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GPS П иέׁשṅ̦ 

Noise in GPS coordinate time serieș  

 

ᶁ 

ӴכғЄ ֮ דּ Ṇ 

 

ѝ  ⱷ  ѝ  

МҶ ᶝ֮ Мї 

 

Мѝ  

GPSứᴯиέׁ֯שṅὰ ֮ ᶮ᷊ ᾼ ȴ֪ױȲ

ὑὰ ӻꜜѹ֮ ᶮᶶ ᾼ Ȳ֯Ὼϫדẃὑ֢ GPS Ȳ

֯Ϡ Пὰ ⇔ ֮ ᶮϱȲ ẞϠ ᾼכὨȴẔМȲ ṷὑ Б

ᾼדϫפּ GPS Ȳ ṷ Ἤ ҏПḕѡ֮ῶ ᶮȲᵂ

Ḇ ϚḔП ⇔ ‒ ד иέȲ⁄ Ϡ ṷ ПҠ ⇔Ȳṳ ὑӑẃ ӣ

ὑ֮ ᾬ ϱПד ẁϠ Ӑ ⇔ ᾼќ ȴӐ Ἃ › Ȳ

ὑБ ṳ П GPSḕѡᴯ ᶧԝ ϚḔᾼиέ ѩ ȴ Ԓ Л

֝ Пה₤ GPS ᴩ иέȲ Л֝ ה₤ ᶧԝ ứἤП

ȴ Ὠ ӱ ᴩῈ ᾌ∟П ᶧԝȲẔ random walk noiseП ứѩẂ

Ȳ ᵛ ᾌ∟П ԝȲḆ ҅ῶ П֮ῶᴯ ȴױҵȲ ᴕ ẞ GPS

П ἤᴩⱢȲⱢ ⇔ ᴷ П Њ ◕ Єὑ  ȴד2.5

ȸGPS ȳ ᶧԝ иέȳ  ה₤
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Abstract 

Global positioning system (GPS) has played an important role for the investigation 

of plate tectonics and crustal deformation for nearly twenty years. Continuous GPS 

stations in recent decade are widely established in Taiwan for better understanding the 

plate velocities in the boundary between the Eurasian Plate and the Philippine Sea Plate. 

At the present, there are nearly four hundreds CGPS stations in Taiwan. In this study, 

we investigate the noise characteristics of GPS position time series in Taiwan for the 

realizations of their precision and parameter reliability. Besides, these noise parameters 

are also useful to evaluate the reliability of GPS velocity uncertainties. Results show 

that the noise pattern in CGPS displacement time series are approaching to the Random 

walk noise after removing the common mode filters, and they represent the filtered 

motions are more similar to the true ground deformation on earth. Moreover, Longer 

than 2.5 year period of time have better estimations of the CGPS velocities. 

Keywords: Continuous GPS station, time series analysis, monument types 
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›ṕ 

