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▲ȲⱢ ҉  ֮ ὧҖṔ П Ӑ֮ᶮȲ   Ѭ

Ἤ ɦ   ЍᴟЍ֧ ứ ▲ɧȲѻ ЍʟЍ֧

П ᴩѬ ֮ᶮ ▲Ȳҫ Ἇדӥ ȳ ЍɎӥ ɏ ỴἬ

ứ ֮ᶮ ᴩ Ȳѿ Є  ὧҖṔᶙ Ỵц

Ӑ֮ᶮ Ȳ Ɫ∟ ֮ ד ╟ᵂП ᴕ ȴ 
 

Ӑ ѿЄ  ὧҖ Ỵʟ ЍᴟЍ֧ П ɎᴟѬ

Ѧ ɏ Ȳ Ỵ פּ⇔  2.7еṭȳ פּ 24.3ӂѠеṭȲ

ὑ ⇔ד102 ▲ ϚװȲѻ Џᵂв Ɫȸ(1) ạṆ ці ȷ

(2) ᴯ ▐ ц і ȷ(3) Ỵ֮ᶮ ȷ(4) Ѭ Ɏ

ḇɏȷ(5) 3D ֮ᶮכὨ ֙Ȳѿ∂ӴЄ  ὧҖṔᶙ ֮ᶮ

Ȳ ẁ∟ ד ṅПשׁ ȴӐװ╟ ЍᴟЍ֧ ֮ᶮ

ὨȲҠ῀Ѭכ ЄֵЮὑ 0 ᴟ-20mҿҢȲ Ҡ -30mȲ Ἁ֮ᶮ

ѹЛ ⁄Ȳ ὭӴȴ 
 

Ỵ֮ᶮ Ԍѿ 3D ᶾ Ɏ֮ ԏ ɏậ҅

֮ᶮ ᴩ╟ ȲẔѿ ⇔П Ғ ֮ᶮП ἤȲ∂

ӑẃ═ ӣԏ Ṇ ᴩ╟ Ȳѿ ẞ ѩ П ἤцҠ

ἤȴ 
 

  ֮ ҳ ȲӐ БᶙכЄ  ὧҖṔɖ ЍɎӥ ɏÝ

ЍʟЍ֧Ýӥ ɗ П ▲ȲⱢ   Ể Ѭ ֮ᶮ

∂ Пᶙ ἤȲ∂ ∟ Ҡ ӑ ứП   ȲṼ иⱢ 3ᴟ

Пד5 Ȳ ∂Ӵ  ֮ П Ӑ ὨȲḆҠכ ẁ

∟ ד ᴯᵂⱢ Ё ᵓӣц ᴩׄԓП ᴕȴ 
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1-1  

П Ὥ ᾫ ₤ᾼ Ḕ ҒᶶȲ╜Ἀ ϩ ԅ ₤

Ȳ  ҳ Ȳ ѿῺ ц ⱢѻȲв

Ɫ ȴῺדẃӦὑ ░ ȲҒϱЄ ‍ᾎⱧ ц ꜜ Ȳ

   ꜙ ȴֽᴶ ḟ   ϱ П Ȳ ╥ӭ› 

  ц й ПѠ֣ȴ 
 

צȲⱢױ֪ ’   ᾘỴ ◦ ц ₤Ȳᴕ

ȳ Ṏȳԅ Ӣ♄₇ Ȳ ᷾ὍϢЏ ҵȲṳҠ

ứ ֥ ϱӂүц Ȳ∂ ◦ᾫ ц ԅ

ȴ᷾ὍϢЏ цứ ֥ ȲЛ Ҡ Ӣ

ϩȲ ע ӐȲӼҠכ ◦Ӣ ц ԏԅ Ȳ

♄ Ȳ Ғ ֮Ӗ Ȳ Ӗן ȴ 
 

  ֮ ϢЀᴞ ᴟЭד1973 צ ֿȲ ᵧϯ ю

Ȳᴟ ד1993 528Ϣȴ ὑ Ӣ Ȳ    ד Ȳ

   Ὼ Ӣ ᴞ ∟ѿד1994 ═ ϯ Ȳᴟ ד1991 צ 2,988

е Ȳ1992דỮצ 3,714е Ȳẞ ד1998 ϯ 1,850е Ȳ Б

ЛцѿἏᾼϚҙȴѿ  ֮ П Ȳ ᾭ цӢ ᶾ Ȳừ

֣ ₤ цԅ Ȳⅎ   ᴕ ╟╜Ȳṿ

◦ ᵂ צ Ȳ Ӗ ᵓ ḋ∂ ӂ ȴ 
 

  ֮ ӔҒ ₤ МȲвҵ ϩӻד Ȳ

ᵅ П Ȳ ᷾ὍϢЏ Ṏ Ȳҫі ѹ ᶾ

ἤȳ Ӣ ϩȲѹ ḋӢ♄ ד ПᾘỴứ ◦

ц ◦ ԏԅ ӂүȲ♄ ֮Ѡ Ȳṿ ц ԏԅ ᶁ

ṳ Ȳ ԛ    П € ȴ 
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  ֮ ὧҖṔ ỴἏד ӥ ȳ ЍɎӥ ɏ П

▲ȲⱢ ҉  ֮ ὧҖṔ П Ӑ֮ᶮȲ   Ѭ

ἬɎѿϯ  Ἤɏỗ    ᾬ ҅Ɫ ɦ   ЍᴟЍ֧

ứ ▲ɧỗ ᶾ ὢ Ɏѿϯ Ӑ ɏȲѻ Ѝ

ʟЍ֧ П ᴩѬ ֮ᶮ ▲Ȳҫ Ἇדӥ ȳ ЍɎӥ ɏ

ỴἬ ứ ֮ᶮ ᴩ Ȳѿ Є  ὧҖṔᶙ Ỵ

ц Ӑ֮ᶮ Ȳ Ɫ∟ ֮ ד ╟ᵂП ᴕ ȴ 

1-2  

Ӑ ᵂ ֽ 1-1 ᴥ ἬӱȲѻ ѿЄ  ὧҖ

Ỵʟ ЍᴟЍ֧ П ɎᴟѬ Ѧ ɏⱢѻȲ Ỵ  

פּ⇔ 2.7еṭȳ פּ 24.3ӂѠеṭȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1-1    ЍᴟЍ֧ ứᵂ  
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1-3  

   Є  ὧҖṔ֮ ὑ цד93 иᵑד97 ӥ ц ЍɎӥ

ɏП ֮ᶮ ▲ȲⱢ ҉  ֮ ὧҖṔ П Ӑ֮ᶮ

Ȳѿ ԓ֮ П ֮ᶮȲṳ ẁ Ἤ ֮ᶮ оȲ╝

Ӑ ȴ 

1-4  

Ӑ ᴩПЏᵂ ӭֽϯȸ 

ɎϚɏȳ ạṆ ці ȴ 

Ɏϡɏȳ ᴯ ▐ ц і ȴ 

ɎϮɏȳ Ỵ֮ᶮ ȴ 

Ɏҳɏȳ Ѭ Ɏ ḇɏȴ 

ɎХɏȳ 3D֮ᶮכὨ ֙ȴ 

1-5  

1-5-1  

1. ạṆ ȸ 

Čӂ ᶄ Ṇ ȸ ӣв╜   ֮ TWD97ᶄ Ṇ ȴ 

Č ᶄ Ṇ ȸ ӣв╜   ֮ Ϛ Ѭ Ṇ ȴ 

2.Б῀ ạ ȸ 

(1)іӣв╜ ϡ ╦ ạ ȳϮ ạ цϚ Ѭ Ɫ Ȳ

ᵀіӣП›Ӈ צ ᴯ ᴩ Ȳ Ὑ ᴯӑ

∟ȲѠ іӣȴֽӑ П ȲӇ ῀ ἬȲѿᵍѡ∟

ӣȴ 

(2)Б῀ ạ П ѿ ד Ϯ ᴯ ПᶈṔц Ɫ ⁄Ȳ

Б῀ иᵑ Ɫ ӴЛד П ȲҒѿ ứȲṔ⇔

֯ð10ּהѿвȳ ֯ð1/20,000ѿв῏ ⱢҠӣȴ 

(3)Ѭ П Ӽ ѿ ד ϡ ᴯ П Ɫ ⁄Ȳ

П Њὑð8mmʣKɎKῶеṭ ɏȲ ứ ∟Ѡ іӣȴ 
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1-5-2  

Ỵ ֮ᶮ ӣ֝דᾼ ạ Ȳ ẞԓ Ϛ ѹ

ȳ ֝Ṇ ᾼӭᾼȲѿ᾿ Ѭ і ᴟ ᴯ ȲѬ

› ᴩ ᴯ ▐ ц Ѭ ḂӔПṼ ȴẔ ᴯ

ѿМҶ ᶝП ᴟюḕгиה Ϛ Ȳὑ ᴩѬ

ᴩ ᴟѬ ҵ ḇ Ѧȴ 

1-5-3  

1. ȸ 

ѿ Ỵᴞ Ἇв 100еѐ вȲ ᴟỴ ᾬⱢѦȲ

֮ Ȳṳ ᾘỴ֢ ȳ Ɏ

ȳ ԓ ϤɏȲ ѩẂѐ 1/1,000ȴ 

2.Ỵ ֮ᶮ Ҡӣ╟ Ѡהȸ ӂ ȳ Ὲ ȳGPS

ȳῈ Ἠ֮ ԏ ɎLIDARɏȴ 

3. ֮֯ᶮӂỌ֮ Ɫ 1еѐȲ֯Ѝ Ἠ֮ᶮ о

≡ Ɫ 5еѐȲѿ―ὑ ϱ ӱⱢѻȷὑЛ―ṿӣ

ӱП֮ Ȳ ѿ Ἠה ῶӱПȴ 

4.W ᵓӣ ҒЄ Ȳѿ

Ȳ ᵍ Ӣ ȴ 

1-5-4  

1. ӣ ḇ Ҡ֝ ҏ ц ὨȲẔכ ⇔

ᴟюⱢ 0.01еѐð0.25% depth( )ȴⱢ ⇔Ȳ ᵅ

֪ᾌ ԆἬ Пכ Ȳ ▐ Ɏ Heave 

Compansatorɏ ᵗПȴḕװ › ὑ ֮ Њ ᵓ

ӣ ɎBarCheckɏ ứ Ȳṳ ϤѬ ȴẔ

▐ Ẕ DGPSщ ▐ ᴯ ֯֝Ϛ ϱѹ

֯ ȴ 

2.ứᴯ ȸ 
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DGPSṆ ᵛ ứᴯȲứᴯ ⇔֯ð1MПвȴ ֝ ᵛ ֢

