ᶆᵬᴲ ∙ ᶍ
ᶆ ᵬᶉ ᵫוֹ
ᵴᶫᵾ

Å ᶍ ᶇḏᴻḇ
ᶆ ᶉ ᶱטּ
ᵶᵾᴳ

ᵶᵾ3D
Ḫḏḳ

( זּ
Ḫḏḳ)
ᶍ∞

ᶉ∞ ᶇḏᴻḇ
ᶍ∞ ᶍ ᵫ
Ḵḡḳ500

Å Ḵḡḳ
500 ᶍ

(
25cm ∙ )ᶱ

Å זּ 3 Ḍᴻḳ
ᶎ ∞ 1mm∙ ᶆ
ᵶᴲḦḻḣᴻḳ∞

ᶱ ᶇᵶᵾ ᶊᶧᶩ
Ḵḡḳ500 ᶍ∞
ᶱ ᵶᵾᴳ

ᶍ
טּ ᶍ

᷿ḁḎḨᶊᶧᶪ
ḝḵᴻᶍ

(min)
ḝḵᴻᶊᶧ

ᶪ (min) à1

Å ֹשׁ
24% ᶍ

Å ֹ
56% ᶍ

Å ᴴ DX ⱱḌᴻ
ḳᶍ ᶊᶧᶩᴲ᷈Ḁᶼḕ
Ḵᴻ᷿ḯḻ( ᶍᶞ)ᶍ

ᶆ 25% ᴲ
ḇᴻḤ ᶍ
ᶆ 56% ᶍ ᵫ
ᶝᶫᶪᵲᶇᶱ ᵶᵾᴳ
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1.2.2 ֹḏḀḇḳḱᶹḝḱᶹḻ

ᵫ ᵶᶅᵣᶪ ᶆᶎƎ ᶊḏᴻḇᶍḦḕḀḩḻḐ ᶒ◖ ᶊᶃ

ᵣᶅ ᶱ ᵣᶃᶃᴲ ᶊ ᵸᶪᶷḟḲ᷆ᴻ᷿ḯḻᶣ

ᶷḟḲ᷆ᴻ᷿ḯḻ ᶍ ᴴ ᶱ ᶂᶅᵣᶪG

ḏḀḇḳḱᶹḝḱᶹḻ ᶍ

ᶍ ᶆ ᵴᶫᵾ᷿ḁḎḨᶇƎᵲᶫᶨᶍ ᶎּז ᶍᶧᵥᶊᶉᶂᶅᵩᶩƎ

ᶎḃ᷂ḭḲḎᶸוֹ ᶍ ᵫᵡᶪᶡᶍ∙ ᶎOSSᶇᵶᶅ ᵴᶫᶅᵣᶪG

ᵊ OֹDS - IS - IMDX  ṽ GitHub ᵋ

OSSᶍ

ᶹḻḝḱ ᶹḻḝḱ ∙

( )
ă ᶍ ḓᴻḂᶎḚᶷḲḻ᷅ᶱ
ᵷᶅ

Ḯᴻḁ᷆ᴻḁ

ᶹḻḝḱ

ḟḱḋḐḝᶾᴻḨ

ᶷḟḲ᷆ᴻ᷿ḯḻ

Ḯᴻḁ᷆ᴻḁ

᷁ḁ

ăזּ ᶍ ḓᴻḂᶎ
ḚᶷḲḻ᷅ᶱ ᵷᶅ

ᶷḟḲ᷆ᴻ᷿ḯḻ Ḧ᷿ḻ᷁ᶹḈḻḁᶷḟḲ᷆ᴻ᷿ḯḻ ᶷḟḲ᷆ᴻ᷿ḯḻ

ᶹḻḝḱ DX᷿ḁḎḨ / ḏᴻḇ ᷿ḁḎḨ
ᶷ᷄ḃḁ ᴴḏᴻḇ / ᴴᶷ᷄ḃḁḵ᷅

ᶹḻḝḱ DX
᷿ḁḎḨᶍ

ḏᴻḇ ⱱ
ID 3HD ᴴ∞ḏᴻḇ Ḍᴻḳᶍ

ᶹḻḝḱזּ ᶍ
ᶉḏᴻḇ

ᶚᵪᶍ
ḏᴻḇ
ḁḢᴻḁ

᷁ḁ זּ

ă ᶉᶈᶍ
ᶊ ᵩ ᵰ ᶪ

ᶚᵪᶍ᷿ḁḎḨ
ᶇᶍ ᴴ
ᶊᶃᵣᶅᶎ
ᶱ

ᵲᶫᶝᶆ ᵫ ᶹḻḝḱ ᶊ
ᵶᶅ ᶊ ᶍ ᶱ ᵶᶅᵣᵾᶡᶍᶱƎ

Web ᶱ ᵶᶅ ᶍᶹḻḝḱ ᶊ ᵶ
ᶅ╗ ᵸᶪᵲᶇᶊᶧᶩƎ ᶊ ᶮᶪ
ᶱ50 %

ᴲ ᴲ᷁
ḁᴲ ᶉᶈ
ᶍᶹḻḝḱ
ᶊ ᵸᶪ

ᶱ

ᵲᶫᶝᶆ ᵫ ᶩᶆ ᵶᶅᵣᵾ
ᶱᴲ ᶍḦ᷿ḻ᷁ᶹḈḻḁ ᶍ ᶍ
∞ ᶱ ᵶᶉᵫᶨ ᶱ ᵲvᶇᶊᶧᶩƎ
ᶱ30 %

ᶱ
ᵸᶪᵲᶇᶆƎטּ

ᶍ
ᶍ

ᶱ ᵴᵺᶪ

ᶊᴲ ᶹḻḝḱ ᶍ ᶱ
ᴴ ᵸᶪᵲᶇᶊᶧᶩƎ ᶊᵩᵰᶪꞌ
ᶍ טּ ᶍּס ᶊᶃᵣᶅ

ᶆ ᴲ
ꞌ

ᶹḻḝḱ

ᶹḻḝḱ DX᷿ḁḎḨ ᷈ḕ᷄ḇ ᶹḻḝḱ DX᷿ḁḎḨ ᷈ḕ᷄ḇ ᶹḻḝḱ DX᷿ḁḎḨ ᷈ḕ᷄ḇ

ֹᵆ DXᶍᵾᶠᶍḏḀḇḳᶹḻḝḱ ᵇᶱ ᶊ

ֹᵆ DXᶍᵾᶠᶍḏḀḇḳᶹḻḝḱ ᵇᶱ ᶊ

ᶷḟḲ᷆ᴻ᷿ḯḻ Ḧ᷿ḻ᷁ᶹḈḻḁᶷḟḲ᷆ᴻ᷿ḯḻ
ᶷḟḲ᷆ᴻ᷿ḯḻ

ḏᴻḇ
᷿ḁḎḨ

Ḯᴻḁ᷆ᴻḁ
ᶷḟḲ᷆ᴻ᷿ḯḻ

IF

ᶹḻḝḱ

ḏᴻḇ
IF

API
API

ḝᶶᶹḳ API
ḝᶶᶹḳ
ḁḐḴᴻḀ

ᶹḡḻḐ API

ᶹḻḝḱ

ID

ḏᴻḇ (ᶹḻḝḱ )

ḏᴻḇ / IF(web)

IF ID

ᶷ᷿ḭᶷḱḻḁḴḡḳ
IF

IF

ID IF

Dḛḭᴻᶷ

ḏᴻḇ
ᶷḋḟḵᴻḑIF

ḏᴻḇ
Ḍᴻḳ

ḏᴻḇ

ḝᶶᶹḳ
ḁḐḴᴻḀ

API ᷿ḁḎḨ
/ ᷅ḳᴻḟ

API ᶷ᷄ḃḁ

DB

ᶹḻḏḋ᷄ḁ
( ID)

IDḏᴻḇ ᶩ ᶞ

ḏᴻḇ Ḍᴻḳ

ḏᴻḇ Ú ID

ḏᴻḇ ᷿ḁḎḨ

https://github.com/ODS-IS-IMDX
https://github.com/ODS-IS-IMDX
https://github.com/ODS-IS-IMDX
https://github.com/ODS-IS-IMDX
https://github.com/ODS-IS-IMDX
https://github.com/ODS-IS-IMDX
https://github.com/ODS-IS-IMDX
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ᵴᶫᵾḌᴻḳᶍ ᶊᶎƎ GISḏᴻḇᶍ ᶉᶈᶱ ⌐ᶊ ᵥᵲᶇᵫᶆᵬᶪḟḵ

Ḉ᷄ḐᶡᵡᶪG ᵧᶏ GƎISᶍḏᴻḇᶱ ᵶᶅᵣᶪ ᶆᵡᶫᶏƎᶹḻḝḱ ᶍ

ḏᴻḇᶱ╗ᶃ∞ ᶮᵺᵸᶪᵲᶇᶊᶧᶂᶅƎᶚᵪᶍḏᴻḇᶊᶃᵣᶅᶡ ᶊ∞

ᶆᵬᶪᶧᵥᶊᶉ (ᶅּז ᶍ ᶱ∞ ᶮᵺᵸᶫᶏᴲ ḏᴻḇᶱ ᶇᵶᶅ

Ḧḻḣᴻḳ ᶍ ᶊᶃᵣᶅᶡ ᵶᶅ∞ ᶮᵺᵸᶪᵲᶇᵫᶆᵬ)ᶅᴳ

( ᶩ
∙ )

( )ɭ

Ḧḻḣᴻḳ

∞ ă׃

( ᴲ ᴴḦḻḣᴻḳ)
ᶹḻḝḱ

GCPḏᴻḇ

GCP
ḏᴻḇ ăׄ

∞ Ḍᴻḳ

ᶹḻḝḱ ᶍ ᶉ∞ ᶊ ᶮᵺᵾ∞

∞ ᶹḻḝḱ (Shape )

ă∞ ᶹḻḝḱ (Shape )
ᶍ∞ ᶇ ᵶᵮ│ᶉᶪ∞ ᶍ ⅛

ᵣᶊᶃᵣᶅᶎ

ֹᵆ DXᶍᵾᶠᶍḏḀḇḳᶹḻḝḱ ᵇᶱ ᶊ

( ᶩ
∙ )

( )ɭ

Ḧḻḣᴻḳ

GIS

ă׃∞ ᶇᵶᶅᶎᴲ Ḵḡḳ500 ᶍ∞ ᵫ ᵴᶫᶅᵣᶪᴲ ᴴḦḻḣᴻḳᶍ∞ ᶱ ᵸᶪᴳ
ᶊᶎ ᶉᶈᵫ ᵧᶨᶫᶪᴳ

ăׄ GCP(Ground Control Point) ḏᴻḇ ᶎᴲᶹḻḝḱ ᶍḦḻḣᴻḳᶇᴲ∞ ᶍḦḻḣᴻḳᶆ ╗ᶇ
ᵸᶪḦḻḣᴻḳᶱ ᶄᵰᵾḏᴻḇᶱ ᵸᶪᴳḦḻḣᴻḳᶍ ᵫ ᵴᵮ∞ ᶊḦḻḣᴻḳᵫ ᵴᶫᶅᵣᶉᵣ
ᶎᴲᶹḻḝḱ ᶆ ᵶᶅᵣᶪ ᶍ ᶆ ᵸᶪᵲᶇᶡּס ᴳGCPᶎ ᶍᶹḻḝḱ ᶍ∞
ᶊᶡᶧᶪᵫᴲ╗ ᶍ ᵳᶇᶊ ᵪ ᵸᶪᴳ
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ᶆᶎᴲ ᶷḟḲ᷆ᴻ᷿ḯḻᶍ ᶊᶧᶩᴲ ᶍ ᶱ ᶊ

ᶆᵬᶪᵲᶇᶱ ᵶᵾᴳ ᶎּז ᶍᶇᵩᶩᶆᵡᶪᴳᶝᵾᴲ ᶍ ᶡ

ᶊזּ∙ ᶆᵬᶪᵲᶇᵫ ᶨᵪᶊᶉᶂᵾᴳᵲᶫᶨᶍ ᵪᶨᴲוֹ זּ ᶊ ᵸᶪ

3D ḏᴻḇ ᶗᶍ ᵫ ᶝᶫᶪᴳ

42

37

9

16

3

2

6

6

3

3

ֹᵆ DXᶍᵾᶠᶍḏḀḇḳᶹḻḝḱ ᵇᶱ ᶊ

ֹ ᵫ
ᶉᵮᶉᶪ

ֹ ᵫ
ᶉᵮᶉᶪ

ֹ ᶱ
ᶆᵬᶪטּ

Web טּ טּ

5

Ể

ễ

0

1

1

3

5

1

1

5

Ể

ễ

Ể

1

1

ể

5

1

1

12

(

Ā
48
ð)

10

(

Ā
57
ð)

(

Ā
92
ð)

┌ ┌ ┌

∫ ∫ ∫

(

Ā
92
ð)
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2.1.   ᵫ ᵸᶪ ( ᶍ 2ֹD ḏᴻḇ)
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2.1  ᶍ ᶊ ᶉḏᴻḇ

2.1.   ᶇᵸᶪ זּ ᶍ

3 D Ḫḏḳ ᶆᶎᴲ זּ ᶊ ᵸᶪ ᵫ∙ּזᶍᶧᵥᶊ ᵴ

ᶫᶅᵩᶩƎ ᶆᶎ ᵲƎᶍᵥᶀ ᶍ ᶃᶍ ᶱ ᶇᵶᶅ ᵸᶪG

זּ ᶍ

Ḧḻḣᴻḳ

זּ אל ᶍ

U (Ḑḱḝ)

᷁ḁ ḗḻḑḣᴻḳ

᷆ᴻḞḳ ᷆ᴻḞḳ

ᶊᵩᵣᶅᶎ ∙Ǝּזᶊ ᵸᶪ GIS( 2 DᶍGISḏᴻḇ)ᶣ ᴴ

ᶱ ᵶᶅᵩᶩƎ ᵲᶫᶨᶍ ᶱ ᵶᶅ D Ḫḏḳᶱ ᵸᶪG ᶉᵩᴲ ᶆᶎᴲ

ᶍ ḏᴻḇᶱ ᶊƎ ᶱGISḏᴻḇᶆ ᵶᶅᵣᶪ᷆ᴻḁᶱ

ᵶᶅ ᵸ (ᶅ ᶍḪḏḳ ᴴ ᶎ ḢᴻḀ∙ ᶱ )ᴳ

ᶍ GIS ᶊ ᵴᶫᶅᵣᶪḏᴻḇ( )

ḏᴻḇ Ḧḻḣᴻḳ

ᶍGISḏᴻḇ Ḧḻḣᴻḳᶍ∞ ḏᴻḇ

ᶍ

/

᷂ (ᴻID)( ᶍ╗ )

( ᶍ╗ ) ( ᶍ╗ )

( ᶍ╗ ) ḩᴻḇᴻ ( ᶍ╗ )

( ᶍ╗ ) ( ᶍ╗ )

ID/ זּ ( ᶍ╗ ) ( ᶍ╗ )

זּ/ ( ᶍ╗ ) ḩᴻḇᴻ ( ᶍ╗ )

( ᶍ╗ ) אל ᶍ ID ( ᶍ╗ )

( ᶍ╗ ) אל ᶍ ( ᶍ╗ )

/ ᶩ ᶍ ( ᶍ╗ )

ᶍ Ⱬ ( ᶍ╗ ) ᶍ ( ᶍ╗ )

ᶍ ( ᶍ╗ ) זּ/

ᶍ Ꞌ᷿ḁḎḨHGISḏᴻḇᶹḩᴻḀ



ᶒּז ᶆ ᶉ ᶎ∙ּזᶍᶇᵩᶩᶆᵡᶩƎḏᴻḇᶍ ⅛ᵣᶣᵸᵴᶉ

ᶈᶍ ᵪᶨᴲ ᷁ᶹḑḱᶹḻᶆᶎLOD ᶝᶆᶍḪḏḳᶱ ᶇᵸᶪG

2.1.   ᶒּז ᶍ
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LOD
ᶍ ᶊ ᶉ

LOD0
Multi 
Curve

Å

Å זּ
Å ᵴᶫᵾ

ᶧᶩᶡ
ᵴᵣ

Å ᶍ ᶱ ᵸᶪ
Å ᵴᶎ0ᶇᵸᶪ

»

Å ᶍGISḏᴻḇ
( ḢᴻḀᶍ᷿ḁḎ
ḨᶹḩᴻḀ )

Å ḏᴻḇ
( ḢᴻḀᶍ ᶹ
ḩᴻḀ )

LOD
Multi 
Surface

Å

Å זּ
Å ᵴᶫᵾ

ᶧᶩᶡ
ᵬᵣ

Å ᶍ ꜗᶱ ᵸᶪ
Å ᵴᶎ0ᶇᵸᶪ

»
Å /
Å

LOD1 Solid
Å

Å זּ

Å ᶍ ᵪᶨᶍ ☼
ᶍ ᶱ ᵸᶪ

Å ᶱ ᵪᶨ╗ ᶍ
ᵴᶆּז ᵬᶊfiᵶ ᵶᵾ
ᶱ ᵸᶪ

Å ╗ ᶍ ᵴᶎᴲ ᵪ
ᶨ ᶍּז ᶝᶆᶇᵸᶪᴳ

Å

LOD2 Solid
Å

Å זּ

Å ᶍ ᵪᶨᶍ ☼
ᶍ ᶱ ᵶᴲ ᵫ
ᵴᶫᵾ ᵴᵪᶨ╗ ᶍ
ᵴᶆּז ᵬᶊfi ᵶᵾ
ᶱ ᵸᶪ

Å ᵫ ᵴᶫᵾ ᵴᶎᴲ
ᶍ ᶩ ᶇᵸᶪᴳ

Å ╗ ᶍ ᵴᶎᴲ ᶍ
ᶇᵸᶪᴳ

Å ᶩ

LOD3

Composite
Surface
ᶎ

Multi
Surface

Å

Å זּ

Å ᶍ ( ᵪᶨ ᵧ
ᶪ )ᶱ ᵸᶪ ᶱ
ᵸᶪ

Å ᶍ ᶊ ᶍ ᵴ
ᶱ ᵧᶪ

Å ᶍ ᶎᴲḏᴻḇ
ḃḋḐᵫ ᵸᶪ
Ḵḡḳᶍ ᶒ ᵴ

ᶍ ᶍ ᶊ ᶝ
ᶪᶧᵥ ᶊ ᵸᶪᴳ

Å ᶍ∞ ᵫ ᶉ ᴲ
Composite Surface
ᶱ ᵸᶪᴳ

ᴻ

LOD4

Composite
Surface
ᶎ

Multi
Surface

Å

Å זּ

Å ᶍ ( ᵪᶨ ᵧ
ᶪ )ᶱ ᵸᶪ ᶱ
ᵸᶪ

Å ᶍ ᶱ ᵸᶪ
ᶱ ᵸᶪ

Å ᶍ ᶊ ᶍ ᵴ
ᶱ ᵧᶪ

Å ᶍ ᶎᴲḏᴻḇ
ḃḋḐᵫ ᵸᶪ
Ḵḡḳᶍ ᶒ ᵴ

ᶍ ᶍ ᶊ ᶝ
ᶪᶧᵥ ᶊ ᵸᶪᴳ

Å ᶍ∞ ᵫ ᶉ ᴲ
Composite Surface
ᶱ ᵸᶪᴳ

ᴻ
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2.1.   ᶒּז ᶍ

ᶊᵩᵰᶪ ( )

ID זּ

(m) זּ (m)

ᶍ Ⱬ ᶍ

ᶇᵸᶪ ḪḏḳᶊᶎƎ ᶍזּ∙ ᶱ ᵸᶪᵲᶇᵫ ᶝᵶᵮƎ ᷿

ḧḭḴᴻ᷿ḯḻᶣ ᶗᶍ ᵫ ᶆᵬᶪG

2.1.   ᶒּז ᶍḪḏḳᶹḩᴻḀ(LOD2)

זּ Ḫḏḳ(LOD2) ᶍ ᶹḩᴻḀ

( ) ( )

ᶍ ᵪᶨᶍ ☼ᶍ ᶱᴲ
ᵫ ᵴᶫᵾ ᵴᵪᶨᴲ ᶍ
ᵬᵴᶆּז ᵬᶊfiᵶ ᵶᵾ ᶇ
ᵶᶅ ᵸᶪ

ᶝᶇᶝᶂᶅ ᵴᶫᶅᵣᶪ
ᶍ ꜗᶱ ᶇᵶᴲᵼᶍ ᵪᶨᶍ
☼ᶱᴲ ᵫ ᵴᶫᵾ ᵴᵪᶨᴲ
ᶍ ᶍ ᵬᵴᶆᴲּז ᵬᶊfiᵶ
ᵶᵾ ᶇᵶᶅ ᵸᶪ

ᶍ ( ᶎ )ᶊꞌᵷᶅLOD 2ᶍḪḏḳᶎ∙ּזᶍᶧᵥᶊ ᵴᶫᶪG
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ᶍḏᴻḇ ᶊ ᵸᶪ ᶎᴲ∙ּזᶊ ᵸḝḵᴻᶍᶧᵥᶊ ᶱ ᵸ

ᶪᵲᶇᵫᶆᵬᴲ ᶍ ᶎ ᶍ ᶊ ᵴᶫᶪᴳ

זּ ᶱ ᵸᶪ ᶍ ḝḵ (ᴻ ᶱ )

ḏᴻḇᶍ ᶒ
ḏᴻḇᶍ (ąP34)

(ᶽḱᴻ ᶒ )

ḏᴻḇᶍ (ąP34)
(LOD ᵳᶇᶊᵩᵰᶪḏᴻḇᶍ )

ḙḱḩᴻḇᶍ ᶒ
ᶍ

TPᶍ (ąP35)
( ᶊᶧᶪ ᵴᶍ )

ᶊᵩᵰᶪ
ḙḱḩᴻḇ (ąP36)

CityGML ᶍ

2.1.6  ᶒּז ᶊᵩᵰᶪḏᴻḇ ḝḵᴻ

1

2

3
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2.1.7  ᶒּז ᶍ ᶇḏᴻḇᶍ

ᵴᶨᶊ ᶍ ᶱ ᶍᶧᵥᶊᶉᶩᴲ Ḫḏḳזּ∙ᵸᶪᶇᴲטּ ᶊ ᵸᶪḏᴻḇ

ᶎ ᶊᵩᵣᶅḏᴻḇᶱ ᴴ ᵸᶪᵲᶇᶊᶧᶂᶅᴲ ᶍ ᶊᶃᶉᵱᶪᵲᶇטּ

ᵫּס ᶊᶉᶪᴳ

ᶱᵶᶣᵸᵮᵸᶪᵾᶠᶊḦḳḉḀᶿ
ḩḐḲᶍḏᴻḇᶱ ᵶᴲ
ᶊ ᶮᵺᶅḏᴻḇᶍ ᶱ ᵥ

(ąP35)

ḏᴻḇᶍ
(ᶽḱᴻ ᶒ

)

ḏᴻḇᶍ
(LOD ᵳᶇᶊᵩᵰᶪ
ḏᴻḇᶍ )

TPᶍ
( ᶍ

ᵴ )

ᶊᵩᵰᶪ
ḙḱḩᴻḇ

ᶍGISḏᴻḇᶍ ( )ᶱ
ᵸ (ᶅąP34)

ᵶᶅᵣᶪ ᶊ ᵸᶪḏᴻḇ
ᶱGISᶍḏᴻḇᶇ ᵸ (ᶅąP34)

ᶍGIS
(LOD0)