ӦὑῺϡϫדẃПᶾ ȲGPSứᴯ֯Є֮ П֮ῶᴯ

⇔ П Б᷊ ѻ☼П ᶾ ȴױҵȲӦὑứᴯ ⇔П Ȳ ὑ ҵ֮

ᵒ ᾎ ứ П ֮ ᴩⱢȲGPS ẁϠ ⇔

ế Ҡ ⇔Пᴯ Ὠẃכ Ẕ ἤц ȴ֯ Ȳᵓӣ GPS ֮

ϠϡϫדȲᵓӣ GPSἬ П ⇔ ֢ ֪ὰ Ἤ כ

П ϩ П ᶮȲ╥ ᴷẔЄ֮ П ᾼ о╓ ȴ֪ױȲᵓӣ GPS 

֮ῶᴯ ⇔Ь╥ ֯ ӑẃӇ ═ ṅᾼשׁ ПϚȴ 

GPS ╓ GPS ן Ἤ Пщ ═ Ệứὑ█Ϛứ Ȳṳѹ═

Л ן ȴᴖ GPS үᵛ╓ ᴩ GPS П ∂ ȴGPS

Пḕѡᶄ Ἤ Пᴯ ᶧԝȲҠӣẃậ Ẕ ᴯП ⇔ ẃ

ẁ  Пὰ ֮ ᶮ ȴ ᴖȲ   ⇔ ҵȲGPS Ḇ Ϛ

Ḕ Ḃ П ⇔ ᶮȲֽ֪֮ϯѬᴯ оἬі П֮ῶ ᶮȳЍ ֮

֪ ​Ἤі П֮ῶ ᶮȳѿцὰ ӻꜜ П ἤ Ɏ ֮ ɏ ȴ 

ᴖϠ GPS ᶄ ᶧԝП ἤ Ẕ ⇔Ϸ֯ὑẔᶧԝП ⇔и

έϱ᷊ ПṔᴥȴ GPS Пᴯ ᶧԝ ᴩ ἤиέׁשṅ

ӱȲGPSᶧԝП ѻ ╥ѿӪ Ɏwhite noiseɏҒצᴥ Ɏcolored noiseɏ

П₤ [Mao et al., 1999; Williams et al., 2004]Ȳ П Ɫ

ṛ ₤ Л֝ȴ ᶧԝМП вᵶצᴥ Ȳ֯ ᶧԝ ᴩ ⇔иέ

ȲѿϚ Ɫ ẗ ᾼ Ѡᾎ Ẕᶧԝᾼ ᵅᴷȴẂֽȲᵓכ

ӣ GPSᴯ ᶧԝᴷ ⇔ Ȳ Ҡ כ צ 5-11 Пᵅᴷ[Mao et al, 

1999]ȴ֪ױȲ Ϡ GPS ᶧԝМ ᾼ ἤ ⇔Ȳᶺ ⇔

ᵂ֥ ᾼᴷ [Williams et al., 2003]ȴ ₤ ᾼ Ϸч╣Ϡ ᾼה₤

ẃ Ẕ ἤȴ 

ҵȲGPSױ ᾼ ἤϷҠӣὑ щן П ứἤȴ ҟѝ

ҏЛ֝ᾼ ᶮה ᾼ Ẕ ᶧԝᾼ ἤ ⇔[Langbein, 

2004, Williams et al., 2004]ȴױҵȲ֮ῶᴯ ắẞ֮ϯѬП ἤ ϷҠᵓӣ

ứᾼ ה ᴖצ ᵅ[Johnson and Agnew, 1995]ȴ֪ױȲ֯ GPS

ᴯ ᶧԝМᾼ оȲ ᾼה₤ ֪ϷכⱢЛҠἨ ᴕ ᾼ֪Іȴּר Ɫׁש

ṅᴫỴ ֮ׄԝ П♄ ἤȲׁש Ϡ ה ẃ ᵅ֮ῶ П֮ ᾬ

‒ П Ȳṳ Ӧ иέ∟ȲϷ Ϡ ה Ẕһ₤הḆⱢ ứȲᵀ

ϷצẔһׁשṅ Ɫ П ṳЛὙ ȴGPSᴯ ᾼדȳҙד Ϸ Ɫ GPS

ᾼ ПϚȴᴖ Ӣ GPS ἤᴯ ᾼѻ ֪Ϟ Ɫ╥ ᴷה ȳ

ἤ ֮ῶ оɎֽ֮ϯѬȳ ⇔ о ɏἨ ἤὰ Ἠ ♄ Ɏֽ ֮ ɏ

Ɫѻ[Dong et al., 2002]ȴ֯Ϛ П GPS ᶧԝиέМ ὰ Ἠ ♄

Ȳ ἤ Ɫ‍ ᴯ ᴖҒѿἕ ȴᵀ╥ᵡ ṷᶺ ӭ›Ἤ Ɫᾼ

ṷᾼ‍ ᴯ ♄ █צ ФạП ȲϷӑ ᴖ῀ȴ֪ױȲӐ Ϸ

Ӧ GPSП ἤ оẃϠ Ҡ ᾼ ֪ȴ 
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ϚȳׁשṅѠᾎ 

Ɫ ᴩ GPSᴯ ᶧԝП иέЏᵂȲᶺ Џᵂ ӭ иⱢȸ Ȳ

GPS Ѡᾎ Ȳ ᶧԝиέȴѿϯ иᵑ ᴩ Ὑȸ 

1-1ȳ  

ԓ ֢ ᴯП GPS П Ở ȴṳѹ ὑẔ Ӑ￼

Ȳֽ ן щ ₤ ȳἬ ᴯȳ ה₤ ֮ ѱ ȲᶁϚẆ ȴ 

1-2ȳGPS  

Ԓᶺ ѿ ITRF2005 ▐Ɫ Ȳ ứ Ὼ П 14 IGS Ɫ

ᴕ Ɏ 1ɏȲԛ ậ 26  П Ɏ в ї Ȳ 2ɏ

ᴩ Ȳậ в ї ֯ ITRF2005ϯПᶄ ⇔ ȴԛ в ї

ậᶄ ứП 9 Ɫ ᴕ Ȳ вẔһ ᴩ ȲиᵑⱢ

KMNMȳMZUMȳS01RȳPANGȳBANCȳYMSMȳTWTFȳKDNMȳFLNMȴӦ

ὑ П ạȲᶺ Ἤצ ѿ ц ₤ ᴶⱢ ⁄й כ 9 І

иᵑ ȲẔ ₤иӁֽ 3 Ἤӱȴḕ І П ᶁҔᵶ 9 Бᴷ ᶄ

⇔ П ї Ȳṳὑ ∟ ᴩ ₤ӂ Ȳ Пḕѡ ᶧԝכὨȴ 

1-2-1ȳGPS Ю ứ 

Ӑ ἬṿӣП Ɫ GAMIT/GLOBK 10.40ȴGAMIT ╥Ӧ MIT

ɎMassachusetts Institute of TechnologyɏȳSIOɎScripps Institution of Oceanographyɏ

CfAɎHarvard-Smithsonian Center for AstrophysicsɏԚׁ֝ש П ⇔ GPSּד

ȲᴖGLOBK֝ ⱢMIT Ἤ ПЄ֮ П ₤ӂ [Herring et al., 

2010]ȴGAMIT ֯ 10.3ᾪӐ∟ Ӕכ ה Ȳ ὑϚ ḕѡ Ὠכ

ПӣљȲҬ ׄ ֻӔ П ạ ц ȲП∟ԛ ᴩẔ᷅װ ц Ϥד

ȲᵛҠᴞ о ȴGLOBK ⁄ѻ ӣẃ֥ẆЛ֝ ◕ἨЛ֝ ɎGPSȳ

VLBIȳSLR ɏП ₤ӂ Ȳ ὑӭ› ⇔ GPS Пѻ☼

Ȳֽ GAMITȳBERNESEế GIPSY Ȳѿϱ Ἤ ПᴞӦ ᶁҠד ὑ

GLOBKṳ ᴩ֥ẆЏᵂȴ ПҵȲױ ᴕ Пּפạ GLOBKצẒ ѠᾎҠẁ

ȷϚⱢצ ᾎҠױạᾎɎfinite constraintsɏȲפּ ֢ ᴕ ᴞᴩứ Ȳ

Ɫ֯ЛϠ ᴕ П ᴯ ϯȲ ὔ Ӣ ạɎover constraintsɏПפּ⇔

ᶮȲ ᴖ כ ₤П᷁פȴϡⱢ ạᾎɎgeneralized constraintsɏȲפּ Ӧ ֢

ᴕ ∕ Ἤ Пכ Ȳᵓӣӂ ȳ Ѡה ẞϚ Њӂ П

[Dong et al., 1998]ȲЛ כ ạПפּ⇔ ȴ֯ӐׁשṅМȲᶁᵓӣ ạᾎפּ

ᴩ ᴕ ПּפạЏᵂȴ 

Ӑׁשṅᵛᵓӣ GAMIT ᴩḕѡПᴞӦ ȲП∟ԛѿ GLOBK

ᴩ ạפּ▐ Ἤצ ᶧԝц ⇔ ȲẔМ֯ GAMIT ϯП

ứֽϯȸ 

1. ҒϤ֮ ᴕ ạ ╦ ᴩᴷ ȴ 

2. ᴷ Ɏpole tideɏȳỆ Ɏearth tideɏц Ɏocean tideɏ ȴ 