ᾼ Ở ɎWGS84ᶄ Ṇ ɏȲ в צ

Ȳ ⇔ᶄ ȴṳӴᵛ WGS84ᶄ Ṇ ПכὨᵓ

ӣᶄ Ѡה כ TWD97ᶄ Ṇ ȴ 

3. Ṇ ȸ 

֯ צ ᾼ Ṇ ᴩ ᵛ

ӱȲ―ὑ Ὠ₇כ ȴ֪֯ױ ԌȲ ֥ѿϯ Ԉȸ 

(1)Ҡᵛ ֥ DGPSứᴯ ц Ϯ⇔ῈצⱢẓכὨȲכ

ᾼכὨ  ȴה

(2)Ṷ› Ȳ ϚẆ ӱȴ 

(3) ӦṆ Ἤ ẁПѬ Ҡ Ѭ о ᶮȲѿᵓ ᴩѬ

₇ ạȴ 

(4) ϱ ғ ȸ ᴩẞ Ӱȳ ȳứ ПᾬԈ Ȳ

Ӑғ Ҡ ד ᾬԈ֤ ȳᶄ ц ϯẃȲѿᵓ∟

ᵂ Ҡ ד ᾬԈ ὑ ϱȴ 

4. ȸ 

Ѭ Ѡה╥ ₣᾿Ỵ Ȳᴖ ἒױ ѿדФӂ

ᴩ ԝȲ ⇔ Ṽṿӣӭᾼ ᴩ ȲϚ ѿ 50M

Ϛ Ȳ ḕ 5еѐϚ Ȳҫҵ֯ П₣᾿Ѡ֣ѿḕ 500

еѐ Ȳѿ ╟  Ὠȴכ

5. ▲ Ҡṿӣ ֥Ἥ ϱ ᴩ ▲ᵂ ȴ 

1-5-5 3D  

Ҕᵶ ӥ Б ứ ȲἬ Ӧ Ἤ ẁȴ 

1.Ѭ Ὠכ ᵫ 10Ԍȴ 

2.1/1000 Ở ц І 5ѱȴ 

3.1/1000Ѭ ֮ᶮכὨ ц І ȴכὨ TM2ᶄ ṳѿAutoCAD

׀ה Ȳ оɎ40Mɏȳ цỴ ֮ᶮϮ 5ѱȴ 

4.3DѬ ֮ᶮᴥ 10Ԍȴ 
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1-6  

Ӑ Џᵂ ᴞ ѡפּ ᴟ150ѡ щ ᶙכἬצᵂ ṳ Ὠכ

ᵫ цד Ὠכ ȴᶙכ ạṆ ці ȷ ᴯ ▐ ц

і ȷ Ỵ֮ᶮ ȷ Ѭ Ɏ ḇɏ ҵ ЏᵂȲṳ ᴩ

֮ᶮ ц 3D֮ᶮ Ὠכ ֙ȴ Џᵂ ⇔ ֽ

ῶ 1-1 1-2ἬӱȲ֢ ◕ᶙכПЏᵂ ӭֽϯȸ 

1. ῴ ◕ȸ 

ḟ דѡɎ102װ 1ѣ 25ѡɏ 20ѡ щɎ102ד 2ѣ 14ѡɏв

ԉ цỗ ᶾ ὢ ᴩ ᴟ Ἤ ▲ȴ 

2. М ◕ȸ 

ѡפּ 80ѡ щɎ102ד 4ѣ 30ѡɏвᶙכЍ֧ᴟ ◕

▲Ȳṳ М ᵫᴟ Ἤ ▲ȴ 

3. Ӓ ◕ȸ 

ѡפּ 130ѡ щɎ102ד 6ѣ 19ѡɏвᶙכЍ֧ᴟ Ѝ ◕

▲Ȳṳ Ӓ ᵫᴟ Ἤ ▲ȴ 

Ὠכ.4 ◕ȸ 

ѡפּ 150 ѡ щɎ102ד 7ѣ 9ѡɏвᶙכЍ֧ᴟ Ѝ◕Ἤ

ЏᵂṶצ ȲṳӻҀכὨ ᵫ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 
̧ ̨ Ǎ Ǎ  
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1-2 ⇔ӡ ɎGantt Chartɏ 

ῶ 1-1 ֢ Џᵂ ᴩ ⇔ῶ 
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102.01.25

102.02.14

102.04.30

102.05.02

102.05.17 ( )

102.06.19

102.07.09

102.07.12 ( )

102.07.12

Ǎ

102.02.01

102.02.24~102.02.27

( )102.03.03

( )102.02.25~102.02.28

102.02.24

102.02.25

102.02.26~102.03.07

102.03.05~102.03.10

102.01.24
̧ Ǜ A10201240001-2556 ̨

102.02.24~102.03.10

( )102.02.26~102.03.09

102.03.25~102.05.20

102.03.25~102.06.15

3D 102.03.25~102.06.15

102.01.25~102.02.04

102.04.10~102.04.30

102.06.01~102.06.17

102.06.18~102.07.09

1

2

3

4

5

6
( )

7
3D

8
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1-7  

Ӑ ד ᵂ П ȳᵂ ⇔ Ầ ȳѬ ᾼ

цכὨ ᵂ Ѡ ȲꞋⱢЏᵂ ᵓ ᴩ ᵡᾼ

ȴ╝ Ӑ ֢ Џᵂ Ϛ ȲẔ ᵂ ☼ ֽ 1-3

Ἤӱȴ 
 

Ở

ᵂ

›

ᵂ

ЀҏϤ Ө

֮ ▲

Ѭ

Ѭ
ɎЍ֧ʟ ɏ

М ᵫ
ᵂц ӻ

Ỵ֮ᶮ
ɎЍ֧ʟ ɏ

Ὠכ ᵫ ӻ

Џᵂ ᴩ
ᵂц ӻ

ạ

80ѡ

Ѭ
ɎЍ֧ʟ Ѝɏ

Ỵ֮ᶮ
ɎЍ֧ʟ Ѝɏ

20ѡ

150ѡ

 

1-3 ᵂ ☼  

 

ɚ ɛȸ   …ᴯὑ  ὧҖṔ‌ ὧѠ ỴҵȲ  ϝᴍӂѠפּ

    еѐȲ╥  ὧҖ Ỵҵ ЄᾼϚ Ȳᴯ ֽ 1-1ȴ 
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1-8  

צ ֮ᶮכὨ Ṽ ḖѿѩẂѐ 1/1,000 ᴩѬϯ֮ᶮ

ᵂ Ȳὑ вṿӣ ḇ Ṇ Ȳּפḕ 5mҠ ẞϚ

Ѭ ȷ Ỵ֮ᶮ ⁄ѿ֮ ԏ ц Ϯװа֮ᶮ╟ ɎWֽ

1-4ɏȴד Џᵂ ӭц ⇔ Ḗ⁄ ɦЏᵂפּ€֥ ɧ ứȲ

ֽῶ 1-2ἬӱȲ֢ ᵂ ѠהцẔ Ю ⁄ ὑ∟ȴ 

ῶ 1-2 ֢ Џᵂ ⇔ ῶ 

Џᵂ ӭ Џ ᵂ   

ạṆ  
1.ӂ Ṇ ȸ ӣв╜ еᵫПЄ֮ ɎTWD97ɏ 

2. Ṇ ȸ ӣв╜ еᵫП  ֮ ɎTWVD2001ɏ 

ӂ ạ  
Б῀ ạ П ѿ ד Ϯ ᴯ ПᶈṔц Ɫ ⁄ȲṔ⇔

֯ð10ּהѿвȳ ֯ð1/20,000ѿв 

ạ  
Ѭ П ѿ ד ϡ ᴯ П Ɫ ⁄Ȳ П

Њὑð8mmʣKɎK ῶеṭ ɏ 

Ỵ֮ᶮ  

ѩẂѐ 1/1,000Ȳ ֮֯ᶮӂỌ֮ Ɫ 1еѐȲ

֯Ѝ Ἠ֮ᶮ о≡ Ɫ 5еѐȲѿ―ὑ ϱ ӱ

ⱢѻȷὑЛ―ṿӣ ӱП֮ Ȳ ѿ Ἠה ῶӱП 

Ѭ  

Ɏ ḇɏ 

Ѭ Ѡה╥ ₣᾿Ỵ Ȳᴖ ἒױ ѿדФӂᴩ

ԝȲ ѿ 50MϚ Ȳ ḕ 5еѐϚ Ȳҫҵ֯

П₣᾿Ѡ֣ѿḕ 500еѐ  

 

 