ᵼᶍ

ḏᴻḇᶍ ( ḝḵᴻᶎ ḢᴻḀ)

(LOD0)
(LOD0)
(LOD1)

ᵊ ᴴּז ᵋ
(LOD2)

ḏᴻḇᶍ ᶱ ᵶᵾ ᶆᴲ
ḙḱḩᴻḇᶍ ᶱ ᵣᶣᵸᵣ ᶊ
ᵸᶪ (ąP35)
( )ḀᶿḩḐḲᶍ ᴲ ᶍ ∞

ḀᶿḩḐḲᶱDą Dᶗ ᶱ ᵣᴲ
ᶱטּ ᵥ (ąP36)

Z ᵪᶨ ᴴּז ᶍ (ɭm) ᶍ
ᶱ ᵥ (ąP36)

LOD2 ᶍḀᶿḩḐḲᶱ ᵸᶪ
(ąP37)

CityGML ᶊ ᵶᶅ ᵸᶪ
(ąP37)

CityGML
ᶗᶍ

Ҍ

ҍ

Ҏ

ҏ

Ґ

ґ

Ғ

ғ

1 

2 

3 C
ityG

M
L
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2.1.8  Ḧḻḣᴻḳ ᶒ אל ᶍ

LOD ᶍ ᶊ ᶉ

LOD Point Å Ḧḻḣᴻḳ
Å Ḧḻḣᴻḳᶍ ᶍ ∞
ᶱ ᵸᶪ

Å ᵴᶎ0ᶇᵸᶪ
»

Å Ḧḻḣᴻḳᶍ
∞ ḏᴻḇ

Å ḏᴻḇ

LOD1 Solid Å Ḧḻḣᴻḳ

Å Ḧḻḣᴻḳᶍ ᶍ ᵪᶨ
ᶍ ☼ᶱ ᵸᶪ
ᶱ ᵸᶪ

Å ᶱ ᵪᶨ╗ ᶍ
ᵴᶆּז ᵬᶊfiᵶ ᵶᵾ
ᶱ ᵸᶪ

Å ╗ ᶍ ᵴᶎᴲ ᵪ
ᶨḦḻḣᴻḳᶍ זּ ᶝ
ᶆᶇᵸᶪ

Å ᶍ

LOD2 Solid Å Ḧḻḣᴻḳ

Å Ḧḻḣᴻḳᶍ ᶊᶧᶩ
ᶝᶪ ᶇḦḻḣᴻḳᶍ
ᶱ ᶊ ᵶᵾḦḻḣᴻ
ḳ ᶍ ᵪᶨᶍ
☼ᶍ ᶱᴲ ᵪᶨḦ
ḻḣᴻḳᶍ ᵴᶆּז ᵬᶊ
fiᵶ ᵶᵾ ᶱ ᵸᶪ

Å ╗ ᶍ ᵴᶎᴲḦḻḣᴻ
ḳᶍ ᵴᶇᵸᶪ

Å

זּ∙) ᶃᶎ
ᵪᶨ )

זּ

LOD3

Composite 
Surface ᶎ
MultiSurfac
e

Å Ḧḻḣᴻḳ

Å Ḧḻḣᴻḳᶍ ( ᵪ
ᶨ ᵧᶪ )ᶱ ᵸᶪ
ᶱ ᵸᶪ

Å ᶍ ᶊḦḻḣᴻḳᶍ
ᵴᶱ ᵧᶪ

Å ᶍ ᶎᴲḏᴻḇḃḋ
Ḑᵫ ᵸᶪ Ḵ
ḡḳᶍ ᶒ ᵴᶍ
ᶍ ᶊ ᶝᶪᶧ
ᵥ ᶊ ᵸᶪ

Å ᶍ∞ ᵫ ᶉ ᴲ
Composite Surface
ᶱ ᵸᶪ

ᴻ

LOD4

Composite 
Surface ᶎ
MultiSurfac
e

Å Ḧḻḣᴻḳ

Å Ḧḻḣᴻḳᶍ ( ᵪ
ᶨ ᵧᶪ )ᶱ ᵸᶪ
ᶱ ᵸᶪ

Å Ḧḻḣᴻḳᶍ ᶱ ᵸ
ᶪ ᶱ ᵸᶪ

Å ᶍ ᶊḦḻḣᴻḳᶍ
ᵴᶱ ᵧᶪ

Å ᶍ ᶎᴲḏᴻḇḃḋ
Ḑᵫ ᵸᶪ Ḵ
ḡḳᶍ ᶒ ᵴᶍ
ᶍ ᶊ ᶝᶪᶧ
ᵥ ᶊ ᵸᶪ

Å ᶍ∞ ᵫ ᶉ ᴲ
Composite Surface
ᶱ ᵸᶪ

ᴻ

ḦḻḣᴻḳᶍḪḏḳ ᶊ ᶇᵴᶫᶪḏᴻḇᶎ∙ּזᶍᶇᵩᶩᶆᵡᶩƎḏᴻḇᶍ ⅛

ᵣᶣᵸᵴᶉᶈᶍ ᵪᶨƎ ᷁ᶹḑḱᶹḻᶆᶎLOD ᶝᶆᶍḪḏḳᶱ ᶇᵸᶪG
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2.1.   Ḧḻḣᴻḳ ᶒ אל ᶊᵩᵰᶪ

Ḧḻḣᴻḳ ᶒ אל ᶊᵩᵰᶪ ( )

᷂ (ᴻID)

( )

ḩᴻḇᴻ ḩᴻḇᴻ

אל ᶍ ID אל ᶍ

ᶍ ᶍ

2.1.   Ḧḻḣᴻḳ ᶒ אל ᶍḪḏḳᶹḩᴻḀ(LOD2)

זּ Ḫḏḳ(LOD2) ᶍ ᶹḩᴻḀ

אל Ḧḻḣᴻḳ

ᴲ᷁ḘḒ ᶍ ᶱ ᵸᶪ
ᶍ ☼ᶱᴲ ᵫ ᵴᶫᵾ
ᵴᵪᶨ ᶍ ᵴᶆּז ᵬᶊfiᵶ
ᵶᵾ ᶇᵶᶅ ᵸᶪ

Ḧḻḣᴻḳ ᶍ ᵪᶨᶍ ☼
ᶍ ᶱᴲ ᵪᶨḦḻḣᴻḳᶍ
ᵴᶆּז ᵬᶊfiᵶ ᵶᵾ ᶱ
ᵸᶪ

Ḧḻḣᴻḳ ᶒ אל ᶊ ᵶᶅƎLOD 2ᶍḪḏḳᶎ∙ּזᶍᶧᵥᶊ ᵴᶫᶪG

Ḧḻḣᴻḳ ᶒ אל ᶊᶎƎ ᶍזּ∙ ᶱ ᵸᶪᵲᶇᵫ ᶝᵶᵮƎ ᷿

ḧḭḴᴻ᷿ḯḻᶣ ᶗᶍ ᵫ ᶆᵬᶪG
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Ḧḻḣᴻḳ ᶒ אל ᶍḏᴻḇᶱ ᵸᶪ ᶍ ḝḵ (ᴻ ᶱ )

ḏᴻḇᶍ ᶒ
ḏᴻḇᶍ (ąP41)

(ᶽḱᴻ ᶒ )

ḏᴻḇᶍ (ąP41)
(LOD ᵳᶇᶊᵩᵰᶪḏᴻḇᶍ )

ḙḱḩᴻḇᶍ ᶒ
ᶍ

TPᶍ (ąP42)
( ᶊᶧᶪ ᵴᶍ )

ᶊᵩᵰᶪ
ḙḱḩᴻḇ (ąP43)

CityGML ᶍ

2.1.11 Ḧḻḣᴻḳ ᶒ אל ᶍḏᴻḇ ḝḵᴻ

1

2

3

Ḧḻḣᴻḳ ᶒ אל ᶍḏᴻḇ ᶊ ᵸᶪ ᶎᴲ∙ּזᶊ ᵸḝḵᴻᶍ

ᶧᵥᶊ ᶱ ᵸᶪᵲᶇᵫᶆᵬᴲ ᶍ ᶎ ᶍ ᶊ ᵴᶫ

ᶪᴳ



ᶱᵶᶣᵸᵮᵸᶪᵾᶠᶊḦḳḉḀᶿ
ḩḐḲᶍḏᴻḇᶱ ᵶᴲ
ᶍ ᶊ ᶮᵺ (ᶅąP42)

Ḧḻḣᴻḳᶍ∞ GɵISḏᴻḇ
ᶱ ᵸᶪ
(ąP41)

ᵶᶅᵣᶪḦḻḣᴻḳᶊ ᵸᶪ
ᶱGISḏᴻḇᶊ ᵸᶪ

(ąP41)

ḏᴻḇᶍ ᶱ ᵶᵾ ᶆᴲ
ḙḱḩᴻḇᶍ ᶱ ᵣᶣᵸᵣ ᶊ
ᵸᶪ (ąP42)
( )ḀᶿḩḐḲᶍ ᴲ ᶍ ∞

ḀᶿḩḐḲᶱDą Dᶗ ᶱ ᵣᴲ
ᶱ ᵸᶪ (ąP43)

ᵴ ᶱ ᵶᴲ ᶍḱᶹḻᶊ
ᵸᶪ (ąP43)

LOD2 ᶍḀᶿḩḐḲᶱ ᵸᶪ
(ąP44)

CityGML ᶊ ᵶᶅ ᵸᶪ
(ąP44)
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2.1.12 Ḧḻḣᴻḳ ᶒ אל ᶍ ᶇ ḏᴻḇᶍ

ḏᴻḇᶍ
(ᶽḱᴻ ᶒ

)

ḏᴻḇᶍ
(LOD ᵳᶇᶊᵩᵰ

ᶪ
ḏᴻḇᶍ )

TPᶍ
( ᶍ

ᵴ )

ᶊᵩᵰᶪ
ḙḱḩᴻḇ

Ḧḻḣᴻḳᶍ∞
(LOD0)

ᵼᶍ

ḏᴻḇ( ḝḵᴻᶎ ḢᴻḀ)

(LOD1)
(LOD2)
(LOD2)

CityGML
ᶗᶍ

Ҍ

ҍ

Ҏ

ҏ

Ґ

ґ

Ғ

ғ

1 

2 

3 C
ityG

M
L

ᵴᶨᶊ ᶍ ᶱ ᶍᶧᵥᶊᶉᶩᴲ Ḫḏḳזּ∙ᵸᶪᶇᴲטּ ᶊ ᵸᶪḏᴻḇ

ᶎ ᶊᵩᵣᶅḏᴻḇ ᴴ ᵸᶪᵲᶇᶊᶧᶂᶅᴲ ᶍ ᶊᶃᶉᵱᶪᵲᶇᵫטּ

סּ ᶊᶉᶪᴳ
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2.   ᴴ┌ ᶍ ᶊ ᶉḏᴻḇ

┌H ᶍ ᶊᶎᴲ ᵴᶫᶅᵣᶪḏᴻḇᶊ ᶱנּ ᵥ ᶊᶉᶪG

ᶊᶎLOD 2ᶍḏᴻḇᶱ ᶇᵶᶅ ᶱ ᵣƎ 3 Dᶍ ᶊᶧᶂᶅḏᴻḇᶍ ⅛

ᵣ ᶎ│ᶉᶪᶡᶍᶍ LƎOD 0ᶊ ᵸᶪ ᴴ ḏᴻḇᶊ ᵶᶅᶎ ᵶᶅᵣᶪƎ

ᶎᵲᶫᶝᶆ ᵶᶅᵣᶪḏᴻḇᶇ ᶇᶞᶉᵶᶅ ᶊ ᶱ ᵥ ᵫᵡᶪG

זּ ᶱ ᵸᶪ ᶍḝḵ (ᴻ )

ḏᴻḇᶍ ( ) ḏᴻḇᶍ (ąP47)

ᶍ (ąP47)

ᶽḲᶷᶍ ᶩ ᵶ
GML ᶊᵩᵰᶪ

ᶽḲᶷᶍ ᶩ ᵶ
(ąP48 )

ḏᴻḇᶇᶍ

1

2

3

4

D ᶍ ᶇ
ᶩ ᵶᶽḲᶷᶍ

(ąP48)

ḏᴻḇᶍ

2. .   ᶍ ᴴּז ᶍḏᴻḇ
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2. .   ḏᴻḇ ᶍ ḝḵᴻ╗

ᶍ ꞉
GISḏᴻḇ
(LOD0)

ḏᴻḇ

(LOD0)
(LOD0)
(LOD1)
ᵼᶍ

ḏᴻḇᶍ

ᶍ

GML ᶊ
ᵩᵰᶪ

ᶽḲᶷᶍ ᶩ ᵶ

ᶍḏᴻḇᶱ ᵸᶪ
ᶝᵾᴲ ᶊᶃᵣᶅᶡ ᵸᶪ
(ąP47)

ḏᴻḇᵪᶨᴲ ᶇᶉᶪ ꞉
ᶍ ᶱ ᵸᶪ

(ąP47)

( ḝḵᴻᶎ ḢᴻḀ)

∫ᶱ ᵶᴲ ᶱ ᶩ ᶪ
(ąP48)

ḏᴻḇ ḝḵᴻᶊ ᶂᶅᴲ
ḏᴻḇᶍ ᴲ ᶒ ᶱᵸᶪ
(ᵲᶫ∙ ᶎ ḏᴻḇᶇ ᵷḝḵᴻ
ᶊᶉ )ᶅ

ᶇ
ᶩ ᵶᶽḲᶷᶍ

Ҍ

ҍ

Ҏ

Ґ

1

╗

2

∞

3

ḏᴻḇᶍ

ᵪᶨ ᵶᵾ ᶒ
ᶇ ᶩ ᵶᶽḲᶷᶍ ᶱ

(ąP48)
ҏ

ᵴᶨᶊ ᶍ ᶱ ᶍᶧᵥᶊᶉᶩᴲ Ḫḏḳזּ∙ᵸᶪᶇᴲטּ ᶊ ᵸᶪḏᴻḇ

ᶎ ᶊᵩᵣᶅḏᴻḇᶱ ᴴ ᵸᶪᵲᶇᶊᶧᶂᶅᴲ ᶍ ᶊᶃᶉᵱᶪᵲᶇטּ

ᵫּס ᶊᶉᶪᴳ
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3.1 ḏᴻḇᶱ ᶪ ᶍ ᶉ ᵧ
זּ ᴲ ᶊ ḏᴻḇᶎ∙ּזᶊ ᵸᶹḩᴻḀᶆLOD 2Ḫḏḳᶱ ᵸᶪG

ᶉ ᶎּז ᶍᶧᵥᶊƎ ḥᶹḻḐ ᵪᶨ ᶱ ᵶƎ ᵴᶱ ᵧᶅ Dּטᵸᶪᵲ

ᶇᵫ ᵴᶫᶪᴳ

3.1.1  LOD2 ᶍḏᴻḇᶱ ᵸᶪ ( ᶹḩᴻḀ)

֯ ᶇᵶᶅᶎ∙ּזᶍᶇᵩᶩ
ḙḱḩᴻḇᶇᵶᶅᶎ∙ּזᶍᶧᵥᶊ ᵶᶅᵣ
ᶪᶇ ᵸᶪ

ḀᶿḩḐḲ3ֹD ḱᶹḻ

ӡ ᶩ 1
Ӣ 0.2

ֹ
ᶍ ᶱ ᵶ 3ƎD Ḫḏḳᶱ

ᶪ

יִ

2. ᶍ ֹ
ConvertLineStringDensification
ᶣᶂᶅᵣᶪᵲᶇֹ
ḱəᶹḻᶍ ɛּט

ḱᶹḻḏᴻḇᶊ ᵶᶅ ᶱ ᶣᵸᵲᶇᶆᴲ
ᶍ ᶠ ᶮᵺᶱ ᵥ

ḱᶹḻᶊ ᵶᶅᶍḥᶹḻḐᶍ ᶱ ᶠᶪᵲᶇ
ᶆᴲ ᶊ3D Ḫḏḳᶱ ᵸᶪᵲᶇᵫᶆ
ᵬᶪᶧᵥᶊᶉᶪ

יִ

3. ᶍ ֹ
ConvertCoordinatesToCoordinates
WithDrape
ᶣᶂᶅᵣᶪᵲᶇֹ
ḑəḴᴻḟ ᴴ ᶱ ᵧᶪɛ

ḱᶹḻḏᴻḇᶇ ḏᴻḇᶊ ᵶᶅᴲ (Z
)ᶍ ᶱ ᵧᶪᴳᵲᶫᵫᴲᶈᶍ ᶊᵡᶪ
ᵪᴲᶈᶍᵮᶨᵣᶍ ᵴᶊᵡᶪᵪ №ᵸᶪᵾᶠ
ᶍ ᶊ ᵸᶪ

יִ

ᶍ

5m ᶊ ᶱ ᴳ

( )

( )

ă ᶍ

ă ᶍ
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4֯ ᶍ ֹ
ConvertCoordinatesZByEarthCoveri
ng
ᶣᶂᶅᵣᶪᵲᶇֹ
ᵊ ᶍ ᶍ ᵴᶊ ᶮᵺᶪᵋ

ᶍ ᶍ ᵴ(Z )ᵪᶨ
ӡ (ɭ )ᶇ
Ӣᶍ ᶍ ( ֯ Þ m֯)

ᶍ ᶱ╥ᵬ ᵸᶪ

ᶉ ᶎᴲ ᶍ ᶱ ᵸᶪᵾ
ᶠᴲ ᶍ ᶝᶂᶅᵣᶪᶇᵲᶬᶊ
ᵫᵡᶪᶇ ᵶᴲ ᶍ ᶍ ᶱ ᵸ
ᶪ

יִ

֯ ᶍ ֹ
GetEstimationZ
ᶣᶂᶅᵣᶪᵲᶇֹ
ᵊ ᶍ ᵫ ᶊᶉᶪᶧᵥᶊ ᵋ

ᶍ ᵿᶇᴲ ᶊⱲᶂᶅ ᶱᵶᶅᵶᶝזּ
ᵣᶝᵸᴳᵲᶍ ᴲ ᶇ ᵫ│ᶉᶂᶅᵶᶝ
ᵥᵾᶠᴲ ᶍ∞ ( ֹḦḻḣᴻḳ )ᶍ ᶍ
ᵴᶱ ᶇᵶᶅ ᶱ ᵶᴲ ᶍ
ᶱ ᶮᵺᶪ

יִ

6֯ ᶍ ֹ
 ConvertCoordinatesToMultipatch
ᶣᶂᶅᵣᶪᵲᶇֹ
LəOD2 ᶍ ᵋ

ᶊ ᶱ ᵸᶪⱦ ᶊᵶᶅᵶᶝᵥᶇᴲ
ḏᴻḇ ᵫ ᵬᵮᶉᶂᶅᵶᶝᵥᵾᶠᴲ
ᶍ ᶆḏᴻḇᶍ ᶱ ᵥ

יִ

3.1.1  LOD2 ᶍḏᴻḇᶱ ᵸᶪ ( ᵬ)

0.1

1

ă ᶍ

1 1

ă ᶍ

1 1

0.1m

( )

( )

0.1m

1

ă ᶍ

( )

1 1

0.1m0.1m

( )

( )

( )

ă ᶍ

ă ᶍ

ă ᶍ
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ḏᴻḇᶍ ḝḵᴻᶎ∙ּזᶍᶇᵩᶩᶆᵡᶩƎ ( ֯ )֯ᵫ ᶍ ᶍ

∫ᶇ ᵶᶅᵩᶩƎᵲᶫᶨᶍ ᶱ ᵸᶪᵲᶇᶆƎ ᶉ ᶱ ᵥᵲᶇᵫᶆᵬᶪG

3.1.2  ḏᴻḇᶱ ᶪᵾᶠᶍ ( ᶍ )

GIS
ḏᴻḇ

ḝᶶᶹḳ ᶉ
ḏᴻḇḝḵᴻ ḏᴻḇḝḵᴻ

GeoDataFrame
(GIS ḏᴻḇ)

ᶍ ᴴ

FieldSetFile
(ḀᶿḩḐḲᶍ )ð

FieldSetFile
( )

Attribute ᶱ ᵣᵾ
ᵴᶝᵵᶝᶉ

¸ ᶍ ⱳ
¸ ᶍ
¸ ᶍ
¸ ᶍ ᶍ

ᶍ
(3D Ḫḏḳᶇ )

FieldSetFile
(3D ḏᴻḇֹ )ɭ

ḀᶿḩḐḲᶍ
ḲḁḐ

GeoNdarray
(ḀᶿḩḐḲᶇ

ᶱ )

2̧ 3H ᶍ
ḀᶿḩḐḲᶱ ᵣᵾ
ᵴᶝᵵᶝᶉ
3̧D Ḫḏḳ
¸ ID

ᶍ
3D Ḫḏḳḏᴻḇ

(ᵡᶫᶏ)

CAD ḏᴻḇ
(ᵡᶫᶏ)

GISḏᴻḇᶍ
ḁḇᴻḐ

CADḏᴻḇᶍ
ḁḇᴻḐ

3D ᶊ ᵸᶪ
( ᶍ ᵬᵴᶉᶈ)
ᶱ ᵸᶪ

3D ᶇᶎ ᶍ
ᶱ

ᵸᶪ

CSV
ḏᴻḇ

ᶉ ḏᴻḇᶱ

ḏᴻḇᶍ
ᶍᵾᶠᶊ

ᶹḻḝḱ
DX᷿ḁḎḨ ᵰ

ḝᶶᶹḳ
( ID CSV)

3D
Ḫḏḳ

1.
ḏᴻḇᶍ ᶒ

2.ḙḱḩᴻḇᶍ ᶒ ᶍ

3.CityGML ᶍ
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3. .3 ḏᴻḇᶍ ᶊ ᶉ

ᶊ ᵥ ᶇᵶᶅᶎ∙ּזᶍᶇᵩᶩᶊᶉ (ɭ ḝḵᴻᶎ )ᴲḏᴻḇᶍ ᶱ

ᶂᵾ ᶆᴲ ᶱ ᵶLƎOD2 ᶍḀᶿḩḐḲᶱ ᵶᶅᵣᵮ ᶇᶉᶪᴳ

ᶱᵶᶣᵸᵮᵸᶪᵾᶠᶊ
ḦḳḉḀᶿḩḐḲᶍḏᴻḇᶱ

ᵶᴲ ᶊ ᶮᵺᶅ
ḏᴻḇᶍ ᶱ ᵥ

3ə.1.1 ᶍ ֯ᶍ ᶊ (ɛąP35)

ḏᴻḇᶍ
(ᶽḱᴻ ᶒ

)

ḏᴻḇᶍ
(LOD ᵳᶇᶊᵩᵰᶪ
ḏᴻḇᶍ )

TPᶍ
( ᶍ

ᵴ )

ᶊᵩᵰᶪ
ḙḱḩᴻḇ

ᶍGISḏᴻḇᶍ ( )ᶱ
ᵸ (ᶅąP34)

ᵶᶅᵣᶪ ᶊ ᵸᶪḏᴻḇ
ᶱGISᶍḏᴻḇᶇ ᵸᶪ(ąP34)

ᵸᶪᶹḩᴻḀ( ḝḵᴻᶎ ḢᴻḀ)

ḏᴻḇᶍ ᶱ ᵶᵾ ᶆᴲ
ḙḱḩᴻḇᶍ ᶱ ᵣᶣᵸᵣ ᶊ
ᵸᶪ (ąP35)
( )ḀᶿḩḐḲᶍ ᴲ ᶍ ∞

ḀᶿḩḐḲᶱDą Dᶗ
ᶱ ᵣᴲ ᶱטּ ᵥ

 3ə.1.1 ᶍ ֯ᶍ ᶊ ᵋ
(ąP36)

