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1.│∂╘⌐ 

, Γꜚ♬Ᵽכ◘ꜟ♦◙▬fiΔ╛ ΓⱣꜞ▪ⱨꜞכΔ⌂≥─◐כ꞉כ♪≢ ↕╣≡™╢, 

⌐≢╙ ⅛╡ ↄ, ⇔ ™ ─ ⅜ ╘╠╣≡™╢. ↓╣⌐│, ╛

, ╡ , ⌂≥╩ ↄ─ ⌐ ™╛∆™♦◙▬fi⌐ ⅎ╢⌂≥─ ⌂╙─╛, 

╕√, ─ ⇔↕╛ ™╛╡⌂≥, ⌂╙─⌂≥⅜ ∆╢. ∕─ ≢╙, │, 

⌂╙─≢№╢Web╩ ™√ ─ ⌐ ⇔√. Web╩ ™√ ─

⌐│, ₁⌂ ⅜ ∆╢⅜, ∕─ ≢╙, ╛ ∕─╙─⅜ ╩ ∆╢╙─⅜ ⅎ

≡⅔╡, ╩ ∆╢↓≤┼─ ⅜ ⇔≡™╢≤ ⅎ╠╣╢.  

 ⇔⅛⇔, Web ─ ⌐│, ─ ─™∏╣⅛╩ ∆╢↓≤⅜ ⇔™Δ

Δ╛Δ Δ, Γ Δ⌂≥─ ⌐ ∆╢ ╩ ∫≡™╢ ⅜ ∆╢. 

⌂↓≤⌐, ↓─╟℮⌂ ⌐ ∆╢ ⅜ ⌐│↕╣≡™⌂™─⅜ ≢№╡, ⌐

∆╢ ⌐⅔™≡│, ≢│⌂™≤ ╦╣╢.  

∕↓≢ │, ─ ⌂ ─ ≈≢№╢ Web ─ ⌐ ⇔≡, Γ Δ─

─ ⅎ ≤ ≤─ ⌐ ⇔, ≥─╟℮⌂ ⅜ ⌂─⅛⌐≈™≡ ∆╢↓

≤⌐⇔√.  

 ─ , ≢ ™╠╣≡™╢ │, Γ Δ⌐≤∫≡│ ↑≠╠™

⅜№╢↓≤⅜ fi▬◙♦ꜟ◘כⱣ♬ꜚכꜝ◌ ,╘√√∫⅛ ⅜ ╘≡™╢ CUD(Color 

Universal Design) ─ ≤, ⌂≥⌐ ∆╢ ╩ꜟכ♠ ⇔≡, Γ

Δ≤Γ Δ─ ⌐≤∫≡ ↑╛∆™ ╩ ═≡™ↄ↓≤⌐⇔√.  

 ╕√, Web ⌐≡, ↑╛∆™ ─●▬♪ꜝ▬fi⌂╢╙─⅜ √╠⌂⅛∫√√

╘, ─ ≤⌂╢●▬♪ꜝ▬fi ⌐≈™≡╙ ⇔√.  
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2.  ꜟכ♠

 8 ≤ 9 ⌐ ™╢ ─ ,≡⇔≥ꜟכ♠ 4≈─♁ⱨ♩►▼▪╩ ∆╢.  

2.1 ImageJ + Vischeck  

ΓImageJΔ│, ⌐ ╩ ℮♁ⱨ♩►▼▪≢№╢. ΓVischeckΔ│, ΓImageJΔ

⌐ ╖ ╦∑≡ ∆╢ⱪꜝ◓▬fiⱨ□▬ꜟ≢№╢. ↓╣╠╩ ╖ ╦∑≡ ∆╢↓≤

⌐╟╡, ΓImageJΔ⌐ ╖ ╕∑√ ⅜ ⌐ ⇔≡≥─╟℮⌐ ⅎ≡™╢⅛╩

◦Ⱶꜙ꜠כ◦ꜛfi∆╢↓≤⅜ ╢[1] .  ≤⇔≡│, ╕∏ΔImageJΔ╩ ⇔, ⱷ♬

╩ΓPluginsΔ╠⅛כⱣכꜙ ∆╢. ∕⇔≡, ∕─ ⌐ ∫≡™╢ΔVischeck PanelΔ╩

∆╢↓≤⌐╟╡, ─ ⅎ ╩◦Ⱶꜙ꜠כ◦ꜛfi∆╢↓≤⅜ ╢( 1).  