1-4 ᵂ Ѡהӱ  
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2-1  

ⱢḖӐ ԓ Ϛ ѹ ȳ ֝Ṇ ПӭᾼȲѹ֢

ᶙ ֥Ȳ╝Ӑ Ϛ ӣПᶄ Ṇ ֽϯἬ Ɏ ⇔ ᴯ⁄ѿеѐ

Ɫ ɏȸ 

[ӂ ạṆ ȸв╜ еᵫП  ֮ Є֮ TWD97ȴ 

[ ạṆ ȸв╜ еᵫП  ֮ TWVD2001ȴ 

[᷾ ᶄ Ṇ ȸ ӣ ϡ⇔и қמɎTransverseMercatorɏ

ᶄ Ṇ ɎTM2°ɏȲМҶІр 119̄ȴ 

2-2  

֯ᵂ ᴩ›Ȳ  Ὼв╜ еᵫП ạ Ȳ

ᴕ ᴯиᵉᾭᾓȲӐ ӣϚ Ϛ Ѭ KM09ȳKM10цϮ

ạ WX11ȳWX13ȳWX14 5 ᵂⱢӐ Пӂ ц ạ Ȳ

ṳὑ Ỵ 4 ạ ɎNO01~NO04ɏȲẔ ạ ц ᴯиᵉֽ

2-1Ἤӱȴ 
 

  ֤ ạ  

 

KM09 ᴆѬ  Ϛ Ϛ Ѭ  

KM10 ּר Њ Ϛ Ϛ Ѭ  

WX11 Ѝ֧ Ϯ ạ  

WX13 ∟  Ϯ ạ  

WX14 Ѝ Ϯ ạ  

NO01 --------- ạ  

NO02 --------- ạ  

NO03 --------- ạ  

NO04 --------- ạ  

 

Ϛ Ϛ Ѭ 2 ʞ 

Ϯ ạ 3 ʞ 

ạ 4 ʦ9  

2-1 ạ ד ᴯ  



     

      

 
12 

 

2-3  

Ӑ Ỵ פּ  2.7еṭȲⱢ Ғ ⇔ц∟ Ỵ֮ᶮ

ӣѠ―ἤȲᾘỴ ḕפּ 1~1.5еṭᵉ 1 ạ Ɏ ѠהɏȲ

ṳ Ḗ ứ ᴯ ạ ȲԛӦ ֥ ПБ῀ӂ ạ ц

Ϛ Ϛ Ѭ Ȳі ᴟ ạ ȴ ⁄ֽϯ Ὑȸ 

1. ᴯ ᶁлиᵉὑ вȲ═֮ ֮ Ȳᾃ ֮ϱ ᾓ ֮

╥ᵡדᴿȴ 

2. ạ ứ∟Ȳ ֮֯ϱ Ệứ Ɏ ạ ҠӣѤ Ȳ

Мї Ȳῶӱ ᴯɏȲ ֽ 2-2ἬӱȲṳ ᵂ ᴯ

Ȳֽ ԈϮц 2-3Ἤӱȴ 

3. ạ ṏֻȲҠẁѡ∟ ṿӣП Ȳѿ ὑ֮

Ệȳ ᶝ Пӑ ֮це֮צⱢ ⁄ȴ 

4. ᴯП Л ϢȳṞӻ ׄԓȲ ᵍ᾿ ὑ Ȳ

ṳѿӻ ― ὔὑẞ ⱢṾȴ 

5. Ὲ ṏֻȲ ᴯԊṔ ֯ 360⇔ПѬӂṔ⇔Мᴟюצ 60%

ѿϱ Њὑ 40⇔Ɫ ⁄ȴ 

6. үȳ ȳ ȳ ᾌ ȳ цẔ҃

ᾌ Ȳ ᵍД ╦ П  ȴן

 

NO01

9cm

9
c
m

102 3

   

2-2 ạ ה ɎҢ ᴯῺ ɏ 
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2-3 ạ  
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2-4  

2-4-1  

Ӑ Џᵂѻ … ῀ПБ׀ ạ Ȳ Ӧ GPS

֢Б῀ ạ ד ᴯ ╥ᵡ Ɏᴯ ɏȲѿ ᵍіӣ ПБ῀

ᶄכ ȲṳӦ ֥ ПБ῀ ạ і ӂ ᶄ ᴟ ạ

ᴯȲᵂⱢ∟ ṿӣȴ 

1. ȸ 

еи П GPS ╦ứᴯ ȲҠ ᴩ ȳʉ ц Ȳ

⇔ ±5mm+1ppm×LɎL Ɫ Ϛ П ⇔ɏȲЊὑ Ḗ

П ⇔ ȲẔ ֽ 2-4Ἤӱȴ 

 
 

Leica System 500Ṇԝ Trimble 5700₤ 

2-4 GPS ╦ứᴯ  

2.ᵂ ☼ ȸ 

 

 

 

3. Ѡᾎȸ 

(1) ӣеи GPS ╦ứᴯ ѿ Ѡה 40и ѿϱȴ 

(2)֝ ṿӣֵү ╦ ן Ȳ Ѡה ᴩ ȴ 

(3)֢ Ὲ ꞋṏֻȲ╟ צ Ṕ ứⱢ 15 ⇔Ȳḕ

ה15ּ Ϛװ ╦ ȴ 

(4)╟ PDOP Њὑ 10ỞҠ ᴩ╟ ȴ 

(5)Ἤצ Ꞌ ᾌ П ḂӔцӂ ȴ 

GPS  
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4. ₇ ạȸ 

(1)ҵ ȸ ╥ᵡ 40и ȳ ╦ ╥ᵡЄὑ 4

ȳPDOP ╥ᵡЊὑ 10ȳԊṔ ứ╥ᵡЄὑ 15⇔ȴ 

(2) Ở ȸGPS ╥ᵡ ȳ ц ֤ Ϥ

╥ᵡӔ ȴ 

5. ⇔ Ḗȸ 

Б῀ ạ П ѿ ד Ϯ ᴯ ПᶈṔц Ɫ ⁄Ȳ

Б῀ иᵑ Ɫ ӴЛד П ȲҒѿ ứȲṔ⇔

֯ð10ּהѿвȳ ֯ð1/20,000ѿв῏ ⱢҠӣȴ 

6.Б῀  Ὠȸכ

Ӑ ӣ GPS ᴩӂ ạṆ Ȳѿ Б῀Ϯ

ạ WX11ȳWX13цWX14Ԛ 3 ӂ ạ ȲẔ Ὠֽכ

ϯἬӱɎד GPSӂ Ὠכ  Ԉҳɏȸ 

(1)GPS ∟ ᾌ ḂӔȳ ц Њּפạӂ Ȳ Л

֥ П Ȳԛ Ӧ ạ ֥ӂ ҏӔ Пᶄ ȴ ᶄ

Ὠכ Њּפạӂ ᶄ Ὠѩכ Ẕ ֽῶ 2-1 ἬӱȲẔ

МWX13Ɫ ӣПỆứ Ȳ╝Ẕ Ɫ 0ȴ 

ῶ 2-1 Б῀ ạ ᶄ ѩ ῶ 

 
Њּפạ ᶄ (m) Б῀ ᶄ (m) ᶄ (m) (m) 

ᶄ (N) ᶄ (E) ᶄ (N) ᶄ (E) ᶄ (N) ᶄ (E)  

WX11 2710891.103 193305.799 2710891.116 193305.807 -0.013 -0.008 0.015 

WX13 2709050.716 190785.639 2709050.716 190785.639 0.000 0.000 0.000 

WX14 2709911.852 189522.609 2709911.831 189522.598 0.021 0.011 0.024 

(2) ֢   ᶄ Ὠчכ ȲẔ ⇔ֽῶ 2-2Ȳ

Б῀ 3 Ȳ ὨẔכ ⇔ꞋЊὑ

1/20000Ȳ ֥ ⇔ ḖȲҠᵂⱢ∟ ᶄ ֥ӂ ṿӣȴ 

(3) ѠᴯṔ ֢ ПѠᴯṔ ᶄ Ὠчכ ПѠᴯṔ ѩ

ֽῶ 2-3ἬӱȲ ὨẔѠᴯṔכ ⇔ꞋЊὑ Ȳה10ּ ֥

⇔ ḖȲҠᵂⱢ∟ ᶄ ֥ӂ ṿӣȴ 
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ῶ 2-2 Б῀ ạ ᶄ ч ῶ 

  

ч    
 

⇔ 

⇔ 1/20000 

 [1] [2] ([1]-[2])  

(m) (m) (m) (m) 

WX13 WX11 3120.614 3120.628 0.014 1/ 219762 0.156 ֥  

WX13 WX14 1528.660 1528.657 -0.003 1/ 566170 0.076 ֥  

ῶ 2-3 Б῀ ạ ᶄ ч ѠᴯṔ ῶ 

  

ч Ṕ⇔ Ṕ⇔ Ṕ⇔  ⇔  

 ה±10ּ ([2]-[1]) [2] [1] 

(⇔-и-ּה) (⇔-и-ּה) (ּה) (ּה) 

WX13 WX11 53-51-38 53-51-37 -0.4 10.0 ֥  

WX13 WX14 124-17-10 124-17-07 -3.2 10.0 ֥  

(4) ֥ϱ Ὠכ ῀ἬצБ῀ ᴯᶁ ֥ ⇔ ḖȲ╝

WX11ȳWX13цWX14 3 ҠᵂⱢ∟ ṿӣȴ 

2-4-2  

ӂ ạ ѻ ӣ GPS ╦ứᴯ Ѡה ᴩȲӦ ֥

ПБ῀ӂ ạ Ȳі ᴟ ạ Ȳᵓӣ GPS ן

╦ Ȳ Ӧ GPS ֢ и Ȳԛ ᴩ 3Dᶄ

ᶮӂ Ȳ ҏ֢ Пᶄ ȴ 

1.W в ȸ 

(1) ֯ Ể вᵉ Ṝ П ạ ȲỞ ᴩ∟ П

ᵂ ȴ 

(2)ӂ ạ ӣ ֥ὑ ⇔П ạ ᴩ ȴ 

(3)╟ᴩ GPS ╦ứᴯ Ȳ ֝ ῶȲ ╟

֤ȳ ȳ Пщ ȳ Пן Ṥ ȳ ╦ ן

ᾭᾓȳ ᴯ Ὲ ᾓц ᴯỂ Ɏ╥ᵡצ ȳ ȳ

ᾌ ȳ ɏȴ 

2. ȸ 

еи П GPS ╦ứᴯ Ȳ ⇔ ±5mm+1ppm×LɎL Ɫ

Ϛ П ⇔ɏȴ 
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3.W ☼ ȸ 

 