Z ᵪᶨ ᴴּז ᶍ ᶩ
(m) ᶍ ᶱ ᵥ
3ə.1.1 ᶍ ֯ᶇ ֯ᶍ ᶊ ᵋ

(ąP36)

LOD2 ᶍḀᶿḩḐḲᶱ ᵸᶪ
(ąP37)

 3ə.1.1 ᶍ ֯ᶍ ᶊ ᵋ

CityGML ᶊ ᵶᶅ ᵸᶪ
(ąP37)

CityGML
ᶗᶍ

Ҍ

ҍ

Ҏ

ҏ

Ґ

ґ

Ғ

ғ

1 

2 

3 C
ityG

M
L

ӡ

Ӣ

2 ӣ

2 Ӥ

2 ӥ

2 Ӧ

ӧ

Ө

5m ᶊ ᶱ ᴳ

יִ

יִ

( )

( )

ă ᶍ

ă ᶍ
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1 

3.1.4 ᶍḏᴻḇ ḝḵᴻ

ḏᴻḇ Sɵhape ḝᶶᶹḳᵪᶨ
Field Set File ᶊ ᵸᶪ

ᶍᶧᵥᶊזּ∙ ᶍ ᶱ ᵥ
☼ ą

JGD2000 ąJGD

ḏᴻḇ Fɵield Set File ᵪᶨ
Shape ḝᶶᶹḳᶊ ᵸᶪ

Shape ᶇCSVᶍḏᴻḇᶱ
≥ᵸᶪ

Shape ᶍḏᴻḇᶇCSVᶍ
ḏᴻḇᶱ ᵸᶪ

ḝᶸᴻḳḑᶍ ᶱ ᵸᶪ
( ᵫᶉᵣᶇᵲᶬᶎ

None ᶊᵸ )ᶅ

Shape ḝᶶᶹḳᶆ
ᶊ ᵸᶪ

ᶍGISḏᴻḇᶍ ( )ᶱ
ᵸᶪ

ᵶᶅᵣᶪ ᶊ ᵸᶪḏᴻḇ
ᶱGISᶍḏᴻḇᶇ ᵸᶪҌ ҍ

ḝḵᴻᶆᶎᴲ ᵶᶅᵣ GᶅISᶍḏᴻḇᶱ ᵶᶅᴲᶏᶨᶏᶨᶆᵡᶂᵾ ᶱ╗ᶃᶍ

GISḏᴻḇᶇᵶᶅ ᵶᶅᵣᵮ ᶱ ᶂᶅᵣᶪᴳ

ӡ Ӣ
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ҍᶆ ᵶᵾShape ḝᶶᶹḳᶱ
Field Set File ᶊ

ᵷ ᶍᶡᶍᶱ ᵸᶪ

ḀᶿḩḐḲᶎ ᶊ

( ∞ֹԐ)ᶍḏᴻḇᶱ
ᵶᴲ ( ∞ֹԐ)ᶇ

( ∞ֹ )ᶍḏᴻḇᶱ

ḲḴᴻ᷿ḯḻᶱ ᵧᵾ ᶆᴲ
ᶚᵪᶊ☼ ᶍᶉᵣ ᶇ

Shape ḝᶶᶹḳᶗ

Shape ḝᶶᶹḳᶱ
GeoDataFrame ᶊ

ḏᴻḇᶱ ᵸᶪ ᶊᴲ
ᶇḝᶸᴻḳḑIDᵪᶨᴲ
_idᶱ ᵸᶪ

ᵶᵾḏᴻḇᶱ
(2500) ᶆ

ᶍḇᶹḳḲḁḐᶱ ᵶᶅ
ᶱᵸᶪ

ᶊ☼ ᵸᶪ
( )ᶍ ᶱ0ᶇ

ᵶᶅ ᶱ ᵥ

ᶱᵶᶣᵸᵮᵸᶪᵾᶠᶊ
ḦḳḉḀᶿḩḐḲᶍḏᴻḇᶱ ᵶᴲ

ᶊ ᶮᵺᶅḏᴻḇᶍ
ᶱ ᵥ

ḏᴻḇᶍ ᶱ ᵶᵾ ᶆᴲ
ḙḱḩᴻḇᶍ ᶱ ᵣᶣᵸᵣ ᶊ
ᵸᶪ
( )ḀᶿḩḐḲᶍ ᴲ ᶍ ∞

Ҏ ҏ

2 

ḀᶿḩḐḲᴲ ( )ᴲ ᶩᴴ
זּ (ɭ )ᶱᵊ ᵋƎ
ᵼᶫ∙ ᶱᵊ ᶆɛ ᵸᶪ

3. .  ᶍḏᴻḇ ḝḵᴻ֩ ᵬ֪

ᵲᵲᶆᶎᴲᵲᶍ ᶍLOD2 ᶍḏᴻḇᶱ ᶪ ᶊᶽḱᴻᶍ ᵫ ᶉᵣᶧᵥᴲḏᴻḇᶍ ᶱ

ᵼᶬᵧᶅᴲ ḏᴻḇᶍ ᶱ ᵥᴳ

2 ӣ 2 Ӥ
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2 

ᵊ ᶍɛḏᴻḇᶱ
FieldSetFile ᶗ ᶱ ᵥ

ḀᶿḩḐḲᶱ ᵶᴲ
Dᶍḱᶹḻᶱ ᵸᶪטּ

ᵶᵾḏᴻḇᶊטּ ᶱ
ᵧᶪᵾᶠ ᶊ ᵸᶪ

ḑḴᴻḟ (ꞈ ᶱ ᵧᶪ )ᶱ
ḏᴻḇᶱ ᵶᶅ ᵥᴳ

Z ᵫ ᶂᵾ
זּ ḏᴻḇᵫ ᵸᶪ

(ᵲᶍᶇᵬ ᶍZ ᵫ ᵴᶫ )ᶅ

ḏᴻḇ ᵫ ᵶᶅᵣᶪ
ᶍ (ɭ )ᶇ

זּ ᶍ (ɭ )ᶱ ᵸᶪ

Z ᶍ ᶂᵾ זּ ḏᴻḇᵪᶨᴲ
ᶍ (ɭ )ᶇ

זּ ᶍ (ɭ )ᶱ╥ᵬ ᵸᶪ
(ᵲᶫᶆ ᶊ ᶪ ᶊᶉ )ᶅ

ᶊ ᶍ ( )ᶊᶃᵣᶅᶡ
ᶱ ᵥᴳ

(ᵲᶫᶆ ךּ ᶝᶆ
ᶝᶂᶅᵣᶪᵪ №ᶆᵬ )ᶅ

ᵼᶍᶚᵪᶍ ḏᴻḇᶱ ᶮᵺᴲ
ḏᴻḇᶍ ᶱ ᵥ

Z ᵪᶨ ᴴּז ᶍ ᶩ
(m) ᶍ ᶱ ᵥ

ḀᶿḩḐḲᶱמą Dᶗ ᶱ
ᵣᴲ ᶱטּ ᵥҐ ґ

ᵲᵲᶆᶎᴲ ᵴᶍ ᶱ ᵶᶅ DƎᶍḏᴻḇᶱ DᶍḪḏḳᶊ ᵶᶅᵣᵮᴳᵲᶫᶊ

ᶧᶂᶅᴲ ᵫ ᶊ ᵶᵣ∞ ᶊ ᵴᶫᶪᶧᵥᶊᶉᶪᴳ

2 ӥ 2 Ӧ

3. .  ᶍḏᴻḇ ḝḵᴻ֩ ᵬ֪
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LOD2 ᶍḀᶿḩḐḲᶊ ᵶᶅ
(JGD )ᶇ
ᶍ᷈ᴻḑᶱ ᵧᶪ

ҏᶆ ᵶᵾ ᶱ ᵸᶪ

CityGML ᶱ ᵸᶪ

Ḧḻḣᴻḳ ᶇ ᶮᵺᶪ ֹ
ҏᶆ ᵶᵾ ᶍḇᶹḳḲḁḐᶇ
ḦḻḣᴻḳᶍḇᶹḳḲḁḐᶊ
ḝᶸᴻḳḑᶱ ᵸᶪ

ḏᴻḇᶇḦḻḣᴻḳḏᴻḇᴲ
ᴴḦḻḣᴻḳᶍ

ḇᶹḳḲḁḐḏᴻḇᶱ
ᶆ ᵸᶪ

ᶍCityGML ᶱ
ᵸᶪ

3 C
ityG

M
L

LOD2 ᶍḀᶿḩḐḲᶱ ᵸᶪ CityGML ᶊ ᵶᶅ ᵸᶪҒ ғ

ґᶆ ᵶᵾ DḀᶿḩḐḲᶱ ᶃ
ḏᴻḇᶱ ᵸᶪ

ᶇ ( )ᶱ ᵶᴲ
ᶍ ᶱ ᵸᶪ

ᵲᵲᶆᶆᵬᵾ ᵫLOD2 ᶍ
3D Ḫḏḳᶊ ᵸᶪ

LOD2 ᶍḏᴻḇᶱ ( )ᴲ
ᶩᵊ ᴴּז (ɛ )ᶇ
ᵴᵺᶅ ᵸᶪ

ᵲᵲᶆᶎ LƎOD2 ᶍ ᶍḀᶿḩḐḲḏᴻḇᶱ ᵶCƎityGML ᶊḏᴻḇ ᵶ

ᶅ ᵸᶪ

ӧ Ө

3. .  ᶍḏᴻḇ ḝḵᴻ֩ ᵬ֪
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3. Ḧḻḣᴻḳ ᶍ ᶍ ᶉ ᵧ
Ḧḻḣᴻḳ ᶎƎ ᶊזּ∙ ᵸᶧᵥᶉ ᶫᶆLOD 2ᶱ ᵶᶅᵣᵮG ᶉ ᶎ Ǝּז

ᶍᶧᵥᶊ ḥƎᶹḻḐ ᵪᶨ ᶱ ᵶƎ ᵴᶱ ᵧᶅ Dּטᵸᶪᶇᵣᶂᵾ ᶫᶱ

ᵶᶅᵣᶪG

3. .1  Ḧḻḣᴻḳ ᶍLOD2 ᶍḏᴻḇᶱ ᵸᶪ

֯ ᶇᵶᶅᶎ∙ּזᶍᶇᵩᶩ
ḙḱḩᴻḇᶇᵶᶅᶎ∙ּזᶍᶧᵥᶊ ᵶᶅᵣ
ᶪᶇ ᵸᶪ

ḀᶿḩḐḲ3ֹD ḥᶹḻḐ

ӡ ᵴ 2.5
Ӣ 1 ᴲ 1

יִ

2. ᶍ ֹ
ConvertCoordinatesToCoordinates
WithDrape
ᶣᶂᶅᵣᶪᵲᶇֹ
ḥəᶹḻḐᶊ ᶍ ᵴḏᴻḇᶱ ᵧᶪɛ

ḥᶹḻḐḏᴻḇᶊ ᶍ ᶱ ᵧᶪ
ᵲᶫᶊᶧᶩḦḻḣᴻḳᵫᶈᶍ ᶊᵡᶪᶍᵪ
ᶱᵸᶪᵲᶇᵫᶆᵬᶪ

יִ

3. ᶍ ֹ
ConvertPointToLineFromDepth
ᶣᶂᶅᵣᶪᵲᶇֹ
ḥəᶹḻḐᶱ ᶊ ᶏᵶᶅᴲ ᵴᶊᵸᶪɛ

ḥᶹḻḐᶍḏᴻḇᶱ ᶊ ᶏᵶᶅᴲḦḻ
ḣᴻḳᶍ ᵴᶇ ᶊᶉᶪᶧᵥᶊ ᶏᵸ

יִ

֯ ᶍ ֹ
ConvertCoordinatesToMultipatch
ᶣᶂᶅᵣᶪᵲᶇֹ
ᵊ ᶱ ᶨᵺᶅLOD ᶍḏᴻḇᶊᵸᶪɛ

Ḧḻḣᴻḳᶍ ᶊᶉᶪᶧᵥᶊᵸᶪᵾᶠᶊᴲ
ᶱ █ᶊ ᶨᵺᶅᴲDᶆḦḻḣᴻḳᶊ

ᵧᶪᶧᵥᶊ ᶱᵸᶪ

יִ

( )

( )

2.5m

( )
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ᶎ ᶇḦḻḣᴻḳᶆ ᶊᶎ ᵷ ᶇᶉᶪG ᶆᶎִיᶊ ᶏᵶᶅᵣ

ᵾᶡᶍᶱḦḻḣᴻḳᶊᵩᵣᶅᶎ ᶊ ᶏᵶƎ ᵴᵺᶪᵲᶇᶊᶉᶪG

3.2.2 Ḧḻḣᴻḳ ᶍLOD2 ᶍḏᴻḇᶱ ᵸᶪ

GIS
ḏᴻḇ

ḝᶶᶹḳ ᶉ
ḏᴻḇḝḵᴻ ḏᴻḇḝḵᴻ

GeoDataFrame
(GIS ḏᴻḇ)

ᶍ ᴴ

FieldSetFile
(ḀᶿḩḐḲᶍ )ð

FieldSetFile
( )

Attribute ᶱ ᵣᵾ
ᵴᶝᵵᶝᶉ

¸ ᶍ ⱳ
¸ ᶍ
¸ ᶍ
¸ ᶍ ᶍ

ᶍ
(3D Ḫḏḳᶇ )

FieldSetFile
(3D ḏᴻḇֹ )ɭ

ḀᶿḩḐḲᶍ
ḲḁḐ

GeoNdarray
(ḀᶿḩḐḲᶇ

ᶱ )

2̧ 3H ᶍ
ḀᶿḩḐḲᶱ ᵣᵾ
ᵴᶝᵵᶝᶉ
3̧D Ḫḏḳ
¸ ID

ᶍ
3D Ḫḏḳḏᴻḇ

(ᵡᶫᶏ)

CAD ḏᴻḇ
(ᵡᶫᶏ)

GISḏᴻḇᶍ
ḁḇᴻḐ

CADḏᴻḇᶍ
ḁḇᴻḐ

3D ᶊ ᵸᶪ
( ᶍ ᵬᵴᶉᶈ)

ᶱ ᵸᶪ

3D ᶇᶎ ᶍ
ᶱ

ᵸᶪ

CSV
ḏᴻḇ

ᶉ ḏᴻḇᶱ

ḏᴻḇᶍ
ᶍᵾᶠᶊ

ᶹḻḝḱ
DX᷿ḁḎḨ ᵰ

ḝᶶᶹḳ
( ID CSV)

3D
Ḫḏḳ

1.
ḏᴻḇᶍ ᶒ

2.ḙḱḩᴻḇᶍ ᶒ ᶍ

3.CityGML ᶍ
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3.2.3 Ḧḻḣᴻḳ ᶊᵩᵰᶪ ᶇḏᴻḇᶍ

ᶱᵶᶣᵸᵮᵸᶪᵾᶠᶊ
ḦḳḉḀᶿḩḐḲᶍḏᴻḇᶱ ᵶᴲ

ᶍ ᶊ ᶮᵺᶪ
(ąP42)

ḏᴻḇᶍ
(ᶽḱᴻ ᶒ

)

ḏᴻḇᶍ
(LOD ᵳᶇᶊᵩᵰᶪ
ḏᴻḇᶍ )

TPᶍ
( ᶍ

ᵴ )

ᶊᵩᵰᶪ
ḙḱḩᴻḇ

Ḧḻḣᴻḳᶍ∞ ᶍ
GISḏᴻḇᶱ ᵸᶪ
(ąP41)

ᵶᶅᵣᶪḦḻḣᴻḳᶊ
ᵸᶪ ᶱGISḏᴻḇᶊ
ᵸᶪ (ąP41)

( ḝḵᴻᶎ ḢᴻḀ)

ḏᴻḇᶍ ᶱ ᵶᵾ ᶆᴲ
ḙḱḩᴻḇᶍ ᶱ ᵣᶣᵸᵣ ᶊ
ᵸᶪ (ąP42)
( )ḀᶿḩḐḲᶍ ᴲ ᶍ ∞

ḀᶿḩḐḲᶍ ᶊ ᵶᶅ
ᶱ ᵸᶪ

4ə.2.1 ᶍ ֯ᶍ ᶊ  ɛ
(ąP43)

ᵴ ᶱ ᵶᴲ ᶍ
ḱᶹḻᶊ ᵸᶪ
4ə.2.1 ᶍ3֯ᶍ ᶊ  ɛ

(ąP44)

LOD2 ᶍḀᶿḩḐḲᶱ ᵸᶪ
4ə.2.1 ᶍ ֯ᶍ ᶊ ᵋ

(ąP45)

CityGML ᶊ ᵶᶅ ᵸᶪ
(ąP46)

CityGML
ᶗᶍ

Ҍ

ҍ

Ҏ

ҏ

Ґ

ґ

Ғ

ғ

1 

2 

3 C
ityG

M
L

ᶊ ᵥ ᶎ∙ּזᶊ ᵸᶇᵩᶩᶆᵡᶪᴳ ḝḵᴻᶊᶃᵣᶅᶎ ᵸᶪᵫᴲḏᴻḇ

ᶍ ᶱ ᶂᵾ ᶆᴲ ᶱ ᵶLƎOD2 ᶍḀᶿḩḐḲᶱ ᶂᶅᵣᵮ ᶇᶉᶪᴳ

ᵸᶪᶹḩᴻḀ

ӡ

Ӣ

ӣ

Ӥ

ӥ

Ӧ

ӧ

Ө

יִ

יִ

יִ
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1 

3.2.4 Ḧḻḣᴻḳ ᶍḏᴻḇ ḝḵᴻ

ḏᴻḇ Sɵhape ḝᶶᶹḳᵪᶨ
Field Set File ᶊ ᵸᶪ

ᶍᶧᵥᶊזּ∙ ᶍ ᶱ ᵥ
☼ ą

JGD2000 ąJGD

ḏᴻḇ Fɵield Set File ᵪᶨ
Shape ḝᶶᶹḳᶊ ᵸᶪ

Shape ᶇCSVᶍḏᴻḇᶱ
≥ᵸᶪ

Shape ᶍḏᴻḇᶇCSVᶍ
ḏᴻḇᶱ ᵸᶪ

ḝᶸᴻḳḑᶍ ᶱ ᵸᶪ
( ᵫᶉᵣᶇᵲᶬᶎ

None ᶊᵸ )ᶅ

Shape ḝᶶᶹḳᶆ
ᶊ ᵸᶪ

Ḧḻḣᴻḳᶍ∞ ᶍGISḏᴻḇᶱ
ᵸᶪ

ᵶᶅᵣᶪḦḻḣᴻḳᶊ ᵸᶪ
ᶱGISḏᴻḇᶊ ᵸᶪҌ ҍ

ᵲᵲᶆᶎᴲ ᵶᶅᵣ GᶅISᶍḏᴻḇᶱ ᵶᶅᴲᶏᶨᶏᶨᶆᵡᶂᵾ ᶱ╗ᶃᶍGIS

ḏᴻḇᶇᵶᶅ ᵶᶅᵣᵮ ᶱ ᶂᶅᵣᶪᴳ

ӡ Ӣ
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ҍᶆ ᵶᵾShape ḝᶶᶹḳᶱ
Field Set File ᶊ ᵸᶪ

ᵪᶨ∙ּזᶍ ᶱ ᵸᶪ
ᵊ (ḱᶹḻ)ᵋᵊ ( )ᵋ

ᵊ (ɭ )ᵋəּז (ɭ )ᵋ

ᶍ(ḱᶹḻ)ᶇ(ḥᶹḻḐ)ᶱ
ᶱ ᵣᴲ

ᶑᶡ ᵰḏᴻḇᶱ ᵸᶪ

ḲḴᴻ᷿ḯḻᶱ ᵧᵾ ᶆᴲ
ᶚᵪᶍ☼ ᶍᶉᵣ ᶇ

Shape ḝᶶᶹḳᶱ

ḏᴻḇᶱ ᵸᶪ ᶊᴲ
ᶇḝᶸᴻḳḑIDᵪᶨ
_idᶱ ᵸᶪ

ᵶᵾḏᴻḇᶱ
(2500) ᶆ

ḦḻḣᴻḳᶍḇᶹḳḲḁḐᶱ ᵶᶅ
ᶱ ᵥ

ᶊ☼ ᵸᶪ
( )ᶍ ᶱ0ᶇ

ᵶᶅ ᶱ ᵥ

ᶱᵶᶣᵸᵮᵸᶪᵾᶠᶊ
ḦḳḉḀᶿḩḐḲᶍḏᴻḇᶱ ᵶᴲ

ᶍ ᶊ ᶮᵺᶪ

ḏᴻḇᶍ ᶱ ᵶᵾ ᶆᴲ
ḙḱḩᴻḇᶍ ᶱ ᵣᶣᵸᵣ ᶊ
ᵸᶪ
( )ḀᶿḩḐḲᶍ ᴲ ᶍ ∞

Ҏ ҏ

2 

(ԑ)ᶱ ᵣᴲə ᶊɛ
(m) ᶇ ( )ᶱ

ᵊ ᶊɛԐᶍ ᶇ
ᵼᶍ ᶍ ᶍ ᶱ ᶫᶪ

ᵪᶨ ᶫᵾ (ɭ זּ )ᶱ
ᵶᴲ ᵬᵣ ᶱ ᵶᵾ ᶆᴲ

( )Ú (ɭ )ᶱ ᵥᴳ
ᵲᶍ ᶱ ᵴ( )ᶇᵶᶅ ᵸᶪ

ӣ Ӥ

ᵲᵲᶆᶎᴲᵲᶍ ᶍLOD2 ᶍḏᴻḇᶱ ᶪ ᶊᶽḱᴻᶍ ᵫ ᶉᵣᶧᵥᴲḏᴻḇᶍ ᶱ

ᵼᶬᵧᶅᴲ ḏᴻḇᶍ ᶱ ᵥᴳ

3.2.4 Ḧḻḣᴻḳ ᶍḏᴻḇ ḝḵ (ᴻ ᵬ)
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ᵴ ᶱ ᵶᴲ ᶍ
ḱᶹḻᶊ ᵸᶪ
4ə.2.1 ᶍ3֯ᶍ ᶊ ᵋ

ḀᶿḩḐḲᶍ ᶊ ᵶᶅ
ᶱ ᵸᶪ

4ə.2.1 ᶍ ֯ᶍ ᶊ ᵋ
Ґ ґ

2 

ᵊ ᶍɛḏᴻḇᶱ
FieldSetFile ᶗ ᶱ ᵥ

ḏᴻḇᶊ ᶱ
ᵧᶪᵾᶠ ᶊ ᵸᶪ

ḑḴᴻḟ (ꞈ ᶱ ᵧᶪ )ᶱ
ḏᴻḇᶱ ᵶᶅ ᵥ

Z ᵫ ᶂᵾ
זּ ḏᴻḇᵫ ᵸᶪ

(ᵲᶍ ᶎ ᶍZ ᵫ ᵴᶫ )ᶅ

ҏᶆ ᶱ ᶂᵾ
ᵊ ᵴ ᶍɛḏᴻḇᶱ ᵣᶪ

ḥᶹḻḐḏᴻḇᶱḱᶹḻᶊ ᵶᴲ
ҏᶍ ᵴᶇҐᶍZ ᶱ ᵶᶅ
Ḧḻḣᴻḳᶍ ᵴᶱ ᵸᶪ

ḀᶿḩḐḲᶱ ᶊ ᵸᶪ

ᵼᶍᶚᵪᶍ ḏᴻḇᶱ ᶮᵺᴲ
ḏᴻḇᶍ ᶱ ᵥ

ӥ Ӧ

ᵲᵲᶆᶎᴲ ᵴᶍ ᶱ ᵶᶅ DƎᶍḏᴻḇᶱ DᶍḪḏḳᶊ ᵶᶅᵣᵮᴳᵲᶫᶊ

ᶧᶂᶅᴲ ᵫ ᶊ ᵶᵣ∞ ᶊ ᵴᶫᶪᶧᵥᶊᶉᶪᴳ

3.2.4 Ḧḻḣᴻḳ ᶍḏᴻḇ ḝḵ (ᴻ ᵬ)
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ґᶆ ᵶᵾ DḀᶿḩḐḲᶱ ᶃ
ḏᴻḇᶱ ᵸᶪ