1 ImageJ + Vischeck 

 

 ΓVischeck PanelΔ≢│, (Deuteranope), (Protanope),  

(Tritanope) ─ ⅎ ╩ ┬↓≤⅜ ╢.  

 ↓╣⌐╟╡, 8 ≤ 9 ⌐⅔™≡, ≤ (Deuteranope)─ ⅎ ╩

∆╢ ⌐ ∆╢.  

 



 

3 

 

2.2 GIMP 

ΓGIMPΔ│, ₁⌂ ╩ ∆╢ ♁ⱨ♩►▼▪≢№╢. ≢│, ΓGIMPΔ

─ ─ ≈≢№╢, ⇔√ ╩ ─ ⌐ ∆╢Γ Δ ╩ ∆╢[5] . ΓGIMPΔ

⌐ ⌂ ╩ ╡ ╖, ╡ ╪∞ ─ ─ ╩ ─ ⌐ ⇔≡™╢( 2) .  

 

2 GIMP╩ ™√  

 

─ │, ─ ⌐⌂╢ ╩ ∆╢ ─ ≤⌂╢ ⅜ ╢.  , 

כꜙⱪ꜠ⱦ─ ,│כ♄▬ꜝ☻─ , ⌐≡ ⇔√™ ╩ꜟ♁כ◌⌐ ∫≡ ⅝, 

ⱴ►☻─ Ⱳ♃fi╩ ∆↓≤⌐╟╡, ⌐ ─ ⅜ ↕╣╢. ╕√, ⌐╟╢

╙ ≢№╢. ↓↓≢─ │, ∟⌐ⱪ꜠ⱦꜙכ ≤ ─ Ⱳ♃fi⌐ ↕

╣╢.  

 ⇔⅝™ ⌐≈™≡│, ⇔⅝™ ⅜ ↄ⌂╢╒≥ ─ ⅜ ⅎ╢. ╕√, ⇔⅝™

╩ ∆╢≤, ≡─⇔⅝™ ⅜כ♄▬ꜝ☻─ ∆╢.  
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─ ╩כ♄▬ꜝ☻─ , , ,│ ⇔, ─ ╩ ∆╢. ↓↓≢─

╙, ∟⌐ⱪ꜠ⱦꜙכ ≤ ─ Ⱳ♃fi⌐ ↕╣╢. ╕√, Ⱳ♃fi

╩◒ꜞ♇◒⇔≡Δ Δ♄▬▪꜡◓╩ ⅝, ∕↓≢ ╩ ∆╢ ╙№╢.  

 ↓╣⌐╟╡, 9 ⌐⅔™≡, ─ ╩ ─ ⌐ ∆╢ ⌐ ∆╢.  

2.3 Google Maps API Styled Maps Wizard  

 ΓGoogle Maps API Styled Maps WizardΔ│, ΓGoogle MapsΔ ─ ╩ꜞ▪ꜟ♃▬

ⱶ⌐ ∆╢↓≤⅜ ╢ Web♠כꜟ≢№╢. ⅎ┌, ─ , , ⌂≥─

╛ ⌂≥╩ ∆╢↓≤⅜ ╢[6]. ΓGoogle Maps API Styled Maps WizardΔ╩

⇔, ╩ ⇔≡™╢( 3).  