 

 

 

 

4.GPS ȸ 

(1)GPS ᴩ ה Ȳ ӣ Trimble Business 

Center V2.5 Ȳ Ϛ ֝ П כ ṳ

 ⇔ц֢и  ⇔ɎdX,dY,dZɏȴ 

(2) ∟ ֢ ◕Ἤצ Ȳᵓӣ ᶮӂ GPS Ȳ

ḕ ◕ П GPS Њּפạӂ ∟ Л֥ ȴ 

(3)Ӧḕ ◕ Њּפạӂ ∟ ứ П Ȳԛ ϚҒϤ

ӂ Ȳ Ϛ П GPS Њּפạӂ  Ὠȴכ

(4)GPS ╦ ȳӂ ȳ ᵂ ☼ ֽ 2-5Ἤӱȴ 

     

2-5 GPS ╦ ȳӂ ȳ ᵂ ☼  

Ὠכ ▲  

Б῀ϮṔ ạ иӁ ѿ GPS

Ѡה ậ ⇔ᶄ  

GPS  

GPS ᶮӂ  
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5.ӂ ạ  Ὠȸכ

(1) ạ ֢   ᶄ Ὠчכ ֽῶ 2-4ȴ 

(2)Ӑ ӂ ạ GPS ᶮכὨֽ 2-6ἬӱȲὑ ד102

3ѣ 3ѡ֝Ϛ ◕ѿ 9үGPS֝ ᴩ ȲԚ ҏ 31 Ȳ

GPS Џᵂ ֽ 2-7Ἤӱȷ Њּפạ ӂ ὨԚכ 1

ɎWX11ʟT001ɏȲ Ɫ 3.23%ȴ 

ῶ 2-4 ạ ᶄ ч ῶ 

  

ч    
 

⇔ 

⇔ 1/20000 

 [1] [2] ([1]-[2])  

(m) (m) (m) (m) 

NO02 NO01 638.824 638.815 -0.009 1/ 72239 0.032 ֥  

NO03 NO04 754.008 754.002 -0.006 1/ 124102 0.038 ֥  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-6 GPS ᶮ  

Ϯ 

 

 

ạ 

 

WX11  

Ϯ 

 

 

ạ 

 

WX13  

 

 

 

ạ 

 

NO04  

2-7 GPS Џᵂ  
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2-5  

2-5-1  

Ӑ ЏᵂⱢ в╜ еᵫПБ῀Ϛ Ϛ Ѭ Ȳ ӣ ה

Ѭ Б῀Ѭ ᴩ᾿ Ѭ Ȳѿ Ẕ ╥ᵡצ

Ȳ ứѬ ∟ԛі ạ ȲᵂⱢ ạṿӣȴ

ứ  ῺПв╜ Ϛ Ѭ KM09ц KM10Ԛ 2 ᴩ Ȳ

Ẕ ᴯиᵉᴯ ֽ› 2-1Ἤӱȴ᾿ Ѭ ד ᵂ Ὑֽϯȸ 

1. ȸ 

ӣ ᴞ Ѭ Zeiss DiNi11T ѐ ᴩ

Ȳ ֽ 2-8Ἤӱȴ 

  

2-8 ᴞ Ѭ  

2. Ѡᾎȸ 

(1) ӴѬ ѐȸ ӧѐ ὑ ϱȲậ›∟ דפּ ɎЛ Є

ὑ 60mɏ∟Ȳ ϛѐ ὑѐ ϱȲ Ѭ ѐϱ ᾚȲṿẔỰМȴ 

(2) Ѭ ὑϡ Ѭ ѐᾼМ Ȳ ṿ ᾚỰМ∟Ȳ

ӧѐᾼ ṳ ȴ 

(3) Ѭ ֣ϛѐȲЛҠ ứ Ȳ ᾚ Ȳ

⁄ ứȴ ֯ вȲ ϛѐ ậ ṳ ȴ 

(4) ᶙ ∟Ȳ∟ ѐц Ἇᴩ Ѡ֣ Ȳ› ѐ⁄ ѐ Ȳ

ṳ ’ѐ ᴯ Л Ȳױ Ȳ› ѐ ∟כ ѐȲ ϱ ПḔ

Ȳ᾿ᴟ ᾼѬ ϱȴ 

(5)ὑ Ὼ Ȳ ›∟ ȲṿḕϚ ◕ᾼ Ɫ Ȳ
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ᵛ’ ֝ϚќѐɎӧѐɏὍ֯ П ᴯϱȲֽױҠ ᵍ

Ѭ ѐ Л֯ѐἉ ᾼ ȴ 

3. ₇ ạȸ 

(1)֝ Ϛ ◕ПἏΌ Ȳ Ӧ֝Ϛ ῏ṿӣ֝Ϛ ₤П ц

Ȳᾘ֝Ϛ ᴩȴ 

(2)╟ ҵ ᵍὑМр ᴩȲѿ ᵍ ԏц П Ȳҫ

  Ȳѿ ю ԏП ȴ 

(3)╟ ᶿѐ ᾃ ṳ ’Ѭ ѐ ѐ ₣᾿ἤц ứἤȴ 

(4) ȲḕϚ ϡѬ ѐПϮ ᴯ Ȳ ᾿Ϛכ ȴ 

(5) Ѭ Ȳ ҁ ▲ Пᴯ ȳ ц֤ ╥ᵡד ȴ 

(6)╟ Ȳ ᵍ Ȳᵀ Ṽ Ȳὑϡ

Ѭ П ȴ   ц ȲҠὑẔ

Ȳйכ Њ ◕и ֝ ╟ ȴ 

4. ⇔ Ḗȸ 

Ѭ П Ӽ ѿ ד ϡ ᴯ П Ɫ ⁄Ȳ П

Њὑð8mmʣKɎKῶеṭ ɏȲ ứ ∟Ѡ іӣȴ 

5.Ѭ  Ὠȸכ

Ӑװ ӣԓᴞ ІѬ ѐ ᴩ ạ ᵂ Ȳ

 Ὼв╜ еᵫПϚ Ϛ Ѭ KM09 ц KM10 Ԛ 2

Ȳ Ѭ פּ  7.18 kmȲ ◕Ѭ ⇔ ֽῶ 2-5ἬӱȲ

ӦῶҠ῀Ӑ Б῀Ѭ Ѭ ⇔Ꞌ ֥ ứɎ ⇔

ὑð8mmʣKɏȲ ПϚ Ϛ Ѭ Ɏ2 ɏ ᶁӑ ȲҠᵂ

Ɫ∟ Ѭ і ṿӣȲѬ ῶ  ԈХȲ П כ

Ὠ  ԈϡἬӱȴ 

ῶ 2-5 Ѭ ⇔ῶ 

     ◕  ֥ ⇔   

  (M)  (M) (M) (M) (mm) (KM)  mmʣK mmʣK 

KM09 18.22298 KM10 14.27733 -3.94565 -3.94971 -4.06 7.18 1.51 8 ֥  

 
=̮ ̯
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2-5-2  

Ӧ ֥ ПϚ Ϛ Ѭ ѿ᾿ Ѭ Ѡה ᴩ

ạ і ȲᵂⱢ ạПṼ ȴ 

1. ȸ ӣ ᴞ Ѭ Zeiss DiNi11Tȴ 

2.ᵂ Ḗȸ 

(1)ѿ᾿ Ѭ ѠהἏΌ Ȳ ֥ὑЛ֝ПẒБ῀ ϱȲṳҒ

Ȳ ѿЛ 70mⱢ ⁄ȴ 

(2)̓ Ѭ ПἏΌ ֥ Л 12mmʣKɎKⱢѬ П

еṭ ɏȴ 

3.Ѭ ȸ 

ὑҵ ᶙכ∟ȲӇ Ғѿ ȳ ▲Ȳѿ ứ

╥ᵡ֥Ѿ ḖȲẔ ѻ иⱢֽϯϡ Ԍȸ 

(1) ▲ Ϛ П ȸв Ҕ╗›∟ ȳ   ȳ

ᵅ ȳ›∟ ӭȷױ ▲ ӭМ ԌҠ᾿

ὑ в ứȲ֯ ҏ ᵫ Ȳ ᵍ ᴖ

ȴᵀⱢ ứ Пצ ἤȲ ᵓӣ ᴞה

ᴩ ▲ЏᵂȲ Лצ ᶮȲ ᴞ ӱȲṳ ֫ҵ ȴ 

(2) ▲ Ϛ ◕П ȸв Ҕ╗ἏΌ ֥ ⇔ȳ ◕Мḕ

П ȳ ╥ᵡד ӭȲ֝ ӣ ᴞה

Ϛ ◕ἏΌ ᴩ ▲ЏᵂȲ Лצ ᶮȲ ᴞ

ӱȲṳ ֫ҵ ȴ 

4. ạ  Ὠȸכ

ПБ῀Ϛ Ϛ Ѭ і

ᴟ ạ ȲẔѬ ⇔ ֽ›ῶ

2-4ἬӱȲѬ ֥ ⇔Ɫ 1.51mmʣKȲі

⇔ ֥ ứɎЊὑ 12mmʣKȲẔМ

KⱢ  еṭ ɏȴ 
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Ӑ Ỵ֮ᶮ ѻ ֮ᶮ ц֮ᾬ ᴩ Ȳ