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3. ậ ȸ30ּהȴ 

4. ╦ ѦṔɎcut off angleɏȸ15⇔ȴ 

5. ☼ ᴷ ȸῴỞ ה GPT50 [Boehm et al., 2007]Ȳ ȳ ╣

ẗ Ɏmapping functionɏ GMF  ɎGlobal Mapping Functionɏה

[Boehm et al., 2006]Ȳᴷ Ɫ 2Њ ȴ 

6. Ệ  ȸIERS2003ȴה

 ȸFES2004ȴה .7

 

 

1ȸ GPS ᴩ Ἤṿӣᾼ ạפּ ɎIGSɏȲԚ 14 ȴ 
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2ȸ в ї иӁ ȴ ї ѻ ӣẃ ạפּ ᴩ Ȳ֯ ї

Пᶄ ⇔ ∟Ȳԛּפạ ї ẃ ẔһП в ȲԚ 26 ȴ 
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3ȸ GPS ᴯ І й иӁ ȴⱢ с Ȳᶺ Ἤצ

й ϟכ І Ȳиᵑ ᴩ Ȳ ∟ԛ ᴩ֥ẆḖ Ἤצ Пḕѡᶄ ȴ 
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1-3ȳGPS ᶧԝиέѠᾎ 

֯ CGPS ᶧԝ Ѡ Ȳᵓӣ Nikolaidis[2002]ПҒ Њϡ ᾎᴷ ה

1.1П ȲẔМbⱢ ⇔ ȲcȳdⱢד Ȳeȳ f Ɫҙד Ȳ gȳ

kиᵑⱢ֝ ∟ ȲhⱢ ∟ἬḂ П ⇔ Ȳv⁄Ɫ Ȳֽ 4Ἤӱȴ 

 

 

 

Ɏה 1.1ɏ 

 

 

4ȸḕѡᶄ П ᶧԝ כ ɎResidualɏП☼ ӱ ȴɎ1ɏⱢ

Ở ᶧԝȲɎ2ɏⱢҟ ἤ ∟Ἤ П ὨȲɎ3ɏⱢᴞɎ2ɏ ᶧԝМҟ

֝ ȳ ∟ ἤ ∟П ȴ 

1-4ȳ Ғ Ὲ ᾌᾎ 

Ɫ ᶧԝПᶄ ἤȲᶺ ӣῈ ᾌᾎ ὑἬצП ᴩḂ

ӔȴϚ ПῈ ᾌᾎȲϞ ậϠ ᴕ ᶧԝȲṳ Ẕ ứ ẘП

Ɫ ᴩӂᶁȲẔכὨᵛҠ Ὲכ ᾌȴᵀ ὑϚ GPS МȲ

Ὲ ᾌᾎ П Ẕ Ȳױчѩȴ֪כ⇔  ṿӣ ПῈ

ᾌᾎȲ⁄ ᾎч Ẕ  ⇔П …ȴⱢ ᵌὢױ Ȳᶺ ӣϠ Ғ Ὲ

)4cos()4sin()2cos()2sin()( iiiiii tftetdtcbtaty pppp +++++=
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= =
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j
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ᾌᾎȴЛ֝ὑϚ ПῈ ᾌᾎȲ Ғ Ὲ ᾌᾎ Ẕ ᴕ Ғ Ѡ