 

3 Google Maps API Styled Maps Wizard 

 

 ΓSelectors Δ⅛╠, MAP ─ ₁⌂ ╩ ∆╢↓≤⅜ ╢. ΓFeature type Δ⌐

│, ΓALL( ≡)Δ,ΓAdministrative( )Δ,ΔLandscape( )Δ,ΔPoint of 

interest( ꜝ fi ♪ ⱴ כ ◒ )Δ,ΔRoad( )Δ,ΔTransit( ─ ≤

)Δ,ΔWater( )Δ─ ⅜№╢. ╕√, ΓAdministrative( )Δ│, 

ΓCountry( )Δ,ΔProvince( )Δ,ΔLocality( )Δ,ΔNeightborhood(

)Δ,ΔLand parcel( )Δ⌐ ↕╣, ΓLandscape( )Δ│, ΓMan made(
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)Δ,ΔNatural( )Δ⌐ ↕╣, ΓPoint of interest( ꜝfi♪ⱴכ◒)Δ│, 

ΓAttraction( )Δ,ΔBusiness( ⱦ ☺ Ⱡ ☻ )Δ,ΔGovemment(

)Δ,ΔMedical( )ⱦ☻)Δ,ΔParkכ◘ )Δ,ΔPlace of worship( ─

)Δ,ΔSports complex( ☻ⱳכ♠ )Δ⌐ ↕╣, ΓRoad( )Δ│,  ΓHighway(

)Δ,ΔArterial( )Δ,ΔLocal( )Δ⌐ ↕╣, ΓTransit(

─ ≤ )Δ│, ΓLine( ─ )Δ,ΔStation( ─ )Δ⌐ ↕

╣╢. ╕√, ΓStation( ─ )Δ│, ⌐, ΓAirport( )Δ,ΔBus(Ᵽ☻

)Δ,ΔRail( )Δ⌐ ↕╣╢.  

 ⌐, ΓSelectors Δ≢ ⇔√ ⌐ ⇔, ΓElement typeΔ≤ΔStylers Δ╩ ⇔, 

⌂≥╩ ⇔≡™ↄ. ΓElement typeΔ⌐│, ΓAll( ─ ≡─ ⌐

)Δ,ΔGeometry( ─☺○ⱷ♩ꜞ⌐ )Δ,ΔLabels( ─ꜝⱬꜟ⌐ )Δ─ 3

≈⅜№╢. ╕√, ΓGeometryΔ│,ΔGeometry.fill( ─☺○ⱷ♩ꜞ─ ╡≈┬⇔─╖

╩ )Δ,ΔGeometry.stroke( ─☺○ⱷ♩ꜞ─☻♩꜡כ◒─╖╩ )Δ⌐

↕╣, ΓLabelΔ│,ΔLabels.ico n( ─ꜝⱬꜟ ⌐ ↕╣╢▪▬◖fi─╖╩

)Δ,ΔLabels.text( ꜝⱬꜟ─♥◐☻♩─╖╩ )Δ,ΔLabels.text.fill( ꜝⱬꜟ─

╡≈┬⇔─╖╩ )Δ,ΔLabels.text.stroke( ꜝⱬꜟ─♥◐☻♩─☻♩꜡כ◒─╖╩

)Δ⌐ ↕╣╢.  

ΓStylers Δ ⌐ │ , ΓVisibility( )Δ,ΔInvert lightness( ╩

)Δ,ΔColor( ─ )Δ,ΔWeight( ─ ╩Ⱨ◒☿ꜟ ≢

)Δ,ΔHue( )Δ,ΔSaturation( )Δ,ΔLightness( )Δ,ΔGamma(●fiⱴ)Δ⅜

╢.  

 ↓╣⌐╟╡, 8 ⌐⅔™≡, ΓGoogle MapsΔ ─ ╩, ─ ⌐ ∆╢

⌐ ∆╢.  

 

 

 

 

 

 

 

 

 



 

6 

 

2.4 UDing CFUD 

ΓUDing CFUDΔ│, CUD⌐ ⇔√♦◙▬fi╩ ℮ ⌐ ≈♁ⱨ♩►▼▪≢№╢.  

♁ⱨ♩ ⅛╠ ⇔√™ ╩ ⇔, ⇔√ ⌐ ⇔≡, ⅜ ↑≠╠™

╩× ≢ ∆╢( 4). ╕√, ⇔√ ⌐ ⇔≡ ≤ ─ ─ ⅎ

─ ™╩ ∆╢[3] .  