ᴞ Ἇв 100еѐ ἨᴟỴ ᾬⱢѦȲ

֮ Ȳṳ ᾘỴ֢ ȳ Ɏ ȳ ԓ

ϤɏȲ ӣ 3D Ɏ ֮ ԏ ɏѠה ᴩ Ỵ֮ᶮ

Ȳ֯ Ἠ֮ ԏ ᾎ ɎֽѬϯɏ⁄ ѿ Ϯװаӂ

ᴩ ѿḖ ֮ᶮ Пᶙ ἤȴ 

֮ ԏ ѿᴞ Ѡה╟ Ɏ ɏȲẔᵂ ☼

ֽ 3-1Ȳṳ 1.0mП Ɏֽ ֮ᶮ Ԇ

Ḃѿ 5.0mɏȲ ѩẂѐ 1/1,000ȲὑЛ―ṿӣ

ӱП֮ Ȳ ѿ Ἠה ῶӱПȴ 
 

LIDAR

Л֥

Ὠכ ᵂ

в

ҵ

ן

Л֥

Л֥

֥

֥

֥

ϱᴥ

֥

 

3-1 ֮ ԏ ᵂ ☼  
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3-1  

3-1-1  

1.֮ ԏ ȸ 

Ӑ ṿӣ ֮ᵓ RIEGL LMS VZ-1000₤ 3D֮

Ȳ Nikon D700 ᴯד Ɏ1,200 ɏȲ ⇔ḕּה

125,000 Ȳ ѠהⱢ ֣ Ȳ ᾌ  1,500nmȲѬӂ Ṕ 360

⇔Ȳ₣᾿ Ṕ 100⇔Ȳ ⇔ 10mmȲӂᶁ ⇔ 5mmȲ

1,200mȲẔ ֽῶ 3-1Ἤӱȴ 

ῶ 3-1 RIEGL LMS VZ -1000ѻ  

 

  ӭ    

 
up to 1,200 mɎч 90%ɏ 

up to 560 mɎч 20%ɏ  

⇔ 8mmɎ  ɏȷ5mmɎӂᶁɏװ

ԏḇ  ԏḇ ⇔ 0.3 mradɎ30mm/100mɏ 

 125,000  הּ/

 0 to 100⇔Ɏ₣᾿ɏȷ0 to 360⇔ɎѬӂɏ 

έ⇔ 14ò 

в  ∂ Ṕ ȳ֝Ḕ  

ҵ   ד ה ᴯד Nikon D700 

2.чԏ ȸ 

Ɫ ᾼᾬ Ԓ∂Ӵᾼ ạ ṆȲᵂⱢ Ӕц

Ԛ ӣȲ ѿḕװ ᵂ ֝ ᷿ậᴟюϮ Ɫ

⁄Ȳὑ Ṽ֮ᶮ о ᵉ чԏ ȲᵂⱢ֢ ѿц

ᶄ ПṼ ȴ ᵂ ᶙכ Ȳ ᶄ ᴩ

֥ Ȳᶙכ 3D ₤ ᵂȲчԏ ֽה 3-2ȴ 

 

 

ч 

ԏ 

 

ѱ 2D  3D  

 

 

ч 

ԏ 

 

ѱ 2D  3D  

      

3-2 чԏ  ה
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3-1-2  

֮ ԏ Ṇ …ᵓӣ ԏȲṳ֝ ӭן ᾬ

ч ᾼ ѿ ᴟӭ ᾬᾼ ȷᴖ Ӧצ Ἠ

вП ᴟ ᾼ Ȳ ֥ ᾼѬӂ ₣᾿Ѡ֣ȲᵛҠ Ḗ

ᾼϮ⇔Ὲ ד ᶄ Ȳṳ ֥ ᴯד Ȳ

ц Ф ᶾ СḕϚ ֣ ᴥ ἤȲ ᵂכ

ᴥ ȴ 

1.W Ѡᾎȸԓ ӣ֮ ԏ ᴩ Ỵ֮ᶮ Ȳ֮ ԏ ᾎ╟

ѿ Пȴ 

(1)Ṽ ֮ᶮ оὑ ᵉ Ϯ ѿϱчԏ ȴ 

(2)Ӧ ạ ѿ цѬ Ѡה╟ ӂ ᶄ ц ɎᵂⱢ

ӂ ц ạɏȴ 

(3) Ở ᴩԓ ֮ᶮ Ɏ ɏ ȴ 

(4)в Ȳ‍֮ᶮ ȴ 

(5) Ϥ ӂ ᶄ ц Ȳṳѿ ᴩ ᶄ

ӂ ȴ 

2.W ȸ 

(1) ⇔ ȲḆ ᶙ ᵧ ֮ ȴ 

(2) ѿֵ Ɫӂ ạӂ ПṼ Ȳ ⇔

ѹӂᶁȴ 

(3)ᵂ Єȳ ן ⇔ᶶȲḆ ᵂ ȴ 

(4)‍ ה ‍ ἤ Ȳ ᵍᵂ Ϣ ὑ֚ Ȳ’ Ϣ

ᵂ ׄԓȴ 

(5)W ᴞ ὁ 360⇔ ѱҠ ѩ ֮֮ оȴ 

3-1-3  

֮ ԏ Ẕѻ Ɫ Ғϱ Ṕ ⇔ᾼч ȲẒ

Фד῏ ֥ ᴩ Пứᴯȴ Ҡѻ ԏ ᴩ

Ȳ ԏ ∕ ᾬ ч Ȳ∕֮ ԏ ẞן
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ч ∟ᵛҠ ҏ∕ ᾬ П Ȳҫ ֥ ч

Ṽ ֮ᾭᾓ ứѬӂ ₣᾿Ѡ֣Ṕ⇔ Ȳ ѿן ֢ ᴯПѬӂ

₣᾿Ѡ֣Ṕ⇔ȲἬצᾼ ҠṼ ẞПẒ Ѡ֣Ṕ

ҏ ᴯ Пד Ϯ ᶄ Ȳױ ᶄ Ṇ Ɫ ᶄ

Ṇ Ȳᶄ Ṇ ӱ ֽ 3-3ἬӱȲҠиⱢѿϯ 4 ȸ 

1.Camera Coordinate SystemɎCMCSɏד ᶄ Ṇ ȸ 

ד ▐ ὑ ϱ ᶮ֝כ ᾭᾓȲᵀ ד

Ἤ֯ᴯ Л֝Ȳὁ ҏדѱᴯ Ϸ ứᴯЛד

֝Ȳ֪ױ CMCS ὁ ҏדѱ ứᴯȴ 

2.Scanner's Own Coordinate SystemɎSOCSɏ ᶄ Ṇ ȸ 

ḕװ Ἤ ẞᶄ Ṇ Ɫ Ӵד ᶄ Ṇ Ȳ 3D

ϭ ᶮכҫϚ Ӵד ᶄ Ṇ Ȳֽ װ12 ֵ

12 Ӵד ᶄ Ṇ ȲױṆ Ɫ SOCSȴ 

3.Project Coordinate SystemɎPRCSɏ ᶄ Ṇ ȸ 

֢ Ἤ∂ӴϚ Ӵ SOCSɎ ᶄ Ṇ ɏȲ ֥ Ϛ֝כϚ

ᶄ Ṇ Ȳױ ֢ ИҠ ȴ 

4.Global Coordinate SystemɎGLCSɏѷꜜᶄ Ṇ ȸ 

PRCSɎ ᶄ Ṇ ɏἬ ᾼчԏ ɎԚ ɏȲ

ạ ᶄ ӂכ Ɏв╜ TWD97ɏᶄ Ṇ ц  Ϛ

Ѭ Ṇ ȴ 
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3-3 ᶄ Ṇ ӱ  

3-1-4  

֮ ԏ ᾼ֢ ∂Ӵ Ӵ SOCSɎ ᶄ Ṇ ɏȲЛ

֝ ᾼ и Л֝ᶄ Ṇ ȲӇ ᶄ ẞ Ϛ

ᶄ ṆȲṳṼ ֮ᶮ о ᵉ чԏ Ἠ ậԚ ᴯ Ȳѿ―

ὑЛ֝ ц ᶄ ӂ Ӕȴ Ḕ ֽϯȸ 

1. Ԓ ậ ɎOverlapɏ

Ԛ Ɏчԏ ɏ ᴩ Ȳֽ 3-4Ḕ Ἤӱȴ 

2. ӣԚ Ɏчԏ ɏ ֥∟Ȳ П

ҏ ᴩMulti Station AdjustmentɎMSAɏ ┴ п ᵂȲױ┴

Ѡᾎ╥ ӣϮṔ ᴩ ᵂȲ┴ ᶙ∟ Ӣ┴

Ȳ ױ … ҏ ⇔╓ Ɏֽ 3-5ἬӱɏȲṳ

⇔ῶֽῶ 3-2 ἬӱȴẒ ᶙ∟ ԛװ ▲

ᾓȲẔ ӣױѠה ᴩ ȴ 

3.ᶙכϱ ☼ ∟Ȳ ⇔ ▲ ∟ȲᵛҠ

ᵂ∟ ӣȴ 

 

ɚStep 1ɛ ɚStep 2ɛ ɚStep 3ɛ 

   

ӑ  

Ɏ ᴥῶӱЛ֝ ɏ 

ậԚ  

Ɏּֿמῶӱɏ 

∟ 

Ɏ ᴥῶӱЛ֝ ɏ 

3-4 ֮ ԏ Ɏ ЍᴟЍ֧ ɏ 
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ῶ 3-2 ⇔ῶ 

1 2 3 4 5 6 7 8

1 V V

2 1605 V V

3 64 V

4 2445 V V

5 163 V V V

6 179 V V

7 9308 V

8 1829

----- 0.0019 0.0048 0.0009 0.0042 0.0046 0.0014 0.0030

̗̗3. 0.005m ̗̗=0.0019(m)