ה ᵂȴ ᶺ █ ПҒ Ὲ ᾌПכὨȲ ԒԒ ֢ ᴕ

П ᴯ ȲП∟ԛᵓӣױ ᴕ П Ȳ ∟ԛᵓӣױ

Ἤצ ᴕ ᴯ Ғ ӂᶁȲ ᴖ Ẕ ᾌПכὨȴӦ 4 Ҡѿ ӦῈ

ᾌ∟П ᶧԝ ἤצ П сȴ 5 ӱ ᶁדצ

… 0.4-1.0Пד ἤȲṳѹ  ⇔ ᴖ ȴ֯Ὲ ᾌ∟Ȳד ἤצ

Ὑ П ᵅȴ֪ױȲῈ ᾌ Пѻ Ɫ П ▐ П ȴ 

 

5ȸ Ὲ ᾌ›∟П Ẓ ᴯ Пד ἤȴᶺ Пᶄ ᶧԝ

ПכὨМПԉ Ẓ Пᴯ ד ἤиέȲṳѹ ẔẒ ᴩ ȴ МҠ

ѿ Ȳ ᾌ›Ɏҿ ɏẒ פּ 200еṭѿвПד … ᵅᴖ Ғȴ

֯ 200еṭѿϱПד ἤּפⱢ 0.4ҿҢȴ ᾌ∟ПכὨ ӱד ἤ֯ḕ ᶁצ

П ᵅȲּ֯פ 100еṭѿϱПד ἤ Ɫ 0ȴ 
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ϡȳGPS Ӑ ∂  

Ԓ П Ӑ ᴩ ȳиέ ȴẔМ Ӑ

Ҕᵶ Ἤ֯ᴯ ȳἬ ȳ ן щ ₤ ȳ ᶮה ȴѿϯ и

ᵑ ᴩ ȸ 

2-1ȳGPS Ӑ  

6 ӱ GPS Пᴯ иӁȴ Мᶺ Ҡѿ ᴫ

Ɫפּ⇔ 5-10 km ȴẔМ Ѐ ȳ ⁮ү֮ȳ МṞ ѿц Җִי

֮ ⇔Ḇ ȴῧὧ Ṗế ỴЍ П▐ ⇔Ϸפּצ 10 kmП ȴⱢ Ѝ

֪ẞ ϩ ѿậ ȲẔ ד⇔ ᵅȴ 

7 Ὑ GPS П▐ Ở ӭȴӦ МҠ῀֯ П›Ȳד2000

П ӭּ֯פ 60 ѿвȴẔ▐ ᴯѻ МὑМׁש ȳМҶ ᶝѿц

в╜ ȴ֯ ▐П∟Ȳד2000 ӭᶶ ҒȲ▐ Ϸ ҒȲֽМҶ֮

▲Ἤȳ Ё МїȳẔ҃Є ȴ᾿ẞ ἉȲGPSד2005 ӭБ

300 ȴẞ ἉȲד2011 Ϸ Ὼּפ 400 ȴ иӁ ⇔֯ԓѷꜜ МБ

╥ Ɫ П֮ ПϚȲЛ ὑѡӐП GEONET רּ ⁮Ғא SCIGN

ȴ 

 

6ȸ GPS ᴯ иӁ Ɏ ᴟ  ɏȴד2011
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7ȸ GPS П▐ ᾿Ѡ ȴ 