ᶇ ( )ᴴ
(m) ᶱ ᵶᴲ

Ḧḻḣᴻḳᶍ ᶱ ᵸᶪ

ᵲᵲᶆᶆᵬᵾ ᵫLOD2 ᶍ
3D Ḫḏḳᶊ ᵸᶪ

LOD2 ᶍḏᴻḇᶱᶚᵪᶍ ᶇ
ᵶᴲḏᴻḇᶇᵶᶅ ᵸᶪ

3 C
ityG

M
L

 LOD2 ᶍḀᶿḩḐḲᶱ ᵸᶪ
 4ə.2.1 ᶍ4֯ᶍ ᶊ ᵋ

CityGML ᶊ ᵶᶅ ᵸᶪҒ ғ

LOD2 ᶍḀᶿḩḐḲᶊ ᵶᶅ
(JGD )ᶇ
ᶍ᷈ᴻḑᶱ ᵧᶪ

ҏᶆ ᵶᵾ ᶱ ᵸᶪ

CityGML ᶱ ᵸᶪ

ḦḻḣᴻḳᶍCityGML ᶱ
ᵸᶪ

Ḧḻḣᴻḳ ᶇ ᶮᵺᶪ ֹ
ҏᶆ ᵶᵾḦḻḣᴻḳᶍ

ḇᶹḳḲḁḐᶇ ᶍḇᶹḳḲḁḐᶊ
ḝᶸᴻḳḑᶱ ᵸᶪ

ḏᴻḇᶇḦḻḣᴻḳḏᴻḇᴲ
ᴴḦḻḣᴻḳᶍ

ḇᶹḳḲḁḐḏᴻḇᶱ
ᶆ ᵸᶪ

ӧ Ө

ᵲᵲᶆᶎ LƎOD2 ᶍ ᶍḀᶿḩḐḲḏᴻḇᶱ ᵶCƎityGML ᶊḏᴻḇ ᵶ

ᶅ ᵸᶪ

3.2.4 Ḧḻḣᴻḳ ᶍḏᴻḇ ḝḵ (ᴻ ᵬ)



ᶱ ᵪᶨ ᵾ
ḱḁḇ ḏᴻḇᶊ
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ḏᴻḇ(Ḫḏḳ) ᶱ ᵥ ᶊᶎᴲ ≥ᵸᶘᵬ ᵫᵣᵮᶃᵪᵡᶪᴳ ḝḵᴻᶇᵶᶅᶎ

ᵾᶊḏᴻḇᶱ ᶪ ᶇ ᵷḝḵᴻᶊᶉᶪᵲᶇᵫ ᵴᶫᶪᵫᴲ ḏᴻḇᶱ ᵣ

ᶅḪḏḳᶱ ᵸᶪᵲᶇᶊᶧᶩᴲᵴᶨᶊ ᶍ ᵣḏᴻḇᶱ ᵸᶪᵲᶇᵫᶆᵬᶪᴳᵾ

ᵿᵶᴲ ᶍḪḏḳᶇᶍ ᶱ ᶪᵾᶠᶊᶡᴲ ḏᴻḇᶍ ᶇ ᶍḏᴻḇᶍ

ᶍᶈᶀᶨᶊ∟ ᵸᶪᶍᵪᶉᶈᶊᶃᵣᶅ ≥ᵸᶪ ᵫᵡᶪᴳ

3. .   ḏᴻḇ ᶍ

ᶉ ᴲ
ᶱ ᵥ

ᶍ
GIS ḏᴻḇ

ḏᴻḇ

ḝᶶᶹḳ ᶉ
ḏᴻḇḝḵᴻ ḏᴻḇḝḵᴻ

ᶍ
ḏᴻḇ

ḱḁḇḏᴻḇ
( ḏᴻḇ)

ᶍḏᴻḇᶇ
∞ ᶮᵺᶱ ᵥ

ᶊ3D Ḫḏḳᶱ ᵸᶪ
ᶇ ᵷḝḵᴻᶊ ᶪ

ᶍ
CSVḏᴻḇ

ᶱ
ᶮᵺᵾ

GIS ḏᴻḇ

1.
ᶍ╗ ḏᴻḇ ᴴ

2. ᶇᶍ∞ ᶮᵺ

3. Ḫḏḳᶍ ᴴ ᵬ ᵧ

3֯ ḏᴻḇ ᶍ ḝḵᴻ



ḏᴻḇᶍ

ᶍ

GML ᶊ
ᵩᵰᶪ

ᶽḲᶷᶍ ᶩ ᵶ

ᶍḏᴻḇᶱ ᵸᶪ
ᶝᵾᴲ ᶊᶃᵣᶅᶡ ᵸᶪ
(ąP47)

ḏᴻḇᵪᶨᴲ ᶇᶉᶪ ꞉
ᶍ ᶱ ᵸᶪ

(ąP47)

∫ᶱ ᵶᴲ ᶱ ᶩ ᶪ
(ąP48)

ḏᴻḇ ḝḵᴻᶊ ᶂᶅᴲ
ḏᴻḇᶍ ᴲ ᶒ ᶱᵸᶪ
(ᵲᶫ∙ ᶎ ḏᴻḇᶇ ᵷḝḵᴻ
ᶊᶉ )ᶅ

ᶇ
ᶩ ᵶᶽḲᶷᶍ

Ҍ

ҍ

Ҏ

Ґ

1

╗

2

∞

3

ḏᴻḇᶍ

ᵪᶨ ᵶᵾ ᶒ
ᶇ ᶩ ᵶᶽḲᶷᶍ ᶱ

(ąP48)
ҏ

46

3. . 3D ḏᴻḇ ᶍ ḝḵᴻ╗
ḝᶼᴻḂᵳᶇᶊ ᶱטּ ᵥᶇᴲ∙ּזᶍᶧᵥᶊᶉᶪᴳ ᶊLODᶊꞌᵷᵾḪḏḳ

ᶱ ᵸᶪᵾᶠᶍ ᶎᶚᵪᶍḏᴻḇᶇ ᵷᶆᵡᶪᵫᴲ ᶇᵶᶅ ≥ᵸᶪᵾᶠᶍḟ

ḵḃḁᶇᴲ∙ּזᶍ ᵫ ᶇᶉᶪᴳ

( ḝḵᴻᶎ ḢᴻḀ)

Ҍ

ҍ

Ҏ

Ґ

ҏ

ӡ

Ӣ

ӣ

Ӥ

ӥ
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1

╗3.3. 3D ḏᴻḇ ᶍ ḝḵᴻ

ᶊᵩᵣᶅ ᶱ ᵣᶅ
ḏᴻḇᶱ ᵸᶪ

ᶍ ᶊᶎᴲḦḻḣᴻḳ ᶍ
ᶡ ᵸᶪ

ḏᴻḇᶱ ḏᴻḇᶊ
ᵸᶪ

ḏᴻḇᶍ ᵪᶨᴲ
ӡᶆ ᵶᵾ ᶱ ᶊ

ᶍ∞ ᶮᵺᶱ ᵥ

∞ ᶮᵺᵫ ᶮᶂᵾ ᶊᴲ
ᶍ ꞉ ᶱ ᵸᶪ

ᶍḏᴻḇᶱ ᵸᶪᶝᵾᴲ
ᶡ ᵸᶪ

ḏᴻḇᵪᶨᴲ ᶇᶉᶪ
꞉ ᶍ ᶱ ᵸᶪҌ ҍ

ᵲᵲᶆᶎ ḏᴻḇᵪᶨ ḏᴻḇᶱ ᵶᴲ ᶍ ꞉ ᶱ ᵸᶪᶇᵲᶬᶝᶆᶱ

ᵩᵲᶉᵥᴳ

Ӣӡ

ḏᴻḇᶍ ᶹḩᴻḀ( ᶍ )
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2

∞

Ӣᶆ ᵶᵾḏᴻḇᶇ
ᶍḏᴻḇᶱ ᶌᶪ

Ḧḁḇᴻḏᴻḇᶇᶍ ᶱ ᵸᶪ

ᶆ ᵸᶘᵬ ᶊᶃᵣᶅ
GISᶆḏᴻḇᶱ ᵸᶪ

ᵪᶨ ᵶᵾ ᶒ
ᶇ ᶩ ᵶᶽḲᶷᶍ ᶱ

∫ᶱ ᵶᴲ ᶱ ᶩ ᶪҎ ҏ
ӣ Ӥ

ᶍ ḏᴻḇᶍ
ᶱ ᵣ GƎISᶍ ᶊ ᶫᶪ

ᶍ ᶊ ᵸᶪ
GISḏᴻḇᶇCSVḏᴻḇᵫᶆᵬᶪᵾᶠᴲ
ᵲᶍ ᶱ ᵶᶅ ᵾᶉ ᶱ ᶪ

ᵲᵲᶆᶎ ∫ᶱ ᵶᵾ ᶆᴲDᶍ ḏᴻḇᶱ ᶪᵾᶠᶊ ᶉGISᶍḏᴻḇ

ᶒCSVᶍḏᴻḇᶱ ᵸᶪᴳ

3.3. 3D ḏᴻḇ ᶍ ḝḵ (ᴻ ᵬ)
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3.  

üḏᴻḇᶍ ᶍ ᶇ ᶊ ᵸᶪ

ḏᴻḇᶍ ᶍ ᶍ ᶍ ᶹḩᴻḀ

GeoDataFrame

GeoDataFrame ᶍḏᴻḇ ᶎᴲ
█ ᶍᶇᵩᶩ
ndex ֹ
ᶍ᷂ᴻᶇᶉᶪ ᵫ

ata ֹ
Attribute ᶍ ᵫ

eometry ֹ
ḀᶿḩḐḲᶍ ᴲ ᶍ ᵫ

ḏᴻḇᶱ⅛ᵥᵾᶠᶍ
ḏᴻḇ ᶇᶉᶂᶅᵩᶩᴲᵼᶍ ᶆᶡ
ḏᴻḇᶊ

( )ᴲ
( )ᴲ

( )
ᶍ ᶉ ᵫ ᵴᶫᶪ

DataFrame

DataFrame ᶎ ᶊ ᶍ
GeoDataFrame ᶇ ᵿᵫᴲ
╗ ᶉḏᴻḇᶱ⅛ᵥᵾᶠᶍ
ḏᴻḇ ᶇᶉᶂᶅᵣᶪ

FieldSetFile

GeoDataFrame ᶍᶧᵥᶊ
ḏᴻḇᶱ⅛ᵣᶝᵸᵫᴲḏᴻḇ ᵫ
│ᶉᶩᴲ█ ᶍᶇᵩᶩᶍ3 ᶆ
ᵴᶫᶪCSVḝᶶᶹḳᶊᶉᶪ

ḏᴻḇᶹḩᴻḀᶇᵶᶅᶎᴲ
GeoDataFrame ᶱִי ᵪᶨ

ᶊ ᵶᵾᶹḩᴻḀᶆᵡᶪ

Dwh:
ḏᴻḇ /Attribute ᶍ ᵫ ᵴᶫ
ᶅᵣᶪ
Type:
Dwh ᶊ ᵸᶪḏᴻḇᶍ ᴴ ᶍ ᵫ
ᵴᶫᶅᵣᶪ

Value:
Dwh ᶊ ᵸᶪ ᶍ (base64 ᶽ
ḻ᷈ᴻḑᵶᵾ)ᵫ ᵴᶫᶅᵣᶪ

ḀᶿḩḐḲḲḁḐ

╗ᶃ∙ ᶍḀᶿḩḐḲᶱ ᵶᵾ
ḲḁḐ ᶍḏᴻḇᶍᵲᶇᶆᵡᶪ
geometry ᶆ ᵴᶫᶅᵩᶩᴲ
ᶇᵶᶅᶎPoint( )ᴲ

LineString( )ᴲ
Polygon( ḥḲ᷉ḻ)ᶉᶈᶍ

ᶱ ᶃ

Index

Geometory

Point( )

LineString( )

Polygon( )

Point( )

Collection(Point(),LineString())
ᶇ ᵸᶪᵲᶇᶆᴲ ᶊ ᵶᶅ

∙ ᶍ ᶱ ᵸᶪᵲᶇᶎ
סּ ᴳᵾᵿᵶᴲ ᵷ ᶊ
ᵸᶪᵲᶇᶎᶆᵬᶉᵣ

ḀᶿḩḐḲḲḁḐᶍᵲᶇᴳGֹeoDataFrame

DֹataFrame
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3.  ( ᵬ)

ḏᴻḇᶍ ᶍ ᶍ ᶍ ᶹḩᴻḀ

GeoNdarray

ḀᶿḩḐḲ ᶱ ᵸᶪᵾᶠᶍ
╗ᵴᶫᵾḏᴻḇ ᶇᶉᶂᶅᵩᶩᴲ
ᶅᶍḀᶿḩḐḲ ᶎ

[index, X , Y , Z ]
ᶎ [index, X , Y ] ᶍ ᶆ
╗ᵴᶫᶅᵣᶪ

GeoNdarray ḏᴻḇᶹḩᴻḀ

ᵴᶫᶪḏᴻḇ

GeoNdarray ḏᴻḇᶹḩᴻḀ

ᵴᶫᶪḏᴻḇ
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4.1 Ꞌ᷿ḁḎḨ ᶍ◖ ᴴ

זּ ᶊ ᵸᶪḏᴻḇᵫ ᵶᵾᶇᵶᶅᶡƎᶈᶍᶧᵥᶊḏᴻḇᶱ◖ ᵸᶘᵬᵪ

ᵫᶃᵣᶅᵣᶉᵰᶫᶏ ᶊ ᵪᵸᵲᶇᶎᶆᵬᶉᵣGᵼᵲᶆƎ ᵼᶍᶚᵪᶍ ᶹḻḝḱ

ᶊᵩᵰᶪḏᴻḇᶍ◖ ᴴ ᶱ ᶊ ᶅᵣᵮᴳ ᶆᶎ ᷿ḁḎḨ

(ROADIS) ᶍ᷿ḁḎḨ ᶱ ᶩ ᵱƎ זּ ḏᴻḇᶍ ◖H ᶊꞌ ᶆᵬᶪ

ḥᶹḻḐᶊᶃᵣᶅ ᵸᶪG

4.1.1 ᷿ḁḎḨ(ROADIS)

ᶍ ᶊᵩᵣᶅᶎᴲ זּ ᶆ ꞌ

ᵶᶅᵣᶪᶧᵥᶉ Ǝּז ᶆᵡᶂᵾᶩ

ᴲ ᴲ᷁ ḁ ᶍ ᶍ ᵫ

(ᶔᵮᵼ )vᵶᶅ ᵴᶫᶅᵣᶪG

ᵲᶫᶨᶱ᷿ḁḎḨ ᶊ ᵸᶪᵾᶠᶊ

GIS( ᷿ḁḎḨ) ᶱ ᵶᶅ

ROADIS ᶎ ᵴᶫᶅᵣᶪ ᵲGᶫᶊᶧᶂ

ᶅ ᶊ ᵸᶪ ᶞᵫ ᵴᶫ

ᶅᵣᶪᴳ

( ) ᶞᶇ

ᶇ ᶊ ᵸᶪ ᶱ

GISᶱ ᵶᶅ ᶊ ᶱᵸᶪG

ᵲᶍ᷿ḁḎḨ ᶎƎ ᶉᶈᶱ

ᵷᶅᴲ ᶣ ♬ ᶊ

ᶱ ᵪᶃ ᶊ ᶱᵸᶪ᷿ḁḎ

ḨᶆᵡᶪG

᷿ḁḎḨᶊᶎ ᴴ ᶍ ᶇ

ᶊ ᵸᶪ ᴲ ᶣ ᶍ

ᶉᶈᶍ ᵫ ᶂᶅᵩᶩƎ

ᶍ ᶣ ᵫ ⌐ᶊᶆᵬᶪᴳ

᷿ḁḎḨ ᶍ

ḃḻḇᴻ

᷊ᴻḘᴻ
᷈ḻḜḭᴻḇ

ᴴ
ḏᴻḇḡᴻḁ

ḏᴻḇḡᴻḁ

ḴᶹḬ

ḴᶹḬ

ḴᶹḬ

ḴᶹḬ

᷁ḁḴᶹḬ

ḴᶹḬ

זּ ḴᶹḬ

זּ ḴᶹḬ

ֹ ḃḻḇ HᴻPᶱ ᶊ

52



( ) ḏᴻḇᶍ

ᵳᶇᶊ ᶍ᷿ḁḎḨᶇᶉᶂᶅᵩᶩƎ ᶣ ♬ ᶎḙḅ

᷈ḻᶱ ḃḻḇᴻᶍ᷊ᴻḘᴻᶊ ᵸᶪᵲᶇᶆƎ ᶣ ᶍ

ḏᴻḇᶱ ᶊ ᶫᶪᵲᶇᵫᶆᵬᶪᶧᵥᶊᶉᶂᶅᵣᶪG

ḏᴻḇᶍ ᶎᴲ ᶣ ♬ ᵪᶨ ᵴᶫᵾᶡᶍᶱ ḃḻ

ḇᴻᵫ ᶱᵶᶅᵣᶪG

ֹ ḃḻḇ HᴻPᶱ ᶊ

ḃḻḇᴻ
᷊ᴻḘᴻ

᷈ḻḜḭᴻḇᴻ
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ᵴᶫᵾḏᴻḇᶆ
ḡᴻḁḦḋḟᶱ

( ᶆ ᵪᶫᶅᵣ )ᶅ

ḏᴻḇᶍ
ᴴ

ḡᴻḁḦḋḟᶱ
Ᵽ

ᶍ ᶊ

ᶍ



4.1. זּ  ᶍḏᴻḇḟḱḋḐḝᶾᴻḨ ᶹḩᴻḀ

ḏᴻḇᶇ ᶊ זּ ᶊ ᵸᶪḏᴻḇᶱ ᵶᶅᵣᵮᵾᶠᶊᶎƎḏḀḇḳᶹḻ

ḝḱ ᶱ ᶇᵶᶅƎᵼᶍ ᶊᵩᵰᶪ ᶱ ᶂᶅᵣᵮ ᵫᵡᶪG ᶉ ᶇ

ᵶᶅᶎ∙ּזᶍᶧᵥᶉ ᶊᶉᶪG

ᶊᵩᵣᶅᶎᴲ ᶍ ᶍ ᶱḏḀḇḳᶹḻḝḱטּ ᶱ ᵣᶅ

ᶂᶅᵣᵮᵲᶇᶊᶉᶪRGOADIS ᶍ ᶇ ᶍ ᵬ ᶊᶉᶪᶇ ᵴᶫᴲ

ᶊ ᶉᶈᶍ ᶉᶈᵫ ᵥᵲᶇᵫ ᵮᶉᶪᴳ

ḏḀḇḳ

ḏḀḇḳᶹḻḝḱ ᶱ ᵸᶪ ᶊᶉᶪᴳᵲᶍ ᶊ ᵶᶅᶎ ᵫ

ᵥ ᶡᵡᶪᵫᴲ ᵫ ᵶᶅ ᵸᶪ ᶡᵡᶪᴳ ᶊᴲ ᶹḻḝḱ

ḏᴻḇᶍ◖ ᴴ ᶱ ᵣRƎOADIS ᶍ ᶆ ḃḻḇᴻᶍ ᶱֹוᵾᵸᴳ

( )

ᶊᵩᵣᶅᶎᴲ ᶣ ᶍ ᶱטּ ᶪᵲᶇᵫᶆᵬᶪᶧᵥ

ᶊᶉᶪᴳᶝᵾᴲ ᶱ ᵸᶪᵲᶇᶊᶧᶂᶅᴲḏḀḇḳ ᵫ ᶍ

ḏᴻḇᶊ ᶱ ᵥᵲᶇᵫᶆᵬᶪᶧᵥ ⱱᶱᵸᶪRGOADIS ᶍ ᶆᶎᴲ

ᵫ ᶂᶅᵣᵾ ᶊ ᵸᶪᴳ

( )

ḏḀḇḳ

ḏḀḇḳᶹḻḝḱ
( D)

ᶍ

ḏᴻḇᶍ

ḏᴻḇᶍ ◖ ᴴ

ḏᴻḇᶍⱣ
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ᶊᵩᵣᶅᶎᴲ ᶍ ᵸᶪ ᶱ ᶠᶅḏḀḇḳḏᴻḇᶍ◖ ᶱ ᶂ

ᶅᵣᵮ ᶇᵶᶅᵣᶪGᶷ᷄ḃḁ ᶇᵶᶅᶎArcGIS ᷄ḱᶻḑᶱ ᵶᶅᵩᶩƎ

ᵫArcGIS ᶱ ᶆᵬᶪ ᶆᵡᶫᶏᴲ ᶱ ᶊ ᶫᶪᵲᶇᵫᶆᵬᶪ

ᶧᵥᶊᶉᶂᶅᵣᶪG
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4. ᶊᵩᵰᶪ

ᶍ ᶇᵶᶅƎ ᶒ ᶍ ᶱ ᵸᶪᴳɕ

ᵾ ᵼƎᶍ ᶍ ᶊᶃᵣᶅᶡ ᵺᶅ ᵸᶪG

4.2.1 ᶍ

( ) ᶍḏḀḇḳᶹḻḝḱ ᶍ◖

( )
ḏḀḇḳ
( ᵫ )

ᶹḻḝḱ
( ḏᴻḇᶍ )

ḏḀḇḳᶹḻḝḱ
( D)

╗

ḏᴻḇᶍⱣ

ArcGIS
᷄ḱᶻḑ

ḏᴻḇᶍ
◖ ᴴ

ḏᴻḇ
( ≠ )

ḏᴻḇ ᶍ
≠

ḏᴻḇᶍ
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ᶍ◖ ᶆᶎᴲ ᶍᶇᵩᶩƎ ᵫḏḀḇḳ ᶍ

ᶱֹוᵾᵸᵲᶇᶊᶉᶂᶅᵣᶪGᵾᵿᵶƎ ᵫḏᴻḇᶱ ᵸᶪᵲᶇ

ᵫ ⌐ ᵫ ᵣ ᵼGᶍᵾᶠ ḏƎᴻḇ ᶊᶃᵣᶅᶎƎ ≠ ᶱ ᶫᶅᵣᶪᴳ

ᶊᵩᵰᶪ ᵫ ᵬᵮᶉᶪᵲᶇᵫ ᵴᶫᶪG

(2)

∏
ᶍ

1֯ ᶍ ᶱ
ᶍ ᶱ ᵶᶅᴲ

Ᵽ ᵸᶪ

ᶱ ᵸᶪᵾᶠᶊᴲ
ḏᴻḇᵫ ᵴᶫᶪ ᶊ
ᶗᶍ ᵫ

֯ ᶍ ᶱ
ᵫArcGIS ᶱ ᵶᶅᴲ
ᶍ ᵪᶨᶿḻḱᶹḻ

ᶆⱣ ᵸᶪ

30,000 ⱦ
/

ᵳᶇᶍ ᵫ

(3)