̗̗4. ̣ ̤ ̙

Ǜ

( )

(m)

Ǜ1.V̥̦ Ǜ 2(1605)= 1( )+

̗̗2. ̗̗ 2( )

 

 

3-5 ┴ п ῶ 
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3-1-5  

Ӑ Бὑ ד102 2ѣ 26ѡᴟ 3ѣ 7ѡᶙכ ЍᴟЍ֧ ֮

ԏ ȲẔ Ὠֽכ 3-6ц 3-7ἬӱȲ360⇔ ц

Џᵂ ֽ 3-8ц 3-9Ἤӱȴ 

 

   

3-6 3D Ὠѩכ  

  

  

  

3-7 ֮ ԏ  Ὠכ
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3-8 ֮ ԏ 360⇔  

   

   

3-9 ֮ ԏ Џᵂ  
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3-2  

֯ иȲ֪֮ ԏ ᾎּז Ѭ Ȳ╝֯ Ḃѿ

Ϯװа Ѡה ᴩ ֮ᶮ Ȳṳ֯Ϣ ׄԓ ᾓϯ Ҡ

ѬѿҒЄ ȲṿẔ ѿ ᵍ Ӣ ȴ 

ҫҵӐ ֮ᶮ ֵⱢ ᾬȲ ὑ֮ ԏ ᵂ ֪֮ᶮ

ạἨ ᴖ ᾎ ֮ᶮ П Ȳ⁄ ֮ᶮ ᴩ Ϯװа

ԏ ᾎ ц Ȳᵂ ⁄ֽϯȸ 

Č ֮ ԏ ᵂ ᾎ Ȳ ֮ᾬȳ֮ ȴ 

Č Ӵ ѿᵓ ȴ 

Č Ὠכ ᾎ Ȳ Ғѿ ȴ 

Č ȳ ȳ ЀἨẔ҃ ֮ Ғѿ ▲֤ ȴ 

1.W ☼ ȸֽ 3-10Ἤӱȴ 

 

 

 

 

 

 

 

 

3-10 Ϯװа֮ᶮ ᵂ ☼  

2. ȸTrimbleʂRṆԝԓ Ȳ ֽ 3-11Ἤӱȴ 

 

3-11 ԓ  
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3. Ḗȸ 

Ṽ Ȳ3D֣ ӂ Ȳ ᴩӂ ֮ᶮ

ᵂȲṳ ֥ϯԝד Ṷ ȸ 

(1) Ẃȳ ȳ ᴥȳ ₤ ȲṼв╜ ᾪɦ Ӑ֮ᶮ

ה ῶɧ ȴ 

(2)֮ᶮȳ֮ᾬПậ ᶁ┬ϚϾиПϚѩẂѐ֮ᶮ ᵂ ứ ȴ 

(3) ֮֯ᶮӂỌ֮ Ɫ 1еѐȲ֯Ѝ Ἠ֮ᶮ

о≡ Ɫ 5еѐȲѿ ϱ ӱⱢѻȷὑЛ―ṿӣ

ӱП֮ Ȳ ѿ ӱἨ ῶӱПȴ 

   

3-12 Ϯװа֮ᶮ Џᵂ  
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3-13 ֮ᶮ Ὠכ Ɏ ɏ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-14 ֮ ԏ Ϯװа  
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3-15 ֮ᶮиӁ  

3-3  

֯ Эᾼ Ỵ ╥ṅȲֵҙשׁ ậ ѿ ᾼϮװаѠ

ה ᴩȲ ḇ∟Ȳԛὑв М ᴩ ᵂ Ȳ ᵛ Ἤ П

דכ Ɏֽ֮ᶮ ȳ ɏȴ ᴖѿ 3D Ɏᵛ

ԏ ɏἬ ᴩП ѠהȲẔ ᶧБדצ ֮Л֝Ȳѿ 3D

ᴩᾼѠהМȲ ὑ ᾬ ᴩ Ὲ П ȲἬ ậ╥

Ϯ ᾼῈ Ȳṳѹ∂ӴẔᶄ ȲḕϚ Мᾼ ẓצẔ

ứПᶄ Ȳ֪ױҠѿ− ֮ ҏד ѐЉȲ֝ ẔῈ׀’

ȲӼҠ Ẕ ᾭᾓȲṳ ᶙ ᾼῈ ֯в ᵂ М ᴩ

ȲꜙҠ ֮ᶮ ȳ ד ȴ 

Ӧὑ֯ Ỵ ṅϱȲ3Dשׁ ᶾ ⱢῺדẃ Пᶾ Ȳ

֯Ữӑ ц ᶮПϯȲד ᾼ ᵂѿц ⁄Ӑכ ὑ Э

ӣП ѠהȲT Ẕ ᶾ Ἤ ПכὨ⁯ Є ὡ Ғᾼ

ȴѿϯ⁄ Ẓ Л֝ ᴩП ᵂ ӭ ᴩѩ Ɏֽ

ῶ 3-3Ἤӱɏȸ 

ῶ 3-3 3D Пѩ ῶ 

  ӭ  3D  

ᶧ 

ὑ ϱȲṳὑв

Џᵂ ὑ CADṆ  

ѿ ὑ ₤

вȲв Џᵂ П

ᴟ CADṆ  

ᴯо ȲӇ ѿв њ Ѡה ᴩ צȲ ᴩ֝ ᴯо  

Ҡцἤ 
ᵅȲϢЛҠ цП ѿ ᴩ

֮ᾼ  

Ȳѿ ԏḇ ᴩᾼ ᴩ

ⱢȲ   ᾬᵛҠ ᴩ  

 
  2000еѐȲ  

ậ Ѡה 

100 еѐѿϱȲ   ᾬПᾭᾓ

ϯȲ Ҡ 2000еѐ 

⇔ 

ᵅȲѿϢ ѠהПӂ Ѡה

ὔ ӢϢ ᵒ П Ȳṳѹ

ὔἕ ᾬ ᾼᶮᾭ 

Ȳ֯ МӢכ ᶄ

Ṇ Ȳ МП ᶁצẔד

ᶄ Ȳ֯Ϯ ᾼῈ М

− ֮ ѐЉ 
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Ӑ Ѭ ֮ᶮ ֽ› 1-1 ᴥ ἬӱȲẔ

פּ 24.3ӂѠеṭȲ Ѡהѿ ḇ Ṇ ╟ ȲẔד ц

ᵂ Ѡה Ὑֽϯȸ 

4-1  

  ᴯὑ ᴫ М Ȳ Є

ȲẔ ᴄ ὑҙѡ ᴄȲḕϚ ᴄѡצẒ

װ ȲẒװᵅ Ȳѻ ắыӂ◦П ᴄ

Ȳ Ѭ ыӂ◦ Ẓ ☼Ϥ

вȲ ȲӦ Ẓ ☼ҏȲ

☼֣Л Ȳ֝ᴖ  ֮ ắ П

☼ ȲצὙ ᾼ оҵȲḆӦὑ  ֮

Ὼϟ ᴂЀȲắẔ ῺѬ ӼꜙЄȴ

Ѭ ᵂ Ἤן ᾼѬ ⱢѬ ᴟ ᶩד Ȳ ᶩ

Ȳ ῀Ѭ Ȳ֪ױ ᵂ Ӈ ֝Ḕ ᴯ Ȳ

Ӑ ᴯ ֥Ѭ Ɫ ד102 2ѣ 26ѡᴟ 3ѣ 9ѡȴ 

4-1-1  

Ӑ П ▐ ֯ Ѝ ἬҢ Ϛ ὔ Ȳ ֧ ד

ȲẔѻ Ɫ Ѡ ᴟ ПϢЏ Ȳױ ֯ Л

ҏѬ Ɏ ϯ ү ɏȲᴯ ֽ 4-1ἬӱȲѿᵂⱢѬ П

ᴯ ӔṼ ȴ 

4-1-2  

П ѿ᾿ Ѭ ἏΌ Ѡה ֥ П ạ

T001і ȲḖ Ѝ BM Ɏᶄ Nȸ2713560mȷEȸ190256mɏ

Ɫ 0.097mȲẔ ῶֽה 4-1ἬӱȲѬ פּ 0.81kmȲѬ

֥ Ɫ-0.53mmȲ ֥ ⇔Ɫ 0.59mmʣKȲ ֥ ⇔ ȴ 
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ῶ 4-1 і ῶ 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

  

 Ὼ  

4-1 ᴯ иᵉ  

       

      (mm) (m) ( )

 T001 30.44 0.00 1.94483 4.51491

 21.25 28.17 1.08976 0.65321 -0.04 5.80649

 15.57 20.73 1.07200 1.50358 -0.03 5.39264

 40.79 17.10 1.13450 1.47127 -0.02 4.99335

 37.50 39.04 2.06307 0.25507 -0.05 5.87273

 36.26 37.21 2.59605 2.52032 -0.05 5.41543

 16.81 35.16 0.11539 2.10927 -0.05 5.90216

 BM 1.50 21.79 0.41799 2.60686 -0.03 3.41066

 BM 4.24 4.24 3.73154 3.73154 0.00 0.09711

 BM 21.53 1.50 2.62648 0.41790 0.00 3.41075 3.41075

 35.52 17.08 2.17939 0.14158 -0.03 5.89562

 37.42 36.06 2.56964 2.66986 -0.05 5.40510

 38.97 37.55 0.30174 2.10789 -0.05 5.86681

 17.26 41.07 1.45262 1.17084 -0.05 4.99765

 20.81 15.52 1.49990 1.06208 -0.02 5.38817

 28.27 21.11 0.64593 1.09112 -0.03 5.79692

 T001 0.00 30.37 0.00000 1.92791 -0.04 4.51491

     = 0.81Km    = 0.00053m    = 0.00000m

     =  -0.53mm     =  0.59 mm ĵK
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4-1-3  