2-2ȳGPS иέ  

8 ӱϠ GPS ПἬ ПѩẂȴẔМѩẂ ПМҶ ᶝ

ᴾϠῺ 40%ȲМҶ֮ ▲ἬȳМׁש ц Ё МїϷиᵑ֢ᴾϠּפ 20%ȴ֪

Ȳױ Л ѡӐᾼ GEONET [Miyazaki et al., 1996; Tsuji et al., 1995]ȲἬצ

ᾼ ᶁӦ֝Ϛ Ἤ Ȳᴖ╥и ὑЛ֝П ᴯȴ 

ⱢϠ GPS ה₤ Ẕ ᶧԝ П Ȳᶺ

GPS П ᵂה₤ ϚḔᾼ ȳиέếи ȴ Ԓᶺ ԓ

GPS ᵿП ѱȲѿц֢ ᴯ Ҕ▐ ЏᵂП ц Ȳ ∟

ԛ Ẕ ה₤ ᴩи ȴ֯ ᶙכ∟Ȳᶺ иה₤ гכ Ȳṳ

и ֽϯȸ 

ȸֽה▀ .1 9-aἬӱȲ ה▀ ה▀ ֯ҵ ϱ֝דȲᵀ

ה▀ ПМ ▀Ἇ֮ ϯ Ϡ 10еѐȲЛ֝ὑ Пה▀ 1-2е

ѐȴױ Ɫ╥ ứП₤הȲṳὑּר ♠ḏ ֮ ᾛ ӣ

[Williams et al., 2004; Langbein, 2008]ȴ 

ȸה▀ .2 ᵓӣϚה▀ М▀ ҳ ▀ẃỆứщ ȴה₤ױⱢ

Ɫ ᾛṿӣП ȲѩẂⱢה₤ 55%Ɏ 10ɏȴЄ и֮ ₤П GPS

ӣ  ȴה₤

3. Ѭᾇ▀הȸֽ 9-bἬӱȲ ה₤ щ ỆứὑϚᵓӣѬᾇ+ ᴖ

ᾼѬᾇ▀ϱȴѻכ ӣὑ Ϛ в╜ Ɏּפ ד1995 ỞɏἬ▐ П

ϱ[Yang et al., 2001]ȴ 

4. ⅞ ₤ ȸᵓӣה▀ Л ▀Ệứщ П ȴЄה₤ иṿӣ

ὑ֯⅞ ϱП ȴ ⅞ ֮ П ᵓӣѬᾇ ᴩỆứɎ

9-cɏȴ 

5. Ẕ҃⅞ ȸЛה ὑ⅞ ₤ ▐Ȳṳה▀ ὑ⅞ Ἠ∂ ᾬϱѠП

ПȴӦὑ⅞ Пה ה₤ ֵȲЛὔи Ȳ╝֥כϚ Ẕ҃

⅞ Ɏה 9-dɏȴ 
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6. ֮ϯѬ ȸ ѻ ᴯὑ Ѭ ⅜ὧӂ ȲẔ ᶧԝὔ

ắ֮ϯѬᴯ оᴖḂ Ȳ֪ױ ᵑ иҏẃ ᵍ Ȳֽ 10ᾼ ₤

ᴥ ẂἬӱȴ 

 

 

8ȸ GPS Ἤ ПѩẂиӁȴẔМ CWBⱢМҶ ᶝȳCGSⱢ

МҶ֮ ▲ἬȳIESⱢМׁש ֮ ἬȳNLSCⱢв╜ Ё МїȳWRAⱢ

Ѭᵓ ȲothersⱢẔ҃ ᴯȴ 
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Ɏaɏ Ἠה▀  ה▀ɎbɏѬᾇ             ה▀

 

 

 

 

 

 

 

 

Ɏcɏ⅞ ₤ ⅞ɎdɏẔ҃                  ה▀ ₤ 

 

 

 

 

 

 

 

 

Ɏeɏ֮ϯѬ  

 

 