ḏḀḇḳᶹḻḝḱ ᶍᶹḩᴻḀ יּ ᶊᶧᶪ זּ 3 D ḪḏḳᶍAR

ʣᶫ ֓ ὕ ᷂ʤḛ
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( ) ᶍḏḀḇḳᶹḻḝḱ ᶍ◖ (ᶹḩᴻḀ)

ᶊᵩᵣᶅᶎᴲ ᶍ Dᶆ ᶱ ᶂᶅᵣ GᶅIS ᵫ ᵶᶅᵣᶪG

ᵼᵲᶊ ᵾᶊ Dᶊᶧᶪ ᶱ ᵥᵲᶇᶱ ᵶƎ ᶍ DᶍGISᶊ ᵶᶅᶡ

ᶆ ᵶᶅᵣᵮᵲᶇᶊᶧᶂᶅƎ ᶊ ᶉḏᴻḇᶍᶣᶩ ᶩᶱ ᵥᵲᶇᵫᶆ

ᵬᶪᶧᵥᶊ ᶱ ᶂᶅᵣᵮ ᶆᵡᶪG

ᶍ

( )

ᶹḻḝḱ
( ḏᴻḇᶍ )

ḏḀḇḳ
( D)

ḏḀḇḳ
( D)

ḏᴻḇᶍ ḏᴻḇᶍ

ḏᴻḇ

ḏᴻḇᶍ

ᶍ ᶍ

ḏᴻḇᶍ
Ᵽ

ḏḀḇḳᶹḻḝḱ
( D)

ḏḀḇḳᶹḻḝḱ
( D)

4.2.2 ᶍ ( ᶹḩᴻḀ)
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ᶍ ᶇ ᶆ ᶱ ᵥ ᵫᵡᶪᵾᶠƎ ᶊ ᶱ ᵥᵲᶇᵫ ᶠᶨ

ᶫᶪᴳ

ᶱטּ ᶂᶅᵣᵮ ᶆᶎƎ ᶊ╗ ᵫᵪᵪᶪ╗ ᶆᴲ ᶎ ᶊ

ᵶᶉᵣᵾᶠƎ ᶈᶍᶧᵥᶊ◖ ᵶᶅᵣᵮᵪᵫ ᶆᵡᶪG

(3)

(2) ᶍ ᶹḩᴻḀ

STEP1 ᶆ ᵷᵾ ᶱ┐ ᵶᶉᵫᶨ ᵶᶅᵣᵮᵲᶇᶱ ᵶᶅᵣᶪ

STEP2
∫ᶱ ᵶᶉᵫᶨᴲ ᶊ ᵶᶅ ᵺᶪᵲᶇᶱ ᵸᶪ

ᶝᵾᴲᵼᶍ ᶊᶎ ᶉᶈᶍ ᶇ ᵸᶪᵲᶇᶊᶧᶂᶅᴲ ᶍ ᶉᶈ
ᶱ ᶂᶅᵣᵮᵲᶇᶱ ᵶᶅᵣᶪ

STEP3
∫ᶊᶃᵣᶅᶎ ≥ᶱᵶᶉᵫᶨᴲ╗ ᶊ ᵶᶅᶡⱣ ᶆᵬᶪᶧᵥᶊ

ᵸᶪ
ᶝᵾᴲḩḇḘᴻḁ ᶆᶍ ᶊᶃᵣᶅᶡ ᶱᵶᶅᵣᵮ

ᶆᶎ ∙Ǝּזᶍᶧᵥᶊ ᶊ ᶱ ᵱᶅᵣᵮᵲᶇᶱ ᵶᶅᵣᶪG

F8 VPSᶱ ᵶᶉᵫᶨ ᶱᵶᶅᵣᵮᶹḩᴻḀᶆᵡᶪG

ᶊᵩᵣᶅᶎ ᶊ∙ּזᶍᶧᵥᶉḩḇḘᴻḁ ᶱ ≥ᵶᶅᵩᶩƎᵲᶫᶨᶍ

ᶊ ᵶᶅᵣᵮᵲᶇᶱ ᶇᵶᶅᵣᶪG

ḩḇḘᴻḁ GOSHUIN  RUMBLE  - tamana -

᷿ḧḭḴᴻ᷿ḯḻVR ḁḦᴻḐ ḥᴻḇḳ
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5.1.1 ᶍ ᶉ ⱱ

60

5.   ᵴᶫᶪḮᴻḁ᷆ᴻḁ( ᷿ᴻḻ)
זּ ᶍḏᴻḇ ᶊᶧᶂᶅƎ ᵴᶫᶪ ᶍ ᶇᵶᶅᶎ∙ּזᶍ

Ḯᴻḁ᷆ᴻḁᵫ ᶆᵬᶪG

1. ᶍ ᶇ

⌡ᶣ ᶍ ᴲ ᶎ זּ ᶍ∞ ᶱ ᵸᶪᵾᶠᴲ

ᶍ ᶆ ᶉ ᶱⱣ ᵸᶪ ᵫᵡᶪᴳ ᶍ ᵫ ᶊ

ᵸᶪ זּ ᶊᵩᵣᶅᴲ ᵸᶪ ᶱ ᵶ ᵶᴲ ᶉ∞ ᶱ №ᵸᶪᵲ

ᶇᶎᴲ ᶊᶡ ╢ᶊᶡ ᵬᶉ ᶇᶉᶂᶅᵣᶪᴳ

2. Ḫḏḳᶍ ᷿ᴻḻ( )

ḏᴻḇᶊᶧᶪḏḀḇḳּטᶊᶧᶩᴲ ᶎᶿḻḱᶹḻ ᶆ ᶉ ∫ᶍ זּ

ᶱ ᴴⱣ ᶆᵬᶪᶧᵥᶊᶉᶪᴳ ᶣ ᶱ ᵸᶪᵿᵰᶆ ￼

ᶍ ᵫ ᶊ ᵴᶫᴲ ᶡ ᶊ סּ ᶇᶉᶪᴳ ╢ᶊ

ᶇᶂᶅᶡᴲ ￼ ᶍ ᶣ ᶇᶍ ᵫ᷿ḁḎḨ ᶆ

ᵸᶪᵾᶠᴲ ᶍ ᶣ ᵫ ᵴᶫᶪᴳטּ

3. ᵴᶫᶪ וֹ

ᶍ ᶣ ᵺ ꞌ ᶍ ᶊᶧᶩᴲ ᶍ ᶇ

ᶍ ᵫטּ ᵸᶪᴳᶝᵾᴲ ᵪᶨ ᶝᶆᶍḲᴻḑḇᶹḨᵫסּ ᵴᶫᴲ

ᶍ ᶡ ᵴᶫᶪᴳ

4. ᵴᶫᶪ ᶇᵼᶍ ꞌ

BEFORE AFTER

ᶊᵩᵰᶪ ᶉ

ᵴᶫᶪ ꞌ

∫ ḃ᷂ḭḲḎᶸ ᶍ ᵪᶨ סּ ᶉ Ḵḡḳᶍ

ᶍ ḦᶹḒḻḘᴻ ½ ᶊᶧᶪ ᶍ

ḏᴻḇ ᶍ ½ḏᴻḇᶍ ᶊ ᵸᶪ ᶍ
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5.1. ᶆᶍ ᶍ ᶇטּ ⱱ

ᶊᵩᵰᶪ ᶍ

1. ᶍ ᶇ

ᶍ ᶆᶎᴲ ᶍ ᶍᶞᶊ ᶄᵣᶅ ᶱ ᶅᶪᵾᶠᴲ ᶊ

ᵶᶅᶞᶪᶇ ᶍ∞ ᵫ ᶇ│ᶉᶂᶅᵣᶪ᷆ᴻḁᵫ ᵶᶅᵣᶪᴳᵲᶫᶊᶧᶩᴲ

ᶣ ᶍ ᵶᵫ ᶇᶉᶩᴲ ᶍ Ⱬᶣ᷈ḁḐ ᵫנּ ᵶᶅᵣᶪᴳ

ᶝᵾᴲ ᶍ ᵫ ᵷᶽḲᶷᶆ ᶱ ᵥ ᴲ זּ ᶍ ᵫ

ᶉᵾᶠᴲ ᶊ ᶱ ᵸᶪᴳ

2. Ḫḏḳᶍ ᷿ᴻḻ( )

ᶍ ᶊᵩᵣᶅᴲ ᶍ ∞ ᶱ ☿ᵶᵾ3 Ḫḏḳᶱ

ᵶᴲḏḀḇḳᶹḻḝḱ ᶇᵶᶅ ᵸᶪᴳ ᶊᶎ ᶍ ᶉ∞ ᶱ

3 ᶆ ᶆᵬᴲ ᶇᶍ ᶡ᷿ḁḎḨ ᶆ ᵥᵲᶇᵫּס ᶇᶉᶪᴳ

ᶝᵾᴲ ᶆ ᶣּי ᶍ ᶱ ᶆᵬᶪᵾᶠᴲ ᶆᶍ

ᶩᶱ ᶆᵬᶪᴳטּ

3. ᵴᶫᶪ וֹ

ᶍ ᶊᴲᶧᶩ ᶇ᷈ḁḐ ᵫ ᶆᵬᶪᴳᶝᵾᴲ ᶍ

ḉᶼḋ᷄ᶊᶧᶩᴲ ᶍḐḱḞḳᶣ Ḳḁ᷄ᵫ ᵴᶫᴲ↨ ᵫ ᵸᶪᴳᵴ

ᶨᶊᴲ ᶆᶍ ḁ᷆Ḁḭᴻḳᶍ ᵫ ᵴᶫᴲטּ ᶍ ᶣ

ᶊᶧᶪ ᶍ ᶊᶡᶃᶉᵫᶪᴳ

4. ᵴᶫᶪ ᶇᵼᶍ ꞌ

ᵴᶫᶪ ꞌ

ḏᴻḇ ᶍ ᶉ ☿ḝḵᴻ½ ᶍ טּ

∫ ᶇ ᶍ ½ ᶆᶍ ḳᴻḳᶍ

ḏᴻḇ ᶍ ½ ᶇᶍ ᶍ

᷿ḁḎḨ ᶍ ½ ᷿ḁḎḨᶇᶍ ᶍ

BEFORE AFTER
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טּ ᶣ┐ ᶗᶍ

1. ᶍ ᶇ

ᶱ ᶊᵶᵾ ᶆᶎᴲ ᶍ ᶣ ᶍ ᵫ ᵶᶅᵩ

ᶩᴲ ᶍ №ᶊ ᶉ ᶱ ᵶᶅᵣᵾᴳ ᶣ ￼ ᶱ ᵸᶪᵾ

ᶠᶊᶎᴲ ᶉ ᶱ ᶪ ᵫᵡᶩᴲ ᵫטּ ᶟ ᶍ ∞ ᵰᵫ

ᶆᵡᶂᵾᴳᶝᵾᴲ ᶉ ᵫ ᶩ ᵴᶫᵾ ᴲᶈᶍוֹ ᵫᶈᶍᶧᵥᶊ

ᵭ ᵭᵴᶫᶅᵣᶪᶍᵪ ᶱ №ᶆᵬᵹᴲ ᶊ ᶝᶉᵣ ᵫᵡᶂᵾᴳ

2. Ḫḏḳᶍ ᷿ᴻḻ( )

3 ḏᴻḇᶊ ᴲ ᴲ ᶍ ᶱ ᵸᶪᵲᶇᶆᴲ ᶍ

טּ ᶱ╗ ᶊּס ᶆᵬᶪᴳטּ ᶣ ᶊ ᶄᵣᶅ ∞ᶱ

ᶊḱḻ᷄ ᵰᵶᴲ ᶨᶫᵾ ᶍ ᶆ וֹ ᶉ ᶱ ∏ᶆᵬᶪᴳᶝᵾᴲ

ᶣ טּ ᶱḏḀḇḳḏᴻḇᶇᵶᶅוֹ ᵸᶪᵲᶇᶆᴲ ᶍ┐

ᶊ┌ ᵶᴲ ᶉ ᶣ ᶍḲḁ᷄ᶱ ᶆᵬᶪᴳ

3. ᵴᶫᶪ וֹ

ᶉ ᶊᶧᶩᴲ ᶉ ꞌᶣ ᵫ ᵴᶫᴲ┐ ᷈ḁḐᶍ

ᵫטּ ᶫᶪᴳ ᶍ ᶱ ᶊ ᶆᵬᶪᵾᶠᴲלּ ᶣ ᶗᶍ

ᶇᵶᶅᶡ ᶆᵬᴲ ᶍ ᵫ ᶊᶉᶪᴳᵴᶨᶊᴲ ᶍ טּ

ᶊᶧᶩᴲ ╢ᶍ ᵫ ᵴᶫᴲ ᶨᶫᵾ ╢ᶆᶡ ᶉᶷḃḋḐḦḕḀḩḻḐ

ᵫ ᵸᶪᴳ

4. ᵴᶫᶪ ᶇᵼᶍ ꞌ

ᵴᶫᶪ ꞌ

ḏᴻḇ ᶍ┐ ᶣ ᷿ḁḎḨᶇᶍ

טּ ᶍ טּ לּ ᶍ ᴲ ᶣḏḀḇḳḏᴻḇᶇ

ᶗᶍ ☿ḟḵḃḁ טּ ᶣ ᶇᶍ ᶱ

ḏᴻḇ ᶣוֹ ᶍ ᶉ ☿ḝḵᴻᶍ

5.1.3 ᶍ טּ ᶒ┐ ᶗᶍ

BEFORE AFTER
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ᶗᶍ

1. ᶍ ᶇ

ᶆᶎᴲ ᶍ ᶉᶈᶱ ᶆ ᵸᶪ ᵫᵡᶪᵫᴲ ☼ ᶣ

ᶊᶧᶂᶅᶎ ᶉ ∞ᵫ ᶨᵹᴲ ᶍ ᵰ ᶫᶣ ᶊ ᶉ ᵫ

ᵷᶪḲḁ᷄ᵫᵡᶪᴳ ᶊᴲ ᶠ ᵶ ᶎ ᶩ ᵶᵫ ᵶᵮᴲ ☼ᶎ╗ ᶆ ᶆ

ᵬᶉᵣ ᶉ ᶇᶉᶂᶅᵣᶪᴳᶝᵾ2Ǝ ᶆᶎ꞊ ᵬ ᶍ∞ ᶣ

ᶇᶍ ᶉᶈᴲ ᶉ ᶍ №ᶊ ᵫᵡᶪᴳ

2. Ḫḏḳᶍ ᷿ᴻḻ( )

ᴴ ᶍ ᶱ ḏᴻḇᶇᵶᶅ360 ᴴ ᶊ ᵶ3ƎD Ḫḏ

ḳᶇᵶᶅ ᵸᶪᵲᶇᶆᴲ ≥ᶍ ᵪᶨ ᶆ ᶉ￼ ᶱ ᶆᵬᶪᴳ

ḏᴻḇᶣ ᶍ3D Ḫḏḳᶇ ᶌ ᶮᵺᶪᵲᶇᶆᴲ ᶇᶍ │ᶣ ᶹḻḝḱ

ᶇᶍ ᴴ ᶱ ᶍ ᶆᶡ סּ ᶇᶉᶪᴳ

3. ᵴᶫᶪ וֹ

ᶍ ᵰ ᶫ ᵪᶨ ᵪᶨ ≥ᶍ ᶆ ᶆᵬᶪᵾᶠᴲ ᷀ḋ

Ḑᶣ ᶇᵶᶱ ᵯᵲᶇᵫᶆᵬᶪᶧᵥᶊᶉᶪᴳᶝᵾᴲ3D ᶆ∞ ᶣ ᶱ ᵺ

ᶪᵾᶠᴲ ᶇᶍ │ᶣ↨ ᶍ᷄Ḳᶷḱḻḁᶱ ᶊ ᶆᵬᶪGּנᵧᶅᴲ

ᶍᵾᶠᶍ ᵫᴲ ᶍ ᶣ ᶍ ḏᴻḇᶇᵶᶅᶡ סּ ᶇ

ᶉᶪᴳ

4. ᵴᶫᶪ ᶇᵼᶍ ꞌ

ᵴᶫᶪ ꞌ

ḏᴻḇᶍ ½
ᶷᴻ᷀ᶹḞּט

ḏᴻḇᶱ ᵸᶪ ᶍḳᴻḳ ᶠ֩ ᶉᶈᶍ ֪

ḏᴻḇᶍ ⅛ᵣ ḃ᷂ḭḲḎᶸ ∫ᶍ ½ḟḱᶹḘ᷿ᴻḥḲ᷿ᴻᶍ

5.1.4 ḏᴻḇ ᶊᶧᶪḪḏḳ ᶱ ᵷᵾ ᶍ
ᴴטּ

BEFORE AFTER
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1. ᶍ ᶇ

ᶊᵩᵰᶪḱᶹḝḱᶹḻᶍ ᶉ ᶎᴲ ᶍ ᶊ סּ ᶆᵡᶪᴳ

ᵶᵪᵶᶉᵫᶨᴲ ᶍ ᶊᶧᶪ ᶆᶎᴲ ￼ ᶍ ᶊ ᶱ ᵶᴲ

ᶍ ╣ᶍ ᶊᶡ ᶉ ᵫᵪᵪᶪᴳᶝᵾᴲ ᶍ ᵫ ᶊ ᵸᶪ

זּ ᶊᵩᵣᶅ 2Ǝ ᶍᶞᶆᶎ ∫ᶍ ᶱ №ᵸᶪᵲᶇᵫ

ᶆᵡᶪᴳ

2. Ḫḏḳᶍ ᷿ᴻḻ( )

3 ḏᴻḇּטᶊᶧᶩᴲ ᶍ ᶣ ᶱ ᵪᶃ ᶊ №ᶆᵬᶪᶧ

ᵥᶊᶉᶪᴳ ᶊᶎᴲ ᶱḏḀḇḳḏᴻḇᶇᵶᶅ ᵶᴲ ￼ ᶍ

ᵪᶨꞌ ᶍ ᶝᶆᴲ╗ ᶍ ꞌᶱ᷿ḁḎḨ ᶆ ᶊ ᵥᵲᶇᵫּס

ᶇᶉᶪᴳ

3. ᵴᶫᶪ וֹ

ᶍ ᵣ ( ╪ᶣ ᶗᶍ ḳᴻḐ )ᶱ ᶊ ᵸᶪᵲᶇᶆᴲ

ᶍ ￼ ᶱ ∞ ᵰᶆᵬᶪᶧᵥᶊᶉᶪᴳᵲᶫᶊᶧᶩᴲ ᶨᶫᵾḲḅᴻḁ

ᶱ וֹ ᶊ ᵶᴲ ᶍ ᵫטּ ᶆᵬᶪᴳᵴᶨᶊᴲ ᶍ ḏᴻḇᶱ

ᵸᶪᵲᶇᶆᴲ ᶍ ᵣ￼ ᶍ ᶣ ᶊᶡᶃᶉᵫᶪᴳ

4. ᵴᶫᶪ ᶇᵼᶍ ꞌ

ᶍ ∞ᶍ

ᵴᶫᶪ ꞌ

ḏᴻḇ ᶍḏḀḇḳּטᶊᵩᵰᶪ ᶇ ᶍ

᷿ḁḎḨ ᷿ḁḎḨᶣ ᷿ḁḎḨᶇᶍḏᴻḇ ᶍ

◖ ᶍ ḝḵᴻᶇ ᶍ ᶍ

ḃ᷂ḭḲḎᶸ ᶹḻḝḱ ᶍ ᶉ ᶇᶷ᷄ḃḁ

5.1.5 ᶊᵩᵰᶪ ∞ᶍ ᶉ ᶗᶍ

BEFORE AFTER
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᷿ḧḭḴᴻ᷿ḯḻᶊᶧᶪ

1. ᶍ ᶇ

ᶍ☼ ᶊᶧᶩᴲ ᶆᵡᶪ ᵫ ᵶᶅᵣᶪᴳ ▓ ᶊ

ᶍ᷂ḫḙ᷿Ḏᶸᶱ ᵧᵾ▓ ᵫ ᶊ╙ᶫ ᵸ ᶆᶎᴲ ∫ᶍ

ᶣ ╣ᶍ ᶊ ᶱ ᵶᶅᵣᶪᴳ

2. Ḫḏḳᶍ ᷿ᴻḻ( )