1.Ӑ ᴯ ṿӣ Sea-Bird SBE 39

₤ᴞ ה ᴯ ɎֽҢ ɏȲױϞ

⇔ ⇔ȳ ϩ П ᴯ

Ȳᵓӣ Ӑṝв∂ ה ѬМ

ϩ Ѭכ Ȳ ϩ έ⇔

0.002 %ȳ ⇔0.1%Ȳ֝ 4M byte ȲҠ 466,000

ȴ 

2. ᴯ ᶙכ∟ᵛ ᴩḕѡ 24Њ Ѭᴯ ȲṳὑѬ

◕ѿḕ 6и Ϛ Ѭᴯ оȲ ᴩ

Ȳ”Ѭ ᵂ ḇ∟ ᴯ ậҏȲṳϯ ᴯ

כ ᴯפ Ɏֽ 4-2ἬӱɏȲ ᴯ ᾼӔ ἤȲ▲כ╥

ᵡצố Ȳѿ ֮ ᴯ оᾭᾓȴ 

3.   ᴄ₤ ҙѡ ₤Ɏ ᴄ ϫϡЊפּ ϭϡϫХиɏȲ Ѝ

Є ᴯ оּפ 5.506mҏ ὑ ד102 3ѣ 2ѡ 14 24иᴟ 21

2иҿҢȴ 

-3.0 

-2.0 

-1.0 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

0
2

/2
6

0
2

/2
7

0
2

/2
8

0
3

/0
1

0
3

/0
2

0
3

/0
3

0
3

/0
4

0
3

/0
5

0
3

/0
6

0
3

/0
7

0
3

/0
8

0
3

/0
9

 

4-2 ᴯ פ  
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4-2 Single-Beam Echo Sounder System  

Ѭ Ӧ ц ן ᾌȲɔ ӣ

ᾌ֯ѬМẃ֫ ⇔ Ἁᶩᴟכ

Ȳᵛ╥Ѭ ȴӐ ѿ ḇ Ṇ ᴩ

Ѭ Ȳ Ṇ Ҕ╗ ḇ ȳDGPSц

Ἤ Пכ Ṇ Ȳ֢ цᵂ

Ὑֽ֧ȴ 

4-2-1  

Ӑ ṿӣ ḇѬ Ȳᵂ ☼ Ҡּפ иכʂ1 ›

ȳʂ2 ȳʂ3 Ѭ ן ȳʂ4 Ѭ цʂ5 Ѭ כ

Ὠ ᵂ ХЄ ȲẔ☼ ֽ 4-3Ἤӱȴ 
 

BarCheck

 

4-3 ḇѬ ᵂ ☼  
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4-2-2  

1.W ȸ 

Ѭ ӣ Ἤ ɎѬ цѬ ɏȲṳ

ӣ ֮ ֥ᵂ П Ɏ  ϥ ɏ ᴩ Ѭ ᵂ Ȳ

вῈ ֥Ὅ ḇ ד ȴ 

   

Ѭ  Ѭ    ϥ  

4-4 ḇѬ ӣ  

2. ḇ ȸ 

ӣ Ɫּר ODOMеҨҏ Hydrotrac 200KHz ה

Ɏֽ 4-5ɏȴ ẓṮѬғ ѹ Ѡ―Ȳ ӣ ᴞ ẞЄ

ȴẔ ⇔Ɫ 0.01m±0.25% depthɎ ɏȲ 0~200 

mȲҠ֝ ҏ ц ѩɎ ɏ Ὠȴѹכ ẓ

в ȲҠỆứ ɎѿּהⱢ ᴯɏ Ѭ ȲѿᵂⱢ

ѩц ᴯѬ ѩ ṿӣȲṳѹ TSS ᴩ

ᾌ Ӕȴ ₇ ЛṾἨ ᾼѬ ȲᵛҠᵓӣױ

צ ᾼѬ Ȳ ѿ ӔѬ ȴ 

 

 

 

 

 

 

 

 

4-5 ḇѬ Ṇ ɎODOM Hydrotracɏ 
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3.ứᴯṆ ȸ 

ӣּר TrimbleеҨ DGPS ╦ứᴯ Ɏ₤ AgGPS 332ɏȲҠ

Ӧן ֮ Ἤ П DGPS и ᵛ ӔứᴯȲẔứᴯ

⇔ 50cmѿвɎӂ ɏȲẔ ֽῶ 4-2Ἤӱȴ 

ῶ 4-2 Trimble  AgGPS 332 ῶ 

  ӭ     

1. Receiver Type L1, C/A code, with carrier phase smoothing 

 

2. Channels 12-channel, parallel tracking 

3. Update Rate 1 Hz default, 5 Hz max 

4. Horizontal Accuracy <1 m 95% confidence (DGPS*) 

5. Baud Rates 4,800ȷ9,600ȷ19,200 

6. Data Input / Output Protocol NMEA 0183 

7. Timing Output: PPS (HCMOS, active high, rising edge sync) 

8. Beacon frequency range 283.5 kHz - 325.0 kHz 

4. ȸ 

ḇ ѿ ɎBar checkɏ Ȳֽ 4-6(A)Ȳᵂ

Ӧ Ὅ Ệứ ⇔Ȳ ṿẔ ֥

Ὅ ⇔Ȳ ╥ᵡ֯ ⇔֥ вȴ 

5. ȸ 

Ӧὑ ц ☼ᵂӣᴖצ ᵅ Ԇᾼ о ӢȲ

ᵛⱢ Ԇᾼ ֣ ȲӐ ӣ TSS 

HS-50 ₤ Ɏֽ 4-6(B)ɏẃ Ѭ ᵅ о Ȳ

Ẕ ⇔Ɫ 5cm RMSȲѻ ӣ  ứ ắҵϩᵂӣɎ ἤ

ᵂӣɏ ӢҒ ⇔Ȳ Ӧ Ғ ⇔ЄЊ иḖҏ о Ȳ

ѿ ӔѬ ᾌ ᾼכ ȴ 
 

 

 

(A) ɎBar checkɏ (B) TSS HS-50  
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4-6  

6. ȸ 

ѿᴞᴩׁש Ṇ ɪLead Surveyɫ

ɎֽҢ ɏȲ֝ Ḕ ֥ DGPSứᴯ ц

ὨȲӐṆכ ẓצϮ⇔Ὲ ᾼכὨ

Ȳ֝ה ẓ Ṷ› ϩȲҠ

і ᾘ ᴩ Ȳṳ

֝Ḕ ӱȲṿᵂ Ϣ ֯ Ҡᵛ Ӕ

ᴩ Ѡ֣Ȳ’═Ѭ ᵂ ֯ ϱȴ  ПҵȲɪLeadױ

Surveyɫ Ҡᵛ ӱѬ цẓצ ϱ ϩȲ ᵂ

Ϣ Ҡ Ѭ о ᶮҵȲ֯ᵂ ᴩМֽ ẞ Ӱȳ Ἠứ

ȲṳҠ ד ֤ ȳᶄ ц ϯẃȲѿᵓ∟ ᵂ

Ὠכ Ҡ ד ᾬԈ ӱὑ ϱȴ 

4-2-3  

1.W ȸ 

Ӑ ḇѬ ὑ ד102 2ѣ 26ѡᴟ 3ѣ 9ѡѿ 2~3 SB

ҵ иᵑᶙכ ḇѬ ᵂ Ȳ ∟ ᴩѬ Џᵂȴ 

2. ȸ 

(1) ḇѬ Ѡה ӣ ₣᾿Ỵ Ȳᴖ ἒױ

ѿדФӂᴩ ԝȲ ⇔ ѿ 50MϚ Ɏֽ 4-7

ϱ ᴥ ɏȲ ḕ 5еѐϚ Ȳҫҵ֯ П₣᾿Ѡ֣ѿ

ḕ 500еѐ Ɏֽ 4-7ϱ ᴥ ɏȲѿ ╟ כ

Ὠȴ 

ҵȲⱢᶙױ(2) ӥ ȳ ЍɎӥ ɏ֮ Ỵц ȲἏ

Ẓ ֢ԛҒ 100еѐȲѿᵓ ȴ 

(3)Ӑ ḇ ֽ 4-7ϯ ἬӱȲԚ 102/02/26ȳ02/28ȳ

03/06ȳ03/07Ɏ֢ϡ SBɏȷ03/08ȳ03/09Ɏ֢Ϯ SBɏȲ 6

щȴ 
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4-7 ḇ  
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3.ứᴯṆ ȸ 

ứᴯṆ П ứἤ …ẞ ⇔Ȳ╟ ›ὑỴϱ ứᴯ Ȳ

Ẕӂ ứᴯ Њὑð1MѠҠ ᴩѬ ЏᵂȲ Л֥Ȳ֯

ạ Ӑṝ ⇔ȳỂ ן ц ▐ ҷᾼ ∟Ьӑ

Ḗ ⇔ Ȳ⁄Ḇ ᴩ ȴױҵȲѬ ὑ

ҵ Ȳ DGPS ЛṾП ᴞ ᵔ Ȳ ᵍṿӣ

ЄПứᴯ ȴ 

4. ▐ ȸ 

DGPSщ ḇ ▐ ᴯ ֯֝Ϛ ϱȲ ⁄

֯ Ȳֽ 4-8Ἤӱȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-8 ▐ ӱ  

5.ѬМ ứȸ 

ᵓӣ ᾌ֯ѬМ ẃ Ѭϯ ⇔ȲᵓӣѬϯ

ȲӦѻ ҏỆứ ȳ ⇔ᾼ ᾌȲ Ӧ ᾌ ẞ

ẞ֝Ϛן ч ᾌἬ Ɏ ᾌẃ֫Ἤ ɏȲ ҏ

ᴟѬἉᾼ ɎֽϯеהɏȲ֪֯ױѬ Ӕהᵂ ›ȲӇ Ԓ

ᴩѬМ ứȲѿ―∟ Ѭ ᴩ Ӕȴ 
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DʦV×T÷2 Ɏеהɏ 