9ȸ GPS П ᶮהи ȴẔМҔᵶ ȳה▀ ▀ȳѬᾇה▀

⅞ȳה ₤ ⅞ȳẔ҃ה▀ ₤ ֮ϯѬ ȴ 
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10ȸ GPS П ᶮהиӁ ȴẔМ deep-drilledⱢ ȳה▀

metal-steelⱢ ⅞ȳ1-rod-roofⱢה▀ȳconcrete-pillarsⱢѬᾇה▀ ₤ ȳה▀

other-roofsⱢẔ҃⅞ ₤ȳgw-sensitiveⱢ֮ϯѬ ȴ 

 

 

11ȸ GPS П ᶮהиӁȴ 
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ϮȳиέѠᾎцῴḔכὨ 

3-1ȳ ἤиέ 

GPS ᶧԝҠѿ ֮ῶ֯ оϯП ἤȲֽ֪ὰ П ἤ

ц ἤ ȴᴖ֯ ἤ МȲ Ɫ ṓᾼⱢד ҙד ȴױ

Ϛ ⱢצϮ ֪Ἤ Ȳ[Dong et al., 2002]כ ϚⱢӦѡȳѣ іϩἬ Пכ

Ȳ Ɏpole tideɏȳỆ Ɏsolid tideɏц Ɏocean tideɏȴ ϡⱢѿ

ы Ɫ Ἤ ПϚṆԝПכ ἤ оȲẂֽЄ ϩȳ‍ ᴄἬі П ӂ

оȳ֮ϯѬ ц ȴ ϮⱢӦὑ ḂӔᾼה Ἤі П ἤ

П оȲֽ ╦ ȳЄה ȳѬḦиӁה ȳֵה ȳщ ד

ᴯМїḂӔ ȴ Dong et al.[2002]иέѷꜜϱ 429 GPS ἤ

ӱѬӂ֣Пד ֯ 1-3 mmȲ ֣⁄֯ 4-10 mmȴ 

ⱢϠ GPS ᶧԝП ἤ Ȳᶺ ậ֢ П֯ ᶧԝиέ∟П

ἤ ᴩиέȲϷ ה╥ 1-1МПcȳdȳeȳ f Ȳ 12ц 13ᵛӦ

ѿϱ דȲṳиᵑ҅ῶכ цҙד ПиӁȲϚ ᵛ҅ῶϚ GPS

Пד ἤȲ  ⇔҅ῶẔ ȳ Ѡ֣⁄҅ῶẔ ἤדᴯ ȴ

ἤ ᾼᾌ ᾼ …Ȳֽ 12 13ҢϯṔП ӱȲѿד ⱢẂȲ

╓֣₣᾿֣ϱȲ⁄ ᾼᾌ ⁄ ֯ 1ѣ 1 ȴӦ 12 ӱȲѬӂ֣Пד

ᶁ֯ 3 mmѿϯȲ ֣⁄֯ 5 mmѿϯȴ֯ҙד Ѡ ȲẔ

Њὑד ȲѬӂ֣ᶁ֯ 0.5 mmѿϯȲ ֣ᶁ֯ 2 mmѿϯȴ 14-16 ӱ

ẔϮѠ֣Пד ὑ ПиӁ Ȳ 17-19⁄ ӱẔҙד П ȴ֯Ѭ

ӂ֣ד Ѡ ȲẔѠ֣ế ᶁ ӢṆ ἤ ἨЄЊȲᵀҠѿ ֯

М М⁮ Ѝ Ӣ ЄП ἤ Ȳ ᵑ╥ӞЍȳ ṭЍ Ѝ ȴẔ

Є Ἤ ϯП Ȳ ֣ὑ 4ѣ 10ѣȴ֯ ֣Ѡ Ȳ⁄Ҡѿ ֯

ᴫ цᴫ⁮ ӂ ᵧ Єὑ 6 mmПד ἤ Ȳѹ Є ὑ 10-11ѣȴ 
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12ȸ GPS ПϮѠ֣ד ֣ ȴ 

 

13ȸ GPS ПϮѠ֣ҙד ֣ ȴ 