 

4 UDing CFUD 

 

 4 ≢│, ∆╢ ≤⇔≡Δ♩ꜟ◖◓ꜞכfiΔ╩ ⇔≡⅔╡, × ⅜≈™≡™╢

│, Γ♩ꜟ◖◓ꜞכfiΔ⌐ ⇔, ⅜ ↑≠╠™ ╩ ⇔≡™╢. 

≢│, Γ♩ꜟ◖◓ꜞכfiΔ⌐ ⇔, Γ ( )Δ,Δ1 ( )Δ,Δ2 (

)Δ,Δ3 ( )Δ─ ⅎ ╩ ⇔≡™╢.  

 ↓╣⌐╟╡, 8 ≤ 9 ⌐⅔™≡, ⅜ ↑≠╠™ ╩ ═╢ ⌐

∆╢.  
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3. ⌐⅔↑╢ ─  

⌐ ∆╢ ⌐│,Γ Δ,Γ Δ,Γ ⅜™ Δ,Γ Δ,Γ

Δ⌂≥, ₁⌂ ⅜ ∆╢. │, 2005 ⌐ ╩ ⇔, 

Γ Δ,Γ Δ≤™℮ ╩ ⇔⌂ↄ⌂∫√. ╕√,Γ Δ,Γ

Δ⌂≥╙ ⇔⌂ↄ⌂╡, ⌂ ≤⇔≡Δ Δ≤⇔≡™╢[1] .  

⇔⅛⇔, ↓╣╠─ ⌐│, ⌂⅛╠∏ ⌂ ╩ ↑╢≤ ╦╣╢. ∕─√╘, 

CUDO(Color Universal Design Organization) ⅜, ⌐╙ ⅛╡╛∆ↄ ⌂ ╩

∆╢√╘⌐Γ ♃▬ⱪΔ≤™℮ ─ ╩ ⇔≡™╢.  

 ↓─ ⅎ ≢│,Γ Δ╩Γ Δ≤⇔,Γ Δ,Γ ⅜™

Δ,Γ Δ,Γ Δ⌂≥╩Γ Δ≤ ⇔≡™╢.  

 ⌐,Γ Δ╩ΓC Δ≤⇔,Γ Δ╩ΓP Δ,ΓD Δ,ΓT Δ,ΓA Δ

≤, ─╟℮⌐ ∆╢↓≤⌐╟╡ ╩ ∆╢. ↓─ ─ ╩ ⇔≡, 

Γ ♃▬ⱪΔ≤ ℮. ≢│, ↓─ ─ ╩ ™≡ ∫≡™ↄ.  

 

4. ♃▬ⱪ─  

 ─ ─ ⌐│, ™≤⅝∞↑ ↄ ≤, ╢™≤⅝∞↑≢ ↄ ─ 2 ─

⅜№╢. ⌐│, L( ), M( ), S( )─ 3 ⅜№╡, ≥─╟℮⌂ ─ ╩

⌐ ∂╢⅛⌐╟∫≡, ─ ♃▬ⱪ⌐ ↕╣╢.  

 

(1) ♃▬ⱪ C (Common( ) :C- type)  

 ♃▬ⱪ C (Common( ) :C- type) ≤│, ↓╣╕≢Γ Δ≤ ┌╣≡⅝√

╙─≢№╢. ⱥ♩◕ⱡⱶ ⅛╠ ≡, ↓╣╙ ─ ─ 1 ≈⌐ ⅞⌂™≤™℮ ⅎ ⅛

╠, CUDO≢│, ╩, C , №╢™│ ≤ ┬↓≤╩ ⇔≡™╢.  

 ─ ≤⇔≡│, ⌐ ─ ⌐ ≢№╢. ╖⌐, C ╙

≢│⌂ↄ, ⅜ ╢ↄ ∂╠╣╢ ≤ ↄ ⅎ╢ ⅜ ⇔, ∕─ │, ≢ 7

3⌐ ⅛╣╢↓≤⅜ ⅛∫≡™╢[2] .  

 ─ 95%⅜, ↓─ ♃▬ⱪ⌐ ∆╢.  