ᶍ3 ḏᴻḇּטᶊᶧᶩᴲ ᶣ ᴲ ᶱ ᶟ ᶱּס

ᶆᵬᶪᶧᵥᶊᶉᶪᴳᶝᵾᴲטּ ᷿ḧḭḴᴻ᷿ḯḻᶇ ᵺᶪᵲᶇᶆᴲ ▓ ᶊḤḐ

ḳḕḋ᷄ᶇᶉᶪ￼ ᶱ ᶊ ᵸᶪᵲᶇᵫᶆᵬᶪᴳּנᵧᶅᴲ ᶍ

ᶊᶃᵣᶅᶡ ᶱ ᵥᵲᶇᵫᶆᵬᶪᶧᵥᶊᶉᶩᴲ ḏᴻḇᶇ ᵺᶪᵲᶇᶆᶧᶩ

ᶉ᷿ḧḭḴᴻ᷿ḯḻᶱ ᵥᵲᶇᵫᶆᵬᶪᴳ

3. ᵴᶫᶪ וֹ

ᶍ᷿ḧḭḴᴻ᷿ḯḻᶱ ᵥᵲᶇᵫᶆᵬᶪᶧᵥᶊᶉᶪᶇᴲ ᶊ ᶱᵸ

ᶘᵬ ᶱ ᵸᶪᵲᶇᵫᶆᵬᶪᶧᵥᶊᶉᶪᴳᶝᵾᴲ ╓ᶊᵩᵰᶪ ᶊ

ᶃᵣᶅᶡᶷḋḟḏᴻḐᶱᵪᵰᶪᵲᶇᵫᶆᵬᴲ ᶍ ᵫ ᶆᵬᶪᴳ

4. ᵴᶫᶪ ᶇᵼᶍ ꞌ

ᵴᶫᶪ ꞌ

᷿ḧḭḴᴻ᷿ḯḻᶇᶍ ▓ḏᴻḇᶣ ḏᴻḇᶇᶍ ᶍ

ḏᴻḇ ᴴ ᴴ ᶍ ½ טּ ᶍ ☿ ᶍ

ᶇᶍ ᶊᵩᵰᶪḏᴻḇ ᶍ

ᶗᶍ ∫ Ḳḁ᷄ ᶍ ½ḗ᷾ᴻḑḦḋḟᶗ ☿ᶱ

5.1.6 ᶍᵾᶠᶍ ᷿ḧḭḴᴻ᷿ḯḻ

BEFORE AFTER



ᵲᶫᶝᶆProject PLATEAU ᶆᶎᴲ זּ Ḫḏḳᶊ ᵸᶪ ᶱ ᵷᶅᴲ

ᶉ ᴴ ᶣᴲ ᴴ ᶍᵾᶠᶍ᷿ḁḎḨ ᶍ ᴲ

ᶍטּ ᶉᶈᵫ ᶠᶨᶫᶅᵬᵾᴳ

ḗḻḑḞḋ᷄ᶆᶎᴲᵼᶍ ᶡ ᶝᵧᶃᶃᴲ ᶱ ᶊᴲ ᵫ ᵶ

ᶅᵣᶪ ᶍGISḏᴻḇᵪᶨ זּ ᶍ3D Ḫḏḳᶱ ᵸᶪᵾᶠᶍ

ᶣᴲᵼᶍ◖ ᶊᶃᵣᶅ ᶱ ᶂᵾᴳ ᶆᶍ↨ ᶉ

ᶍ ᶱ ᶝᵧᵾḏᴻḇᶍ ∫ᶣ◖ ᴲḏᴻḇ ᴴ ᶍ ᶇ

ᵣᶂᵾ ᶎᵡᶪᶡᶍᶍᴲ ᶊᵩᵣᶅ ᶣᶹḻḝḱ ᶊᵩᵰᶪ

ᶍḌᴻḳᶇᵶᶅᶍ ᵫ ᶆᵬᶪᴳ

ᶎᴲ Ḫḏḳᶍ ᶱ ᵪᵶᶃᶃᴲ♯ ᶍ ᶽḲᶷᶊᵩᵰᶪ ḟ

ḵḀᶼ᷄Ḑ ᴲ ᶉ ᶱ ᵶᶉᵫᶨᴲ ᶊᵩᵰᶪ3D Ḫḏ

ḳᶍ ᵩᶧᶒ ◖ ᶍ ᶱ ᶊ ᶠᶅᵣᵮ ᵫᵡᶪᴳᵼᶍ

ᶊᴲ Ḵḡḳᶆᶍ ╗ ᶉ ᶊ ᶄᵮḪḏḳ ᴴ ᶣᴲ ᶉᶝᶀᶄᵮ

ᶩᶣ ᶍ ᶗᶍ ᶇᵣᶂᵾᵲᶇᶡ ᶆᵬᶪᶆᵡᶬᵥᴳ

ᵴᶨᶊ BƎIM ᶍ ᶉḏᴻḇᶇᶍ ᶱ ᶟᴲ ᴴ ╗Ḫḏḳᶍזּ ᶉ

ᶊᶧᶩᴲ ᵫ ╗ḟḱḋḐḝᶾᴻḨ ᶆ┌ ᶱ ᵸᶪᶉᶈᴲḟḵ

Ḁᶼ᷄Ḑᶍ ᴴטּ ᶱטּ ᵧᵾ וֹ ᶱ ᵷᶅᴲ ╓ᶍִי ᶍּס

ᶱ ᶂᶅᵣᵮᵲᶇᵫ ᶠᶨᶫᶪᴳ

ᵲᶫᶨᶍ ᶱ ᵷᶅᴲ ᶍḏḀḇḳḌᶹḻᶍ ᶣḏḀḇḳ ᶱ ᵶ

ᵾᶝᶀᶄᵮᶩᶍ ᵫ ᵴᶫᶪᴳ
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֯ḏᴻḇ ᶍ ᵧ

ḏᴻḇ ᶍ ᶎ ᶇ ᵷᶷḟḵᴻḉᶆ ᵧᶪᵲᶇᵫּס ᶆᵡᶩᴲWᴂ1Hᵇ

ᶊ ᵬ ᵧᶅ ᶱ ᵸᶪᵲᶇᵫᶆᵬᶪ 3GD Ḫḏḳᶱ ᶪᵾᶠᶍᵆ ᵣᴴᶆᵬ

ᶉᵣᵇᶱᵆᵡᶪᴴᶆᵬᶪᵇᶊ ᵧᶪ( ᶱ ᵸ )ᶅᵲᶇᵫᴲᵆḪḏḳּט ⱱᵇᶍ ᶇᶉ

ᶪᴳ

#
3D Ḫḏḳᶱ ᶪᵲᶇᵫᶆᵬᶉᵣ
( AֹsIs)

3D Ḫḏḳᶱ ᶪᵲᶇᵫᶆᵬᶪ
( TֹoBe)

1 When
(ᵣᶃ)

Ḫḏḳᵫ ᵶᵣ ( )
ᶊ

Ḫḏḳᵫ ᵶᵣ (
)ᶊ

2 Where
(ᶈᵲᶆ)

( )ᶆ ( )ᶆ

3 Who
(ᵿᶫᵫ)

╗ ᶉ (ᶹḻḝḱ ) ╢ᵫ ḏᴻḇ ᶱ ᵶᵾ (ᶹḻ
ḝḱ ) ╢ᵫ

4 What
(ᶉᶊ )ɵ

3D Ḫḏḳᶱ 3D Ḫḏḳᶱ

5 How
(ᶈᶍᶧᵥᶊ)

ᶪ( ᵸ )ᶅᵲᶇᵫᶆᵬᶉᵣ ᶪ( ᵸ )ᶅᵲᶇᵫᶆᵬᶪ

6 Why( ᶉᵻ) ( )ᶊ ᶎ ᶩᵹᴲ
ᵫ ᵣᴳɕ ᵾᴲ ᶩ ᶡ ᵪᶨᶉᵣ

( )ᶊ ᴴ ᴴ ᶩ
ᶍ ᶃᶇᶡ ᶂᶅᵣᶪ

2֯ ḏᴻḇ ᶊᵩᵰᶪ ᶍ №

ᵆW1Hᵇᶆ ᵶᵾ ᶱᴲ ᶂᶅᵣᶪ ᶆ ᶱ ᵬ ᵧᶪᶇ ᶱᶹḩᴻ

Ḁᵶᶣᵸᵮᶉᶪᴳ ᵫᶹḩᴻḀᶆᵬᵾ ᶎᴲ ᶍ ᶊ ᵸᵲᶇᶆ ᶍ ᶱ

ᶃᵰᶪᵲᶇᵫᶆᵬᶪᴳ

#
ᵬᶱ ᶪᵲᶇᵫᶆᵬᶪ

(ToBe)
ᵬᶱ ᶪᵲᶇᵫᶆᵬᶉᵣ

(AsIs)

1 When
(ᵣᶃ)

ᵬᵫ ᵶ (r ᶘᵾᵣ) ᶊ ᵬᵫ ᵶ (r ᶘᵾᵣ) ᶊ

2 Where
(ᶈᵲᶆ)

ᶆ ᶆ

3 Who
(ᵿᶫᵫ)

ᶍᵡᶪ ᵫ ᶍᶉᵣ ᵫ

4 What
(ᶉᶊ )ɵ

ᵬᶱ ᵬᶱ

5 How
(ᶈᶍᶧᵥᶊ)

ᶪᵲᶇᵫᶆᵬᶪ ᶪᵲᶇᵫᶆᵬᶉᵣ

6
Why( ᶉᵻ)

ᶊ ᴴ ᶎ ᶂᶅᵩᶩᴲ
ᶍᵡᶪ ᶎ ᶍ ᵣ ᶇ
ᵬᶍ ᶩ ᶱ ᶂᶅᵣᶪ

ᶊ ᴴ ᶎ ᶂᶅᵣᶪᵫᴲ
ᶍᶉᵣ ᶎ ᶍ ᵣ ᶇ

ᵬᶍ ᶩ ᶱ ᶨᶉᵣ

ᶍ ᶊ ᵸᶇᴴᴴᴴ
ᶊ ᶇ ᶎ ᶂᶅᵣᶪᵫ ḏƎᴻḇ ᶍᶉᵣ ᶎḏᴻḇ Ḍᴻḳ( )ᶍ ᵣ ᶇ

3D Ḫḏḳ( ᶍ(וֹ ᶩ ᶱ ᶨᶉᵣ



3֯ ᶍ
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ᶊᶹḩᴻḀᶆᵬᶪ ᶱ ᶊᴲ ᵶᶅᵣᶪḪḖ( ᴴ )ᶇ ( ᵣ ᴴ

ᶩ )ᶱ №ᵸᶪᴳ ᶩᶉᵣḪḖᶣ ᶱ ᵶᵾᶨᴲ ᵶᵣ ᶱוֹ ᵪᶨ ᵸᶪ

ᶍᶆᶎᶉᵮᴲ ᶣ ᶱ ᶣ ᶍ ᶆ ꞌᶆᵬᶉᵣᵪ ᵧᶪᴳ

# ᵬ Ḫḏḳ

ᵬᵫ ᶘᵾᵣ ḏᴻḇ( Ḫḏḳ)ᵫ ᶩᵾᵣ

( )
קּ ֹ

קּ ֹ זּ ᶍ ḏᴻḇ
(᷿ᶼᴻḟḝᶶᶹḳ)

ֹ ᶍ ᶱ ᵸḏᴻḇ(DEM)
( ╪ )

( ≥)
ֹ ᴲꜞᴲ ᶍ ᴲᵶᶦᵥᶥᴲ ᴲ

ḐḦḐᴲ᷂ḫḡḌ

ֹ זּ ᶍ ḏᴻḇᶱ ᵸᶪ ᶊ
ᵶᵾ ḏᴻḇ( ֹ ᴴ
ᶉᶈ)

ḝḱᶹḙḻᴲ᷈ḻḵᴲ ᶱ ᶫᶪ ᴲ
ᴲ ᴲ ᶩ ᵰᶪ

à á
ḏᴻḇ Ḍᴻḳ
à á
ḟḵ᷅ḱḧḻ᷅ ᴲ
ḏᴻḇḡᴻḁḅḝḐᶻᶼᶷ

ḏᴻḇ

וֹ

ᵬ( )
ֹ ᶱḝḱᶹḙḻᶆ ᶩ ᶫᶅ

ᵣᵾ

ᵶᵣ ᵬ( )
ֹ ᶣ ᶍ ᶇּז

ᶣ ᶩ ᶊ ᶱ ᵶᵾᴲ ᶱḝḱ
ᶹḙḻᶆ ᶩ ᶫᶅ ᵣᵾ

GISḏᴻḇᶍḝᶶᶹḳ
GֹIS ᶍ ֺăᶊּ ᵷᵾḏᴻḇ

ᶱ ᶃḏᴻḇ

3D Ḫḏḳᶍḏᴻḇḝᶶᶹḳ
3ֹD Ḫḏḳᶍ ᶊ ᵷ

ᵾḏᴻḇ ᶱ ᶃ GƎIS ᶍ ֺăᶊּ
ᵷᵾḏᴻḇ ᶱ ᶃḏᴻḇ

GIS ḏᴻḇᶱ ᵣ ᵧᶪᶇᴴᴴᴴ
ᶍ᷿ḁḎḨᵫ ᵸᶪḏᴻ

ḇ ᶇ ᵶᶉᵣᵾᶠᴲ
ᶍ᷿ḁḎḨᶆʑ ḱᴻᵫ

Þ ᵬ֩ ֪

3D Ḫḏḳᶱ ᵣ ᵧᶪᶇᴴᴴᴴ
ᶍ᷿ḁḎḨᵫ ᵸᶪḏᴻḇ
ᶇ ᵸᶪᵾᶠᴲ
ᶍ᷿ḁḎḨᵫ ᶩᶊ

Þ ᵶᵣ ᵬ

ḟḵḀᶼ᷄ḐᶊᵩᵰᶪᵆḪḏḳּט ⱱᵇᶍ ᶱ
ᶊ ᵸᶪᶇᴲᵆ ᵶᵣ ᵬᶱ ᶪᵾᶠ

ᶍ ᴴ ᶣ ᶊbᶃᵣᶅᴲᴂ ᵣᴴᶆᵬᶉᵣᵇ
ᶱᵆᵡᶪᴴᶆᵬᶪᵇ ᶊ ᵧᶪᵾᶠᶍ

ᵰᶅᴲ ᶱ ⱱᵸᶪᶱᵸᶪᵲᶇᴲᶇᶉᶪᴳ

ăḏᴻḇḅᴻḁᴲḴᶹḬᴲ ᴲḀᶿḩḐḲᴲ
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# ᵬ Ḫḏḳ

Ḵ᷿Ḝ
(

)

ᵶᵮᶉᵣḴ᷿Ḝ( ᶇᵩᶩᶍ
ᶍᶞ)
֯ ᶱ ᶪ
֯ ᶂᵾ ᶍ ᶱḝḱᶹḙḻᶗ ᶫᶪ
֯ḝḱᶹḙḻᶱּנ
֯

ą ᶊᶃᵣᶅ ᶱ ᵶᶃᶃᴲᶇᶩᵡ
ᵧᵹ ᶎ ᵸᶪ

GISḏᴻḇᶍḝᶶᶹḳ
֯ḝᶶᶹḳ/Ḍᴻḳᶱ ᵮ
֯ ᶱ ᵸᶪ
֯ḀᶿḩḐḲ ᶱ ᵸᶪ
֯ ᵶᵣḝᶶᶹḳᶊ ᶱוֹ ᵬ ᶟ
֯

ąּךᶱᶈᶍᶧᵥᶊ ᵧᶏᵣᵣᵪᶮᵪᶨᶉ
ᵣGISᶍḏᴻḇᵫᶆᵬᵡᵫᶪ

Ḵ᷿Ḝ
( )

ᵶᵣḴ᷿Ḝ
( ᶩᶍ ᶊּנᵧᶅᴲᶷḴḻḀ
ᵡ )ɭ

֯ḝḱᶹḙḻᶊ ᶱᶑᵮ( )
ךּ ᵫ §
ą ᵶᵾ ᵫ ᵱ ᵪᶉᵣᶧᵥᶊᵸᶪᵾ
ᶠ( ᶍ )

֯ḝḱᶹḙḻᶱ ᵸ(ᶅ )
ךּ ᶝᶆּנ ᵸᶪ§
ąøø ᴳᵲᶫ∙ ᶎ ᵫ ᵱ ᵮ

֯ ᶱ ᶂᶅ ᶊּז ᶱᶃᵰᶪᴳ(
Ú )
ךּ זּ ᶱᶃᵰᶪ§
ą ᵶᵮ ᶘᵾᵣᶍᶆ( ᶍ )

֯ ᶍ ᶱ ᵶᵾḝḱᶹḙḻᶗ ᶫᶪᴳ
( )
ךּ ᶍ ᶱ ᵶᵾḝḱᶹḙḻᶗ ᶫ
ᶪ§
ą ᵬᶱ ᶪ

֯ ᶩ ᵰᶪᴳ ᶩᶱ ᵶᶅᴲḐḦḐᶣ
᷂ḫḡḌᶱ ᵧᶪ
ą ᵾ ᶡ

֯

3D Ḫḏḳᶍḝᶶᶹḳ

֯ḝᶶᶹḳ/Ḍᴻḳᶱ ᵮ
ᶉᵻ ᵮ ᵫᵡᶪᵪ§
ąWord ᶣExcel ᶍᶧᵥᶊ ᶱ ᵥᵾ
ᶠᶍ ḁḢᴻḁᵫ ᶆᵡᶪᵾᶠᴳ

֯ ᶱ ᵸᶪ
ᶈᶲᶉ ᶱ ᶫᶪ ᵫᵡᶪᵪ§
ą זּ ᶊ ᵸᶪ ᵫ
ą ᶍ ᶱ ᵸᶪᵾᶠᶊ
֩ ᶍ ᶍᵾᶠ֪

2֯D ᶍḀᶿḩḐḲ 3ɵD ᶍḀᶿḩḐḲ
ᶊᵸᶪ

ᶉᵻᵼᵥᵸᶪᶍᵪ§
ą Dᶆ∞ ᶱ №ᵸᶪᵾᶠᶊ
֩ ᶍ ֪

3֯D ᶍḀᶿḩḐḲ 3ɵD Ḫḏḳ
ᶍḀᶿḩḐḲ ᶊᵸᶪᴳ
ᶉᵻᵲᶫᶱᵸᶪᶍᵪ§
ą ᶍ ᶱ ᵸᶪᶇᵬᶊ

3֯D ḪḏḳᶍḀᶿḩḐḲ ᶇ
ᵶᵾ ᶱ ᶊ ᶂᶅḝᶶᶹḳᶊ
ᵬ ᶟ
ᶉᵻᵲᶫᶱᵸᶪᶍᵪ§
ąḏᴻḇ ᶍ ᶊᴲ ᵬ ᶟᵾᶠ
ą ᶱ ᶃᵲᶇᶆ ᶉḏᴻḇᶱ
ᵸᶪᵲᶇᵫᶆᵬᶪᴳ

֯

ᶣ ᵫᶹḩᴻḀᶆᵬᶉᵣᶡᶍᶣ ᶍ ᵫ ᶆᵬᶉᵣᶡᶍᶎᴲ
ᶆ ᶍוֹ ᵶℓᵶᶱ ᶆᵬᶉᵣᴳ

ᶍḢᴻḀᶆᶎᴲ ᵶᶅᵣᶪ ᴴ ᶇ ( ᵣ ᶍ №ᴴ )ᶱᵩᵲᶉᶂᵾᴳ

ᵲᵲᶆᶎᴲ ᶊᶃᵣᶅ ᶱ ᵣ ᶊᶈᶍᶧᵥᶉᶡᶍᵫ ᵸᶪᵪᴲ ᵸᶪᵾ

ᶠᶊᶈᶍᶧᵥᶉᶡᶍᵫ ᵪᶱ ᵸᶪᴳ
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D Ḫḏḳ
ᶱ ᵸᶪ

S֩TART ֪

᷿ḁḎḨ
ḏᴻḇ

ḏᴻḇ
Ḍᴻḳ

D Ḫḏḳ
C֩ityGML ֪

ḏᴻḇ ᶍ
(ḅḝḐᶻᶼᶷᶍ )

ḏᴻḇ
ᶍ

ᵸᶪ

ḏᴻḇ

ḏᴻḇ
Ḍᴻḳ

ᶍוֹ ☿

ᵸᶪ

ḏᴻḇ Ḍᴻḳ
ᶍ ᶘ

ᴴḖᶻḗᶻḝḵᴻ

ḏᴻḇ
ᶍ

ᵸᶪḏᴻḇ
ᶍ᷿ḁḎḨ

ḏᴻḇ

3D Ḫḏḳ

ḏᴻḇ Ḍᴻḳ
(Ḗᴻ᷈ᴻḑ)

ᶍ

ᶹḻḟḋḐ

֯ ᶊ ᵰᵾ ᶍ טּ

3D Ḫḏḳᶍ ᶊᵩᵰᶪ ḝḵᴻᵩᶧᶒ ᶱּז ᶊ ᴳ ᶍḩᶹḻᶇᶉ

ᶪ ḝḵᴻᶊ ᵶᶅᴲ ᶣ ᶉᶹḻḟḋḐ ᴴḖᶻḗᶻᶎ∙ּזᶍ ᶩᴳ
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3. Ḍᴻḳᶍ
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ᶊᵩᵰᶪ ᶎᴲּז ᶍᵆḏᴻḇ ᶍ ᵇᶱ ᶇᵸᶪᴳ

֯ḏᴻḇ ᶍ ᶅ

ᶊ
ᵩᵰᶪ

D Ḫḏḳ
ᶱ ᵸᶪ

S֩TART ֪

᷿ḁḎḨ
ḏᴻḇ

ḏᴻḇ
Ḍᴻḳ

D Ḫḏḳ
C֩ityGML ֪

ḏᴻḇ ᶍ
(ḅḝḐᶻᶼᶷᶍ )

ḏᴻḇ
ᶍ

ᵸᶪ

ḏᴻḇ

ḏᴻḇ
Ḍᴻḳ

ᶍוֹ ☿

ᵸᶪ

ḏᴻḇ Ḍᴻḳ
ᶍ ᶘ

ᴴḖᶻḗᶻḝḵᴻ

ḏᴻḇ
ᶍ

ᵸᶪḏᴻḇ
ᶍ᷿ḁḎḨ

ḏᴻḇ

3D Ḫḏḳ

ḏᴻḇ Ḍᴻḳ
(Ḗᴻ᷈ᴻḑ)

ᶍ

ᶹḻḟḋḐ



֯ ḏᴻḇ ᶍḟḵḃḁᶇᴲ ᵸᶪ ᶍ №ᴴ
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ḏᴻḇ ᶍ ᶎ ᶇ ᵷᶷḟḵᴻḉᶆ ᵧᶪᵲᶇᵫּס ᶆᵡᶩᴲWᴂ1Hᵇ

ᶊ ᵬ ᵧᶅ ᶱ ᵸᶪᵲᶇᵫᶆᵬᶪ 3GD Ḫḏḳᶱ ᶪᵾᶠᶍᵆ ᵣᴴᶆᵬ

ᶉᵣᵇᶱᵆᵡᶪᴴᶆᵬᶪᵇᶊ ᵧᶪ( ᶱ ᵸ )ᶅᵲᶇᵫᴲᵆḪḏḳּט ⱱᵇᶍ ᶇᶉ

ᶪᴳ

ᶍ

ᶍ №
ᶍ

ᶍ

ᶍ

ᵸᶪ

ᶍ №

ᵸᶪ
ᶍ

ᵸᶪ

ᶍ

ᵸᶪ

ᶍ

ᶩ ᶇ ᶍ ᵣ
ᶱ ᶨᶉᵣ

( ᶨᶉᵣᶍᶆᴲ
ᶱ ᶆᵬᶉᵣ)

ᶩ ᶇ ᶍ ᵣ
ᶱ ᶪ

( ᶂᶅᵣᶪᶍᶆᴲ
ᶱ ᶆᵬᶪ)

ḳᴻḐ
ᶍḟḵ᷅ḱḨᵫ ᶅᵬ
ᵾᶇᵬᶊᴲᶈᵥ ꞌᵸᶪ
ᵪᶮᵪᶨᶉᵣᴳ
(ḟḵ᷅ḱḨᶍ│
ᵫ ᵸ )ᶅ

ḳᴻḐ

ᵸᶪ ֹ
ḡᴻḁᶆ⅛ᵥ

ḏᴻḇ ᵫ
ᶹḩᴻḀᶆᵬᶉᵣ
Ex.
Å ḏᴻḇᶎ ᶂ
ᶅᵣᶪᵫᴲ
ḏᴻḇᶍ ᶉ
ᶱ ᶨᶉᵣᴳ

ᵸᶪ ֹ
ᶇ╗ ᵶᶉᵣḏᴻḇᶍ

Å ( )ᶣ ᴴ
( )ᶊᵩᵣᶅᴲ
ᶎNGᵿᵫ◖
ᵶᵾḏᴻḇᴳ

Ex.
Å ᶩᶍ ᶫᶱ

ᶇ ᶞᴳÞ
ᶊ ᵴᶫᶅᵣ

ᶉᵣ ᴳ
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ᵆ ᶠ ᶝᶂᵾ ᶊ ᵶ ᶆ ᵰ ᵸᵇᵲᶇᶆḮᴻḁ᷆ᴻḁᶆ ᵸᶪ3D Ḫ