ẔМ Dȸ ȷVȸ ȷTȸ  

 

 

 

ḕװ › ὑ ֮ Њ ᵓӣѬ Bar Check

ứ Ȳṳ ϤѬ Ɏֽ› 4-8Ἤӱɏȴ 

6. Ӕȸ 

Ѭ МȲᾌ ц ᴩ Ἤ Пϱϯכ ԆȲ Ѭ

ᾼכὨȲ֪ױ ѿ ɎMotion SensorɏȲѿ ϱϯ

Ԇ ⇔ɎheaveɏȲѿᵂⱢᾌ П ӔȲṳ ᵍ֯ ϩ 3

цӱἤᾌ Ɏצ ᾌ ɏ0.5еѐѿϱ ᵂ ȴ 

7. ᴯ ḂӔȸ 

Ἤ ПѬ ᶁ ᴯḂӔȲѿḖ ѬἉ Ɏ

Ϛ Ṇ ɏȲ╝ὑѬ › Ԓ▐ ᴯ ᴩ ᴯ Ȳѿ

ᶄ ᴩ ᴯ ȴ 

8. ֥ ȸ 

ὑ › Ԓ ᴩ ᴄᾭᾓП Ȳ ֮ᶮɎ֮ ԏ ɏ

ứĄ Ą ᴩ ֮ᶮ Ȳѹ Ѭ ѿϯӦ

Ϣ ֯ׄԓ ᾓϯ Ѭ╟ Ȳ ѿ Є П ȷ ῺỴѬ

Ɏ ḇɏ ứĄ Ą ᴩ╟ ȲẒ῏ Ӧ

П ᴩכὨ ◕ Ȳֽ 4-9Ἤӱ ȴ 

   

 

 



     

      

 
45 

 

4-9 П ӱ  

9.Ѭ ᵂ ȸ 

Ӑ ᵂ Ԛᶙכ   ЍᴟЍ֧ П ḇ Ȳ

4-10Ɫ ᵂ Пד ѱȲҔᵶȸ ḇṆ ȳODOMѻ ȳGPS

ứᴯṆ ц ȼ Џᵂ ᾓȴ 

   

   
Ѭ  

   

   
Ѭ  
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  ϥ  

4-10 ḇѬ ᵂ ᶮ 

4-3  

ḇѬ иⱢứᴯ ȳ ȳ ᴯ

ҳЄ Ȳὑҵ ᶙכ∟ ᴩ Ɏ☼ ֽ 4-11ἬӱɏȲ

Ԓ ₇ ╥ᵡҠӣȲ ӭѻ צ ȳ ᴯ

Ӕȳ ▲ ц Ȳѿϯ Ѭ Ḕ ᴩ Ὑȸ 

ASCII XYZ

(Cross Check)

 

4-11 ḇѬ ☼  

1. ֥Ẇȸ 

Ԓ ḇѬ Ἤ Пứᴯ ȳ ц ֥

Ẇ ȴ Ԓ Ϥ GPSứᴯ ȲԛṼ GPSứᴯ ᷄ҏ

П ц ȲṼᶧ GPSứᴯ ȳ ц
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Ϛכ֥ צ X,YɎGPSứᴯ ɏц DɎ ᴯӑ ӔП ɏ

ПѬ ȴ 

2. ȸ 

Ѭ М צ ֵ ᾎ ᵍП ӢȲẂֽ GPS и

ЛӔן ȳ ứ⇔ЛṾé ᾭᾓȲᵓӣᴞ цϢ

Џ П ᵔ Ἠ Ӕȴ 

(1)DGPS ӔȸҠ ὑ ϱȲ ṛ֣Ȳ

צ ἨὙ ᾼᴯ ᵛҠ ᴩ Ӕȴ 

(2) Ӕȸ ӱѡ ȳ цѬ П ѩ

Ȳѩ ПѬ Ȳ ѿ Ӕ ȴ 

3. ᴯ Ӕȸ 

Ѭ ᵂ ֮ ᴄᴖצ ᵅ оП ᶮȲ֪ױѬ

֯ᵂ ᴯ Ӕ Ɫ ẞ Ӕᾼ ᶩ ⇔Ȳ ӣ Ὼ ֮

ᴄ оП иȲ иȲὑЛ֝ в ПѬ Ȳ

ԛ ӣЛ֝ ᴯ ẃ Ӕ Ȳ Ѭכ ПѬ

ᾎ Ȳ ᴿ ϡצ ᶩ ϱϯ Лᵭ֥П ᶮ Ӣȴ 

4.Ѭ ȸ 

Ṽ ∟ᾼѬ Ȳ в ҏ ᴯ ȳ П ᴯ ∟Ȳ

ԛӦ ᴯ Ẕо ᴟМ ᴯṆ П ᶩ ȴѬ Ӕ

 ϯȸֽה

 

 

 

 

 

 

 

 

 

 

 

 

Ѭ ϯɎtῶӱֽה ɏȸ 

Ѭ (Dt)ʦ ỞѬ (Dp)ʟ (Wh) 

ᴯ (Tt)ʦTt1ʞ[(Tt2ʟTt1)×(txʟt1)÷(t2ʟt1)] 

ᶩ (Z)ʦ ᴯ (Ttx)ʟѬ (Dt) 

 ʦTt1ʞ[(Tt2ʟTt1)×(txʟt1)÷(t2ʟt1)]ʟ(DpʟWh) 

ɚ ɛDtȸ Ɫ t ПѬ ȷDpȸ ỞѬ  

   Whȸ ȷZȸ ᶩ  

   Ttxȸ Ɫ tx П ᴯ Ɏѿ в ɏ 
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4-4  

Ӑ ѿ ḇ Ṇ ᴩѬ ֮ᶮ╟ ṳҒϤ ᴯц

ӔȲ Ӕ ὑ AutoCAD ∟Ȳ ḇѻ

П и Ȳ ᴩ ⇔ иέȲѿ ⱢМїȲ ҙ

5mв ῺПѻ Ѭ Ȳṳ Ẓ῏ П ȲѿḖ

ӐװѬ ╟ ⇔ȴ 

Ṽ Ѭᵓ Ѭᵓ Ἤɦ ỴṮ Ӑ

▲ᵂ Ɏ ɏɎϚ ἤ ɏɎ Ϛװ ӔɏȲ2011.11ɧ ứ ὙȲ

ẔѬ ⇔ ḖⱢѬ Ɏ95%‒ ɏЛ Єὑ[a
2
+(b³d)

2
]
1/2е

ѐⱢ ⁄ȲהМ a=0.5ȳb=0.013ȳdⱢѬ ɎеѐɏȲẔ ⇔ IHO

Ɏ ɏS-44 ПϚ  ȴ֝ד

Ὠכ 2398 Ȳ֥ 2173 ȲЛ֥

225 Ȳ֥ Ɫ 90.62%Ȳ ֥ ⇔ Ȳṳ Ѭ ⇔

ֽ 4-12Ἤӱȴ 

 

0.0 

0.5 

1.0 

1.5 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 

(

m)

(m)

_

 

4-12 ḇѬ ⇔  

:2398

:2173

:90.62%

:9.38%

:0.22m

:0.30m
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5-1 1/1000  

ѿᴞᴩׁש П Lead Survey Ѭ Ởứᴯ ᴟ

AutoCAD Ȳ ѩẂѐכ 1/1000П Ở Ȳֽ 5-1ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5-1 Ở ʟ ЍᴟЍ֧  

5-2 1/1000  

ṼѬ Ἤ ПѬ ֥ὑ AutoCAD Ȳ

ЍᴟЍ֧ ֮ᶮ Ȳɔ ӣ ה ӣЛ ⁄ϮṔ ɎTriangulation 

Irregular NetworkȲTINɏᾎ ᴩ ᴞ ӢכȲԛѿϢЏ Ѡ

ה ▲ ֥ ἤȲ Ỵ װὨȲӐכ 1/1000Ѭ

֮ᶮכὨ ֽ 5-2ц 5-3ἬӱȲ ϱ Ɫ 1mȲ ϱ

ᴥמּ Ɫ פ Ɏ Ɫ 5mɏȲѬ ᴥ Ɫ פ Ɏ Ɫ 1mɏȴ

ӐװѬ ЄֵЮὑ 0ᴟ-20mҿҢȲ Ҡ -30mȲ Ἁ֮ᶮ ѹЛ

⁄Ȳ ὭӴȴ 
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5-2 40M Ὠכ ʟ ЍᴟЍ֧  

 

5-3 Ѭ ֮ᶮ ʟ ЍᴟЍ֧  
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5-3 2D  

ҫѿᵌᵓ ᾎɎKriginɏ Ȳ Ѭ ᵂפּכ 40mĖ40m

Ȳԛ Ẕ ᵂכӐ Ỵ П 2D ֮ᶮ ₤Ȳṳ

ỴϱӔ ֽ 5-4Ἤӱȴ 

190000 191000 192000 193000 194000 195000 196000 197000

2712000

2713000

2714000

2715000

2716000

2717000

-35

-30

-25

-20
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0
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30

35
0 500 1000

:m

 

 

5-4 Ѭ ֮ᶮ 2Dᴥ Ӕ ʟ ЍᴟЍ֧  
