ḏḳᶱ ᵸᶪᴳ Ḫḏḳᶍ ᶎ∙ּזᶍ ᶩᶊᶉᶂᶅᵣᶪᴳ

XML
ᶍḇ᷅ᶱ ᵶᶅḏᴻḇᶊ≥ ᶣ ᶱ ᵾᵺᴲ᷿ḁ

ḎḨ ᶆᶍḏᴻḇ ᶣ ᶱ ⌐ᶊᵸᶪ ᵸᶪᵲᶇ
ᵫᶆᵬᶪ

GML
ḏᴻḇᶊ ᵸᶪ טּ ᶆᵡ Oᶅpen 

Geospatial Consortium O֩GC֪ᵫ ᵶᵾᴲ
ᶇᵶᶅ ᵫ ᶉ ᶱ XɜML ᶍḏᴻḇ

CityGML

ḏᴻḇᶊ ᵸᶪ טּ ᶆᵡ Oᶅpen 
Geospatial Consortium O֩GC֪ᵫ ᵶᵾ3D
ḪḏḳᶍᵾᶠᶍᶿᴻḟḻḏᴻḇḪḏḳ ᶒḏᴻḇ ᶍ

i - UR

CityGML ᶍ ᶊ ᶄᵬᴲ
ᵫ ᶍ ᶆ ᶉḏᴻḇᶱ ᵶᵾ ᴲ

CityGML ᵿᵰᶆᶎ ᵸᶪ ᶊᶃᵣᶅᶎ iƎ - URᶇᵶ
ᶅ ᵴᶫᶅᵣᶪנּ

D Ḫḏḳ
ᵫCityGML ᶒi - URᶊ ᶄᵬ ᵶ

ᵾᴲ ᶊᵩᵰ 3ᶅD Ḫḏḳᶍ
ֹ זּ Ḫḏḳ֩ ᴲּז ֪

D Ḫḏḳ ḏᴻḇ ( ֹ )ᵫ3D Ḫḏḳ
ᵪᶨ ᶉ ᶒ ᶱ ᴴ ᵶᵾנּ

ᶊᶅᴲ
ᵶᵾ ֺăᶍּ
ᵡᶩ

ăᴚ- UR CHityGML ᴴ
GML Þ ᶇᵶᶅ ᶟ

ᶎᵲᶫ╗ᶃᶆ ᶟᶧ
ᵥᶊᶝᶇᶠᶨᶫᶅᵣᶪ

Ḯᴻḁ᷆ᴻḁᶍ
Ḍᴻḳ Ḧḓḭᶷḳᶍ
∫

ᶇᵶᶅᴲ
ᵶᵾ ᶍ ᶎ
ᴴ ᵫᶆᵬᶉᵣ

3D Ḫḏḳᶆ ᵶ
ᵾᵣ ᶊ ᶝᶫᶪḏᴻ
ḇ ᵫ
ᶊ ᵶᶅᵣᶪ ᴲ

ᶆ נּ

֯ ᵸᶪ ֹ ᶍ (3D Ḫḏḳ)
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Ḯᴻḁ᷆ᴻḁᶆ ᵸ 3ᶅD ḪḏḳᶍḀᶿḩḐḲ ( )ᶎ LƎOD2 ᶇᵸ

ᶪ2D ᶍḀᶿḩḐḲᵪ LʝOD2 ᶍḀᶿḩḐḲᶱ ᶪᶝᶆᶍ ᶎ∙ּזᶍᶇᵩᶩᴳ

X

Y

X

Y

Z

X

Y

Z

GIS

GIS

X

YZ

( ᶍ )

GIS

GIS

X

YZ

( ᶍ )

CHAD ḏᴻḇ
( )
ᶍ

2DGIS ḏᴻḇ
( )

DḥḲḱᶹḻÚ

3DGIS ḏᴻḇ
( )

DḥḲḱᶹḻÚ

CityGML 3D
( )
זּ LOD2 Ú

X

Y

2D

3D

3D

(
)

ᶎ ᶍ
╗ᶃᶊᶃᵬ2

Ҍ

ҍ

Ҏ

ҏ

4֯ ᵸᶪ ֹ ᶍ (3D ḪḏḳᶍḀᶿḩ
ḐḲ)
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ᶇᵶᶅ ᵶᶅᵣᶪ ᶆ 3ƎD Ḫḏḳᶇ ᵸᶪᶇ ᵧᶨᶫᶪ (

)ᶎ ᶍᶇᵩᶩᴳ

# ᶍ ᶒ

gml:descriptio
n
[ _Feature ]

gml:StringOr
RefType 
[0..1]

ᶿḞḀᶼ᷄Ḑᶍ ᴳ

gml:name
[ _Feature ]

gml::CodeTy
pe [0..1]

ᶿḞḀᶼ᷄Ḑᶱ ᵸᶪ ᴳ ᶇᵸᶪᴳ

core:creation
Date
[ _CityObject  ]

xs ::date 
[0..1]

ḏᴻḇᵫ ᵴᶫᵾ ᴳ◖ ᶇᵸᶪᴳ

uro:year
[ 
UtilityNetwor
kElement  ]

xs ::gYear  
[0..1]

ᵴᶫᵾ ᴳ

uro:yearType
[ 
UtilityNetwor
kElement  ]

gml::CodeTy
pe [0..1]

ᵴᶫᵾ ᶍ ᵪᶨᵶᵴᴳ᷈ᴻḑḲḁḐ
( UtilityNetworkElement_yearType.xml )ᶧᶩ ᵸ
ᶪᴳ

uro:depth
[ UtilityLink  ]

gml ::LengthT
ype  [0..1]

ᶩᶍ ᵴᴳ ∞ᶎmᴳ

uro:material
[ UtilityLink  ]

gml::CodeTy
pe [0..1]

ᶍ ᴳ᷈ᴻḑḲḁḐ
( UtilityNetworkElement_material.xml )ᶧᶩ ᵸᶪᴳ

uro:innerDiam
eter
[ Pipe ]

gml::LengthT
ype [0..1]

ᴳ ∞ᶎԐ ᶎinch ᶇᵸᶪᴳ

uro:outerDiam
eter
[ Pipe ]

gml::LengthT
ype [0..1]

ᴳ ∞ᶎԐ ᶎinch ᶇᵸᶪᴳ

uro:sleeveTyp
e
[ Pipe ]

gml ::CodeTy
pe  [0..1]

ᶍ ᴳ᷈ᴻḑḲḁḐ( Pipe_sleeveType.xml )ᶧᶩ
ᵸᶪᴳ

∙ ᶊᶡ3D Ḫḏḳᶍ ᶎ ᵸᶪ ᶎ ᶍ

4ᴂ.15.3 זּ Ḫḏḳᶍꞌ ḁ᷂ᴻḦ ᵇᶱ

https://www.mlit.go.jp/plateaudocument/toc4/toc4_15/toc4_15_04/toc4_15_04_01/_utilitynetworkelement_yeartype_xml
https://www.mlit.go.jp/plateaudocument/toc4/toc4_15/toc4_15_04/toc4_15_04_01/_utilitynetworkelement_material_xml
https://www.mlit.go.jp/plateaudocument/toc4/toc4_15/toc4_15_04/toc4_15_04_01/_pipe_sleevetype_xml
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נּ

øøID A B

øøID ID C

ḝᶶᶹḳ

øøḝᶶᶹḳ øøID

A

B

ÿÿḝᶶᶹḳ øøID

ID

C

ḝᶶᶹḳ

ûûID ûûḝᶶᶹḳ

P

Q

ûûID ööḝᶶᶹḳ

ööID

R

ûûID P Q

ûûID ööID R

Å ḝᶶᶹḳ

Å PDF ᶍ
≥ḝᶶᶹḳ

Å

Å Word/Exce
l ᶍ
ḝᶶᶹḳ

Å ḟḵ᷅ḱḨᶍ
ḝᶶᶹḳ

Å ᶍ
Å Word/Exce

l ᶍ
ḝᶶᶹḳ

Å

Å Word/Exce
l ᶍ
ḝᶶᶹḳ

Å ḟḵ᷅ḱḨᶍ
ḝᶶᶹḳ

Å ḝᶶᶹḳ

Å PDF ᶍ
≥ḝᶶᶹḳ

ḏᴻḇ

ḏᴻḇᶍ ᶱ ᶪ

זּ
ḏᴻḇ

( ᴴ
זּ

)

3D
Ḫḏḳ
( CityGM
Lḝᶶᶹḳ)

ḏ
ᴻ
ḇ
ḝ
ḵ
ᴻ
ᶍ

ḝᶶᶹḳ

נּ

ḝᶶᶹḳ

6֯ (ḏᴻḇ )ᶍ ᶊᶃᵣᶅ

3D Ḫḏḳᶍḏᴻḇ ᶎᴲּנ ᶍᵆḏᴻḇ ᵇᶆ ᵥ ᵺᶱ

ᶠᶪᵲᶇᵫ ᴳ
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ᶍ ᶊᶧᶂᶅ ( )ᶱ ᵸᶪᴴᵶᶉᵣᶍ ᵫ ᶮᶪ ᶱᴲ ᶊ

ᵸᶪᴳ

ᵊ ᴴּז
ᶍ ᶊɛ

ᵫᴴᴴᴴ

3əD Ḫḏḳᶍ
ᶊɛ

ᵫᴴᴴᴴ

Ḯᴻḁ᷆ᴻḁᶊ
ᴴᴴᴴᶉ

ᵡᶪ
ᴴ סּ ᶱ ᶟ

ᵡ (ᶅ )
ᴴ ᶎḮᴻḁ᷆ᴻḁᶊᵩ
ᵰᶪ ᶊ☼ ᵶᶉᵣᴳ
Þ ᴳ

ᶉᵣ ᵡ (ᶅ (סּ
ᴴ ᶎḮᴻḁ᷆ᴻḁᶊᵩ
ᵰᶪ ᶊ☼ ᵶᶉᵣᴳ
Þ ᴳ

ᶉᵣ

ᶩᶍ
ᵺ

( )

ᶩ
Þ1 ᶊᶃᵬ

ᶩ ᵸ

ᶩ 3
Þ ᶊᶃᵬ

2 ᶩ ᵸ

2 ᶩ 2
Þ ᶊᶃᵬ

1 ᶩ ᵸ

8֯ ḏᴻḇ ᶍ (᷿ḧḭḴᴻ᷿ḯḻ)

ᶍ ( ᵰ)ᵫ ᵸ ᵫ≥ ᵸᶪᶡᶍᶱ᷿ḧḭḴᴻ᷿ḯḻᵶᴲḏᴻḇ ᶍ

ᶱ ᶠᶪᴳ

ñ
ᶊ

ᵫᴴᴴᴴ
ᶊ

ᵫᴴᴴᴴ
Ḯᴻḁ᷆ᴻḁᶊᴴᴴᴴ
ᶉ

ᵫ ᵸ ᶍ
᷿ḧḭḴᴻ᷿ḯḻ( )

ḏᴻḇ ᶍ ( )

1 ᵡᶪ ᵡ (ᶅ )
( )

ᵫᵡᶩᴲ ᶡᵡ (ᶅ
)ᴳ ᶱ

ᶍ ᶱ ᶍ ᶗ ᵸᶪᴳ

2 ᵡᶪ ᵡ (ᶅ (סּ
( )

ᵫᵡᶩᴲ ᶎᵡ (ᶅ
ᴳ(סּ ᶱ

ᶍ ᶱ ᶍ ᶗ ᵸᶪᴳ

3 ᵡᶪ ᵣ
( )

ᵫᵡᶩᴲ ᶎ ᵣᴳ
ᶱ

ᶍ נּ ᴲ
ᶊᶧᵮ ᵸᶪ ( ) ᶆ╗
ᵸᶪᴳ

4 ᵡᶪ
ᵡᶪ
( ) ( )

ᵫᵡᶩᴲ ᶡᵡ (ᶅ
)ᴳ ᶱ

ᶍ ᶎᴲ
ᶊᶧᵮ ᵸᶪ ( ) ᶆ╗
ᵸᶪᴳ

5 ᵡᶪ
ᵡᶪ
( (סּ ( )

ᵫᵡᶩᴲ ᶡᵡ (ᶅ
ᴳ(סּ ᶱ

ḏᴻḇ ᶍ ᶇᵸᶪ (G ᶍ )

6 ᵡᶪ ᵣ
( )

ᵫᵡᶩᴲ ᶎ ᵣᴳ
ᶱ

ḏᴻḇ ᶍ ᶇᵸᶪ (G ᶍ )

ᵣ
ᵡᶪ
( ) ( )

ᵫ ᵮᴲ ᶎᵡ (ᶅ
)ᴳ ᶱ

ᶍ ᶎᴲ
ᶊᶧᵮ ᵸᶪ ( ) ᶆ╗
ᵸᶪᴳ

ᵣ
ᵡᶪ
( (סּ ( )

ᵫ ᵮᴲ ᶎᵡ (ᶅ
ᴳ(סּ ᶱ

ᶍ ᶎᴲ
ᶊᶧᵮ ᵸᶪ ( ) ᶆ╗
ᵸᶪᴳ

ᵣ ᵣ
( )

ᵫ ᵮᴲ ᶡ ᵣᴳ
ᶱ

ᶍ נּ ᴲ
ᶊᶧᵮ ᵸᶪ ( ) ᶆ╗
ᵸᶪᴳ

ᵣ
ᵡᶪ
( ) ( )

ᵫ ᵮᴲ ᶎᵡ (ᶅ
)ᴳ ᶱ

ᶍ ᶎᴲ
ᶊᶧᵮ ᵸᶪ ( ) ᶆ╗
ᵸᶪᴳ

ᵣ
ᵡᶪ
( (סּ ( )

ᵫ ᵮᴲ ᶎᵡ (ᶅ
ᴳ(סּ ᶱ

ḏᴻḇ ᶍ ᶇᵸᶪ (G ᶍ )

ᵣ ᵣ
( )

ᵫ ᵮᴲ ᶡ ᵣᴳ
ᶱ

ᶡᵶᶉךּ (r ᶍᶞ ᵸᶪḙḇᴻḻᶆᵡ
ᶩᴲ ᶊ ᵸᶪᵲᶇᶎᶉᵣ)G
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ᵰᵫ ᵸ ᵪᶨ ᶗ ᴲ ᶊ ᵸᶪᵲᶇᶆᴲḏᴻḇ ᶍ

ᶱ ᶠᶪᴳ

טּ

ᶍ

Å ᶍ
Å ᵶᶉᵣḙḇᴻḻᶍ

ᶍ טּ

Å ᵆ ᵇᶇᵆ ᵇ
ᶍ᷅ḳᴻḟ ᵰ

ᶍ

Å ᶇᵶᶅ XᴂX
ᵇᶇ ᵸᶪ

Å ᶱ ᵧᶪᵲᶇᶆ ᵷ
ᶊᶧᶩ ᶆᵬᶪᵲ

ᶇᶎ ᵸᶪ

ᶍטּ ᶇ
ᶍ

Å ᵆ ᵇᵆ ᵇᶱ
ᶮᵹᴲᵆ ᵇᵆ ᵇᵆ

ᵇᵫᵡᶫᶏᴲḏᴻḇנּ
ᶊ ᶉ ᵫּס

ḏᴻḇ ᶍ ( )

ᶍ ᶱ ᶍ ᶗ ᵸᶪᴳ

ᶍ נּ ᴲ ᶊᶧᵮ ᵸᶪ
( ) ᶆ╗ ᵸᶪᴳ

ᶍ ᶎᴲ ᶊᶧᵮ ᵸᶪ (
) ᶆ╗ ᵸᶪᴳ

ḏᴻḇ ᶍ ᶇᵸᶪ (G ᶍ )

ᶍ ( )

ᶍ ᶱ ᵸᶪᴳ

ᶆ╗ ᵸᶪᴳ

ḏᴻḇ ᶍ ᶇᵸᶪᴳ

ᶍ ( )

ᶍ ᶎᴲ

ᶍ נּ ᴲ

ᶍ ( )

ᶍ

ᶍ

ᶍ ( )

ᶍ

ᶍ נּ

ḏᴻḇ ᶍ ( )

נּ

ḅḝḐᶻᶼᶷ ᶊᵩᵣᶅᶡᴲḏᴻḇ ᶊ ᵸᶪ ᴴ ᴴ
ᴴנּ ᶍ ᶎםᴁᴄֺמăᶇּᶡ ᶏᶫᴲḅḝḐᶻᶼᶷ ᶊ
ᵩᵰᶪ ᶆᶡ ᵴᶫᶅᵣᶪᴳ

CH Cֹreate( )
RH Rֹead( ᶞ ᶩᴴ )
UH Uֹpdate( )
DH Dֹelete( )



1. ḏᴻḇ ᶍᶿḲᶽḻḎᴻ᷿ḯḻ

2. ḏᴻḇ ᶍ ᶅ

3. Ḍᴻḳᶍ

4. Dḏᴻḇᶍ

5. ᶱ ᵸᶪ

CONTENTS

ᵆ ḏᴻḇ ḌᴻḳḦḓḭᶷḳ( Ḵ᷄ḉḫᴻ )ᵇᶍ
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3.1 OpenJDK ᶍ

ᶆᶎ ḪƎḏḳᶍ ᴴ ᶍᵾᶠᶍ ḌᴻḳᶍḃḋḐᶷḋḟ ᶱ ᵸᶪG

.1.1  OpenJDK ᶍḈᶻḻḵᴻḑ

ӡᵲᶀᶨ h֩ttps://jdk.java.net/25/ ֪ᶊWeb Ḟḱᶻ᷾ᶆᶷ᷄ḃḁᵸᶪ

ӢWindows/x64 ᶍzip Ḳḻ᷄ᶱ᷄Ḳḋ᷄ᵸᶪ
ă ᶊ ᵶᵾᶡᶍᶱḈᶻḻḵᴻḑᵸᶪ
ă ᶍḘᴻḀḯḻᶱ ᵸᶪ

ӣZIP ḝᶶᶹḳᵫḈᶻḻḵᴻḑᶆᵬᵾᵲᶇᶱ ᵸᶪ



.1.2  OpenJDK ᶍ
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ӡḈᶻḻḵᴻḑᵶᵾZIP ḝᶶᶹḳᶱᴲ ≥ᶍ ᶊ ᵸᶪ

ӢWindows ᶷᶹ᷈ḻᶱ█᷄Ḳḋ᷄ᵶᶅᴲᵆ᷿ḁḎḨᵇᶱ᷄Ḳḋ᷄ᵸᶪ

ӣᵆ᷿ḁḎḨáḘᴻḀḯḻ ᵇ ᶍ ᶊᵡᶪᵆ᷿ḁḎḨᶍ ᵇᶱ᷄Ḳḋ᷄ᵸᶪ

Ӥᵆ᷿ḁḎḨᶍḟḵḙḎᶸᵇ ᶍᵆ ᵇḤḇḻᶱ᷄Ḳḋ᷄ᵸᶪ

ӥᵆ᷿ḁḎḨ ᵇ ᶍ Ḥḇḻᶱ᷄Ḳḋ᷄ᵸᶪ
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Ӧᵆ᷿ḁḎḨ ᶍ ᵇ ᵫ ᵴᶫᵾᶨᴲ∙ּז ᶱ ᵸᶪ
ᶊOKḤḇḻᶱ᷄Ḳḋ᷄ᵸᶪ

Å :JAVA_HOME
Å : ֯ᶆ ᵶᵾOpenJDK ᶍḝᶾḳḈḙḁ

)CḑḱᶹḞ ᶊזּ ᵶᵾ ֹ
הם ᴛᴔᴝ- 22.0.1

Өᵆ᷿ḁḎḨ ᵇ ᶍ Ḥḇḻᶱ᷄Ḳḋ᷄ᵸᶪ

ӧᵆ᷿ḁḎḨ ᵇᶊ ᶩᴲ ᶊᵆPath ᵇᶍḤḇḻᶱ᷄Ḳḋ᷄ᵸᶪ
ᵼᶍ ᶊᵆ ᵇḤḇḻᶱ᷄Ḳḋ᷄ᵸᶪ

ө ᶊᴲᵆ ᵇ ᶍOKḤḇḻᶱ᷄Ḳḋ᷄ᵸᶫᶏᴲ ᶎ
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ӡWindows ᷂ᴻÚR᷂ᴻᶱfiּזᵸᶪ

Ӣᵆḝᶶᶹḳ ᶱ ᵶᶅ ᵇ ᶊᵆcmd ᵇᶱ ᵶᶅOƎKḤḇḻᶱ᷄Ḳḋ᷄ᵸᶪ

ӣ᷈ḦḻḑḟḵḻḟḐᶊᵆjavac  -- version ᵇᶱ ᵶᶅEnter ᷂ᴻᶱfiּזᵸᶪ

Ӥ jᴂavac  22.0.1 ᵇᵫ ᵴᶫᵾᵲᶇᶱ ᵸᶪ

ă ᶱᵶᵾḘᴻḀḯḻᵫ ᵴᶫᶅᵣᶪᵲᶇᶱ ᵸᶪ
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3.2 Python ᶍ

.2.1  Python ᶍḈᶻḻḵᴻḑ

ӡᵲᶀᶨ h֩ttps://www.python.org/downloads/ ֪ᶊWeb Ḟḱᶻ᷾ᶆᶷ᷄ḃḁ

ᵸᶪ

ӢWindows installer(64bit) ᶍḲḻ᷄ᶱ᷄Ḳḋ᷄ᵸᶪ
ă ᶊ ᵶᵾᶡᶍᶱḈᶻḻḵᴻḑᵸᶪ
ăḘᴻḀḯḻᶎPython 3.11.9 ᶱ ᵸᶪ

ӣZIP ḝᶶᶹḳᵫḈᶻḻḵᴻḑᶆᵬᵾᵲᶇᶱ ᵸᶪ

.2.2  Python ᶍ

ӡḈᶻḻḵᴻḑᵶᵾpython ᶍᶹḻḁḐᴻḱᶱḈḞḳ᷄Ḳḋ᷄ᵸᶪ

Ӣpython ᶍ ᶱ ᵸᶪᵾᶠᶊᴲAᴂdd python.exe to PATH ᵇᶊ
ḉᶼḋ᷄ᶱ ᶫᶅᵪᶨᴲCᴂustomize installation ᵇᶱ᷄Ḳḋ᷄ᵸᶪ
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ӣ Oᴂptional Features ᵇ ᵫ ᵴᶫᵾᶨᴲDᴂocumentation ᵇᶇtᴂd/ tk  
and IDLE ᵇᶍḉᶼḋ᷄ᶱ ᵶᶅᵪᶨᴲᵆNext ᵇḤḇḻᶱ᷄Ḳḋ᷄ᵸᶪ

Ӥ Aᴂdvanced Options ᵇ ᵫ ᵴᶫᵾᶨBƎrowse Ḥḇḻᶱ᷄Ḳḋ᷄ᵶᶅᴲ
≥ᶍ ᶊpython ḝᶾḳḈᶱ OƎKḤḇḻᶱ᷄Ḳḋ᷄ᵸᶪ
ă ᵶᵣḝᶾḳḈᴻᶍ ḤḇḻᶆḝᶾḳḈᶱ ᶆᵬᶪ
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ӥ Pᴂrecompile standard library ᵇᶊḉᶼḋ᷄ᶱ ᶫᴲᵆCustomize install 
location ᵇᵫᵆӤᵇᶆ ᵶᵾpython ḝᶾḳḈᶊᶉᶂᶅᵣᶪᵲᶇᶱ IƎnstall
Ḥḇḻᶱ᷄Ḳḋ᷄

Ӧ Sᴂetup was successful ᵇ ᵫ ᵴᶫᵾᶨᴲDᴂisable path length 
limit ᵇᶱ᷄Ḳḋ᷄

ăḮᴻ᷾ᶷ᷄ḃḁ ᵫ ᵴᶫᵾᶨᵆᶎᵣᵇᶱ᷄Ḳḋ᷄
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ӧ█ ᶍ ᶊ ᶮᶂᵾᶨ CƎlose Ḥḇḻᶱ᷄Ḳḋ᷄



.2.3  Python ᶍ

91

ӡ᷈ḦḻḑḟḵḻḟḐᶊpᴂython -- version ᵇᶱ ᵶᶅEnter ᷂ᴻᶱfiּזᵸᶪ

ă᷈ḦḻḑḟḵḻḟḐᶍ ᶎᴲ.ᴂ1.3 OpenJDK ᶍ ᶍ ᴲ ᵇᶱ ᵶ

ᶅᵮᵿᵴᵣ

Ӣ Pᴂython 3.11.9 ᵇᵫ ᵴᶫᶪᵲᶇᶱ ᵸᶪ

ă ᵶᵾḘᴻḀḯḻᵫ ᵴᶫᶅᵣᶪᵲᶇᶱ ᵸᶪ

ӣ᷈ḦḻḑḟḵḻḟḐᶍ█ ᶍḤḇḻᶱ᷄Ḳḋ᷄ᵶᶅᴲ᷈ḦḻḑḟḵḻḟḐᶱ ᵷᶪ
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3.3 Apache Nifi ᶍ

.3.1  Apache Nifi ᶍḈᶻḻḵᴻḑ

ӡᵲᶀᶨ h֩ttps://nifi.apache.org/download/ ֪ᶊWeb Ḟḱᶻ᷾ᶆᶷ᷄ḃḁᵸ

ᶪ

ӢApache NiFi ᶍBinaries ᶊᵡᶪStandard ᶷᶹ᷈ḻᶱ᷄Ḳḋ᷄ᵸᶪ
ăḘᴻḀḯḻᶎ2.0.0 ᶱ ᵸᶪ
ăḘᴻḀḯḻᵫ ᵶᶉᵣ ᶎᴲ∙ּזURLᶱ ᵸᶪ
URL:
https://www.apache.org/dyn/closer.lua?path=/nifi/2.0.0/nifi -
2.0.0 - bin.zip
(ᵲᶍḘᴻḀḯḻᶆᶉᵣᶇᴲᵥᶝᵮ ᵶᶉᵣּס ᵫᵡᶪᵾᶠᴲ ᵹᵲᶍḘᴻḀḯḻ
ᶱḈᶻḻḵᴻḑᵸ )ᶅ

https://www.apache.org/dyn/closer.lua?path=/nifi/2.0.0/nifi-2.0.0-bin.zip
https://www.apache.org/dyn/closer.lua?path=/nifi/2.0.0/nifi-2.0.0-bin.zip
https://www.apache.org/dyn/closer.lua?path=/nifi/2.0.0/nifi-2.0.0-bin.zip
https://www.apache.org/dyn/closer.lua?path=/nifi/2.0.0/nifi-2.0.0-bin.zip
https://www.apache.org/dyn/closer.lua?path=/nifi/2.0.0/nifi-2.0.0-bin.zip


ӤZIP ḝᶶᶹḳᵫḈᶻḻḵᴻḑᵴᶫᵾᵲᶇᶱ ᵸᶪ

ӥ᷈ḦḻḑḟḵḻḟḐᶱ ᵶᶅᴲּז ᷈Ḧḻḑᶱ ᶱEnter ᷂ᴻᶱfiּזᵸᶪ
à᷈Ḧḻḑá

) certUtil  - hashfile  ḈPᶻḻḵᴻḑ ᴾ ḈPᶻḻḵᴻḑḝᶶᶹḳ( ᵡ
)ɭ SPHA512
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ӣ█ ᶍ ᶍḲḻ᷄ᶱ᷄Ḳḋ᷄ᵶᶅᴲḈᶻḻḵᴻḑᵫ ᵴᶫᶪᵲᶇᶱ ᵸᶪ

Ӧ█ ᶍ ᶊ ᶮᶂᵾᶨ CƎlose Ḥḇḻᶱ᷄Ḳḋ᷄
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ӧ᷈ḦḻḑḟḵḻḟḐᶊ ᵴᶫᶅᵣᶪ᷈ᴻḑᶇᴲḞḱᶻ᷾ ᶊ ᵴᶫᵾ᷈ᴻḑᵫ╗
ᵶᶅᵣᶪᵲᶇᶱ ᵸᶪ

ăḝᶶᶹḳᵫ ᵶᵮḈᶻḻḵᴻḑᵴᶫᶅᵣᶪᵲᶇᶱ ᶆᵬᶪ



ӡḈᶻḻḵᴻḑᵶᵾZIP ḝᶶᶹḳᶱ ≥ᶍ ᶊ ᵸᶪ

Ӣ (ᴂ ּ ᴢᴚᴖᴚ-ׂׄ׀ׂ׀ ᴓᴣᴢᴖ ᴢᴚᴖᴚ׀ᴤᴦᴣᴤᴕᴦᴨᴚᴕᴧᵇᶱḈḞḳ᷄Ḳḋ᷄ᵶᶅ ᵸᶪ

ӣ45 ᶩᶊ∙ּזᶍ ᶱ ᵶᶅ ᵸᶪ
) nifi.python.command =python3
) nifi.python.command =python

ăᵆÞᵇᶍ█ ᶎᴲ.ᴂ2 Python ᶍᶹḻḁḐᴻḳᶍ4) ᵇᶆ ᵶᵾḝᶾḳḈ ᶊᵡᶪ
python.exe ᶱ ᵸᶪ

ă״ᴭᴨᴘᴣᴢ᷀ḁḇḨḟḵḃḋ᷊ᶱ ᶊᵸᶪᵾᶠᶊᴲᵲᶍ ᶍ᷈ḩḻḐᶱ ᵶᶅ
Python ᶱ ᶒ ᵸᵾᶠᶊ ᵸᶪ᷈Ḧḻḑᶊ ᵸᶪ

ḝᶾḳḈ ḝᶾḳḈᶍ

-פנפײ 2.0.0
̡̛ᴑᴧᴧᴕᴨᴧ
̡̛ᴒᴚᴢ
̡̛ᴓᴣᴢᴖ
̡̛ᴓᴣᴢᴨᴕᴢᴨᴎᴦᴕᴤᴣᴧᴚᴨᴣᴦᴭ
̡̛ᴔᴑᴨᴑᴒᴑᴧᴕᴎᴦᴕᴤᴣᴧᴚᴨᴣᴦᴭ
̡̛ᴔᴣᴓᴧ
̡̛ᴕᴬᴨᴕᴢᴧᴚᴣᴢᴧ
̡̛ᴖᴠᴣᴫᴖᴚᴠᴕᴎᴦᴕᴤᴣᴧᴚᴨᴣᴦᴭ
̡̛ᴠᴚᴒ
̡̛ᴠᴣᴗᴧ
̡̛ᴢᴑᴦᴎᴦᴕᴤᴣᴧᴚᴨᴣᴦᴭ
̡̛ᴤᴦᴣᴪᴕᴢᴑᴢᴓᴕᴎᴦᴕᴤᴣᴧᴚᴨᴣᴦᴭ
̡̛ᴤᴭᴨᴘᴣᴢ
̡̛ᴦᴩᴢ
̡̛ᴧᴨᴑᴨᴕ
̛̠ᴫᴣᴦᴝ

[assets]
NiFi ᵫ ᵸᶪḲḅᴻḁḝᶶᶹḳᵫ ᵴᶫᶪ
[bin]
NiFi ᶍ ᶣḁḎᴻḇḁ ᶍḘḋḉḝᶶᶹḳᶉᶈᵫ ᵴᶫᶅᵣᶪ
[conf]
NiFi ᶍ᷈ḻḝᶸ᷅ḝᶶᶹḳᶉᶈᵫ ᵴᶫᶅᵣᶪ
[content_repository]
᷿ḁḎḨ ᶍ ᶅᶍFlowFiles ᶍ᷈ḻḎḻḌᶱ ᵸᶪ
[database_repository]
H2 ḏᴻḇḡᴻḁḲḥḀḐḲᶍ ᶆᴲḝḵᴻ ᶱ ᵸᶪ ḏᴻḇ
ḡᴻḁᶍ ᶍ ḝᶶᶹḳᵫᵡᶪ
[docs] 
ḑ᷂ḭḩḻḐᵫ ᵴᶫᶅᵣᶪ

[extensions]
JAVA ᷀ḁḇḨḟḵḃḋ᷊ᶱ ᵸᶪ
[flowfile_repository]

᷿ḁḎḨᶊ ᵸᶪ FlowFile ᶍḩḇḏᴻḇᶍᵆ ᵬ ᶞḵ᷅ᵇᵫ ᵴ
ᶫᶪ
[lib]
nar ḱᶹḞḱḲᵫ ᵴᶫᶪ
[logs]

ḵ᷅ḝᶶᶹḳᵫ ᵴᶫᶪ
[nar_repository]
nar ḝᶶᶹḳᵫ ᵴᶫᶪ
[provenance_repository]

FlowFile ᶍ ᵫ ᵴᶫᶪ
[python]
Python ᶍ᷀ḁḇḨḟḵḃḋ᷊ᶱ ᵸᶪ
[run]
NiFi ᶍḟḵḃḁIDᶣḁḎᴻḇḁᶱ ᵸᶪ
[state]
᷈ḻḥᴻḕḻḐᶍ ᶱ ᵸᶪ
[work]
Python ᶍ᷀ḁḇḨḟḵḃḋ᷊ᶍ ᶍᵲᶇ
ḏᴻḇ Ḍᴻḳᶍ ᶇᵶᶅ ᵴᶫᶅᵣᶪ

.3.   Apache NiFi ᶍḝᶾḳḈ
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.3.   ApacheNiFi ᶍḃḋḐᶷḋḟ



ӡ

W֯indows ᷂ᴻÚR᷂ᴻᶱfiּזᵸᶪ

֯ᵆḝᶶᶹḳ ᶱ ᵶᶅ ᵇ ᶍ ᶊᴲ
cᴂmd ᵇᶱ ᵶᶅOKḤḇḻᶱ᷄Ḳḋ᷄ᵸᶪ

֯᷈ḦḻḑḟḵḻḟḐᶊּז ᷈Ḧḻḑᶱ ᵶᶅᴲ
Enter ᷂ᴻᶱfiּזᵸᶪ
᷈Ḧḻḑ:cd ( ּ ᴢᴚᴖᴚ-ׂׄ׀ׂ׀ ᴒᴚᴢ
הםᴓᴔְה ᴢᴚᴖᴚ- 2.0.0 -ᴒᴚᴢ ᴢᴚᴖᴚ-

ׂ׀ׂ׀ׄ ᴒᴚᴢ

᷈Ḧḻḑ bƎin ḝᶾḳḈᶊ┌ ᵶᵾᵲᶇ
ᶱ ᵸᶪ

֯᷈ḦḻḑḟḵḻḟḐᶊּז ᷈Ḧḻḑᶱ ᵶᶅᴲ
Enter ᷂ᴻᶱfiּזᵸᶪ
᷈Ḧḻḑ:nifi.cmd start

ᵸᶪᶇᴲ∙ּזᶍᶧᵥᶊ᷈ḦḻḑḟḵḻḟḐᶊ
ḩḋḃᴻḀᵫ ᵴᶫᶪ

ᵲᶫᶆ ᵶᶅᵣᶪᵲᶇᵫ ᶆᵬᶪ
àḩḋḃᴻḀá
INFO [main] 
org.apache.nifi.bootstrap.Command 
Application
Process [xxxx] started
ăᴬᴬᴬᶎA ᶍ ᴲ ᵸᶪטּ
INFO [main] 
org.apache.nifi.bootstrap.Command 
Bootstrap
Process Running

-

.3. Apache NiFi  ᶍ
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᷈Ḧḻḑ

᷈Ḧḻḑ

ӡḈᶻḻḵᴻḑᵶᵾZIP ḝᶶᶹḳᶱ ≥ᶍ ᶊ ᵸᶪ

Ӣ (ᴂ ּ ᴢᴚᴖᴚ-ׂׄ׀ׂ׀ ᴒᴚᴢᵇᶊᵡᶪnᴂifi.cmd ᵇᶱ ᵸᶪ
ᵾᵿᵶᴲ᷈ḦḻḑḟḵḻḟḐᶊᶧᶪ ᵫ ᴳ ᶱ2 ᵸᶪ



Ӣ

֯Ḏ᷂ḁḐᶊ∙ּ᷈זḦḻḑᶱ ᵶᶅᴲ
ᶎrun.bat ᶉᶈᶇᵸᶪ

à᷈Ḧḻḑá
ᴧᴕᴨְֳᴖᴚᴠᴕ״ᴑᴨᴘֶחᴞᴔᴤׂ ᴢᴚᴖᴚ׀ᴓᴡᴔᴾ
start cmd /k "%filePath% start"

-

֯ ֯ᶆ ᵶᵾḝᶶᶹḳᶱᵆnifi.cmd ᵇᶇ
ᶍḝᶾḳḈ ᶊ ᵶᴲ ᵸᶪ

֯᷈ḦḻḑḟḵḻḟḐᶊ∙ּזᶍᶧᵥᶉḩḋḃᴻḀ
ᵫ ᵴᶫᶅᵣᶪᵲᶇᶱ ᵸᶪ
àḩḋḃᴻḀá
INFO [main] 
org.apache.nifi.bootstrap.Command 
Application
Process [xxxx] started
ăᴬᴬᴬᶎA ᶍ ᴲ ᵸᶪטּ
INFO [main] 
org.apache.nifi.bootstrap.Command 
Bootstrap
Process Running

-

.3. Apache NiFi  ᶍ ֩ ᵬ֪
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.3. Apache NiFi  ᶍ

ӡ ᵶᵾ᷈ḦḻḑḟḵḻḟḐᶱᶷ᷄ḎᶸḞᶊᵶᶅᴲCtrl+C ᷂ᴻᶱfiּזᵸᶪ

ӢᵆḘḋḉḀḯḞᶱ ᵶᶝᵸ(χY/N)? ᵇᶍḩḋḃᴻḀᵫ ᵴᶫᵾᶨᴲᵆYᵇᶱ ᵶ
ᶅEnter ᷂ᴻᶱfiּזᵸᶪ

ăᵸᵯᶊ ᵴᶫᶉᵣ ᶎᴲ ᵴᶫᶪᶝᶆ ᶃ
ă ᶊ ᵫᵪᵪᶂᵾ ᶊ NᴂiFi  has not finished shutting down 
after 20 seconds. Killing process. ᵇᶇḩḋḃᴻḀᵫ ᵴᶫᶪ ᵫᵡᶪ
ᵫᴲYᴂᵇᶱ ᵶᶅEnter ᷂ᴻᶱfiּזᶆ ᶉᵣ



ӣ᷈ḦḻḑḟḵḻḟḐᶊּז ᷈Ḧḻḑᶱ ᵶᶅᴲEnter ᷂ᴻᶱfiּזᵸᶪ

᷈Ḧḻḑ:cd ( ּ ᴢᴚᴖᴚ-ׂׄ׀ׂ׀ ᴒᴚᴢ

הםᴓᴔְה ᴚנᴚײ ᴢᴚᴖᴚ-ׂׄ׀ׂ׀ ᴒᴚᴢ

᷈Ḧḻḑ bƎin ḝᶾḳḈᶊ┌ ᵶᵾᵲᶇᶱ ᵸᶪ

ᵼᶍ ᴲ᷈ḦḻḑḟḵḻḟḐᶊּז ᷈Ḧḻḑᶱ ᵶᶅᴲEnter ᷂ᴻᶱfiּזᵸᶪ

᷈Ḧḻḑ:dir

ᵼᶍ ᶊᴲnᴂifi - env.cmd ᵇᶇnᴂifi.cmd ᵇᵫ ᵸᶪᵲᶇᶱ ᵸᶪ

.3. Apache NiFi  ᶍḮᴻ I᷾D/ ḙḁḷᴻḑ
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Ӥ᷈ḦḻḑḟḵḻḟḐᶊּז ᷈Ḧḻḑᶱ ᵶᶅᴲEnter ᷂ᴻᶱfiּז

ăḙḁḷᴻḑᶎ12 ∙

ḙḁḷᴻḑᶍᶞ ᵸᶪ ᶎ nƎewUsername ᶊ ᶍḮᴻ᷾ ᶱ

ᵸᶪ

ăכᴤᴑᴓᴘᴕNiFi ᶎ ᵶᶅᵣᶉᵮᶅᶡ ᶎּס

à᷈Ḧḻḑá

nifi.cmd set - single - user - credentials newUsername  newPassword

à á

nifi.cmd set - single - user - credentials tanakataro  1234testname

ӡWindows ᷂ᴻÚR᷂ᴻᶱfiּזᵸᶪ

Ӣᵆḝᶶᶹḳ ᶱ ᵶᶅ ᵇ ᶍ ᶊᴲᵆcmd ᵇᶱ ᵶᶅOKḤḇḻᶱ᷄Ḳḋ
᷄ᵸᶪ
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ӥ∙ּזᶍḩḋḃᴻḀᵫ ᵴᶫᶫᶏᴲḮᴻ᷾ ᶇḙḁḷᴻḑᶍ ᵫ

ᶍApacheNiFi ḵ᷅ᶹḻ ᵪᶨᴲ ᵶᵾḮᴻ᷾ ᶇḙḁḷᴻḑᶆḵ᷅ᶹḻᵸᶪ

àḩḋḃᴻḀá

Login Identity Providers Processed

.3. Apache NiFi  ᶍ ᷈ᴻḑᶍ

ӡApache NiFi ᶱᶹḻḁḐᴻḳ ᴲᵆProcessorInspection.py ᵇᶊ2 ᶍ ᶱ

ᵥ

ă ᵸᶪ ᶎ AƎpacheNiFi ᶱ ᶊ ᶱ ᵥ

ḝᶾḳḈ:( ּ ᴢᴚᴖᴚ-ׂׄ׀ׂ׀ ᴤᴭᴨᴘᴣᴢ ᴖᴦᴑᴡᴕᴫᴣᴦᴝ

Ӣ ᶆ ᵶᶅᵣᶪ ᶊ ᵸ (ᶅ get_module_string_constants )

ḅəᴻḁ᷈ᴻḑɛ

def

get_module_string_constants ( module_file : str) - > dict :

with open( module_file , encoding="utf - 8" ) as file:

ᴴ

ᴴ

ӣ ᶆ ᵶᶅᵣᶪ ᶊ ᵸ (ᶅ get_processor_class_nodes )

ḅəᴻḁ᷈ᴻḑɛ

def get_processor_class_nodes ( module_file : str) - > list:

with open( module_file , encoding="utf - 8" ) as file:

ᴴ

ᴴ



ӣApache NiFi ᶆPython ᷀ḁḇḨḟḵḃḋ᷊ᵫ ᶆᵬᶪᵪ ᵸᶪ

ApacheNiFi ᶱ ᵶᶅḵ᷅ᶹḻᵸᶪ

ăḵ᷅ᶹḻ ᶎ AƎppendix ᶊ ᵶᶅᵣᶪᵆḏᴻḇ Ḍᴻḳᶍ ᵰḦḓḭ

ᶷḳᵇᶱ

ӤProsessor ᶷᶹ᷈ḻᶱ᷂ḫḻḘḁ ᶊḑḱḋ᷅ᶷḻḑḑḵḋḟᵶᶅᴲᵆAdd 

Processor ᵇ ᶍFilter types ᶊ ֯ᶆ ᵶᵾḟḵḃḋ᷊ᶍᵣᵹᶫᵪᶱנּ ᵶᴲ

ḲḁḐᶊ ᵴᶫᶪᵪ ᵸᶪ

.3. Apache NiFi  ᶍ ᶍ נּ
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ӡApache NiFi ᵫ ᵶᶅᵣᶪᵲᶇᶱ ᵸᶪ

ă ᵶᶅᵣᶉᵣ ᶎᴲ4ᴂ.3 ᵇᶱᵳ ᶍ ᴲ ᶱ ᵸᶪ

ӢGithub ᶊ ᵴᶫᶅᵣᶪḝᶾḳḈaᴂpi ᵇeᴂxtensions ᵇᶱᴲ█ ḝᶾḳḈᶊ ᵸ
ᶪ

:Github
ḙḁą ᴑᴤᴚ ᴕᴬᴨᴕᴢᴧᴚᴣᴢᴧ

ֹḝᶾḳḈ:( ּ ᴢᴚᴖᴚ-ׂׄ׀ׂ׀ ᴤᴭᴨᴘᴣᴢ

ӥNiFi  Flow ᶍ᷂ḫḻḘḁᶊᴲ ᶍPython ᷀ḁḇḨḟḵḃḋ᷊ᶱ ᵸᶪנּ

ăḟḵḃḋ᷊ ᶍנּ ᶎᴲ ᵆḏᴻḇ Ḍᴻḳᶍ ᵰḦḓḭᶷḳᵇᶱ

ă ᶊ ᵴᶫᶪᶝᶆ ᶱ ᵸᶪ ᵫᵡᶪ
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Ӧ ᴴנּ ᶎPƎython ᶍּי ᶍ ᶇ∟ ᶍᵡᶪ᷊ᴻḑḙᴻḎᶸᶍḈ

ᶻḻḵᴻḑᵫ ᵴᶫᶪ

ᶎᶊ᷀ᴻḅḳᶱ ᶮᵺᶪᵲᶇᶆ סּ ᶆᴲḩḋḃᴻḀӡĤḩḋḃᴻḀӢᶍ

ᶊ ᵶᴲטּ ḩḋḃᴻḀᵫ ᵴᶫᶉᵮᶉᶫᶏ סּ

ă ᴴנּ ᶊᶎᶹḻḇᴻḕḋḐ ᵫ

ḩḋḃᴻḀӢֹ∟ ᶍᵡᶪ᷊ᴻḑḙᴻḎᶸᶍḈᶻḻḵᴻḑ
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4. Dḏᴻḇᶍ

5. ᶱ ᵸᶪ
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ᵸᶪ ᶇᵶᶅ ᵸᶪḅḝḐᶻᶼᶷᶎQGIS ᶱ ᵸᶪᴳ

֯Dḏᴻḇᶍ

4.1 QGIS ᶊᵩᵰᶪḏᴻḇᶍ

ӡ QGIS ᵫᶹḻḁḐᴻḳᵴᶫᶅᵣᶪ ᶊᶅQƎGIS ᶱ ᵮ

ӢCityGML T֩hematic ᶉᵶ֪ᶍḏᴻḇ QɵGIS ᶍ ᶊḑḱḋ᷅ᶷḻḑḑḵḋḟᵶᴲ

ᶞ ᶟ

Ӣ

ӣ ᶞ ᶲᵿḏᴻḇᶍḟḵḙḎᶸᶱ ᵮ

ӤḟḵḙḎᶸᶍ 3ᴂD ḛḭᴻᵇḇḞᶱ ᵬᴲᵆ ╗ ᵇᶊ ᵸᶪ

ӣ

Ӥ

ᵆ ᶍ ᵇᶱ ᶣᵸᵣ ᶊ ᵸᶪᵲᶇᶱ
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ӥ ᶍḩḓḭᴻḘᴻᵪᶨᴲᵆḛḭąᴻ 3D Ḧḋḟḛḭᴻą 3D Ḧḋḟ

ḛḭᴻᵇᶱ᷄Ḳḋ᷄ᵸᶪᶇᴲ3D ᵫ ᵴᶫᶪᴳ

ӥ

Ӧ ᶍḩḓḭᴻḘᴻᵪᶨᴲᵆ ᶷᶹ᷈ḻą ᵇᶱ᷄Ḳḋ᷄ᵸᶪᶇᴲ3D

ᵫ ᵴᶫᶝᵸᴳ

ӧ3D ᶍ ḩḓḭᴻᵪᶨ ᶍḉᶼḋ᷄ᶱ ᵶᶅᵮᵿᵴᵣᴳ

Ӧ ӧ
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ᶱ ᵸᶪᵾᶠᶊᶎ∙ּזᶍᶧᵥᶉ ᶱ ᵣᴲ ᶊ ᶱ ᵥᴳ

֯ ᶱ ᵸᶪ

3D Ḫḏḳ ᶧᶩ
ᵆ זּ ḪḏḳL֩OD2 ֪ᶍ ᶹḩᴻḀᵇ

֩ ֪

+ ֩ ֪Ú Þ

֩ ֪Ú֩ 2֪Þ
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