 

(2) ♃▬ⱪ P ( Protanope( ) : P- type)  

 ♃▬ⱪ P ( Protanope( ) : P- type) ≤│, ─ ⌐ ∆╢│∏─ ╩ ↄ

∂╢L ⅜⌂™, №╢™│ ⇔⌂™ ♃▬ⱪ( P ), №╢™│, ╩ ↄ ∂

╢M ⌐ ™ ╩ ≈ L ╩ ⇔≡™╢ ♃▬ⱪ( P )⌐ ⅛╣╢.  

─ 1.5%⅜, ↓─ ♃▬ⱪ⌐ ∆╢.  
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( 3) ♃▬ⱪ D (Deuteranope( ) :D- type)  

 ♃▬ⱪ D (Deuteranope( ) :D- type) ≤│, ─ ⌐ ∆╢│∏─ ╩

ↄ ∂╢M ⅜⌂™, №╢™│ ⇔⌂™ ♃▬ⱪ(D ), №╢™│, ╩ ↄ

∂╢ L ⌐ ™ ╩ ≈M ╩ ⇔≡™╢ ♃▬ⱪ(D )⌐ ⅛╣╢.  

 ╕√, ≤ ─ │, L ≤ M ─ ─ ⅛╠ ─ ─ ╩ ∆╢√╘, 

─ ─ ─ ⅜ ⅛╡≠╠™≤™℮ ╙№╢.  

 ─ 3.5%⅜, ↓─ ♃▬ⱪ⌐ ∆╢.  

 

(4) ♃▬ⱪ T (Tritanope ( ) :T - type)  

 ♃▬ⱪ T (Tritanope ( ) :T- type) ≤│, ─ ⌐ ∆╢│∏─ ╩

ↄ ∂╢S ⅜⌂™, №╢™│ ⇔⌂™ ♃▬ⱪ╩ ∆.  

 ─ 0.001%⅜, ↓─ ♃▬ⱪ⌐ ∆╢.  

 

(5) ♃▬ⱪ A (Achromat( ) :A- type)  

 ♃▬ⱪ A (Achromat( ) :A- type) ≤│, 3 ─ ─℮∟ 1 ⇔⅛ √⌂

™ ╛, ⅜ ↄ ↄ, ⇔⅛ √⌂™ │ ♃▬ⱪ A ⌐ ⇔, ╩ ≢⇔

⅛ ∂╢↓≤⅜ ⌂™.  

 ─ 0.001%⅜, ↓─ ♃▬ⱪ⌐ ∆╢.  

 

P ≤D ─ │X ⌐ ∆╢√╘ ≢ ⅜ ↄ⌂╡, ≢│ ↄ⌂∫

≡™╢. ╕√, T ≤ A ⌐│, ≢─ │⌂™.  

 

5. ה  

 │, Γ ♃▬ⱪ C Δ≤Δ ♃▬ⱪ D Δ─╖≤∆╢. │, 

─ ≈≢№╢.  

(1) ╩ ╗ ,  ⌂≥─ ⌐ ∆╢ ─ ⌐╟╢╙─╛, ⌐╟╢╙

─⌂≥, ─ ⅜ ⇔≡ↄ╢ ⅜№╢√╘, ⅜ ⌐ ∞≤ ╦

╣╢.  

(2) ─ ≢ ╙ ™ ♃▬ⱪ⅜, D ≢№╢↓≤. ∕⇔≡, D ─ ≤⇔≡, 

≢№╢C ╩ ⇔√√╘≢№╢.  

│, Γ ♃▬ⱪC Δ≤Δ ♃▬ⱪD Δ─ ⌐ ⇔≡, Web ─

─ ╩, ╟╡ ╛∆™ ⌐⇔, ╢╟℮⌐∆╢↓≤≢№╢.  

 ╕√, ─ ─ ≤⌂╢●▬♪ꜝ▬fi╩ ∆╢↓≤╙ ⇔≡™╢.  
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6.CUD≤│ 

 CUD≤│, Γ◌ꜝכꜚ♬Ᵽכ◘ꜟ♦◙▬fi(Color Universal Design) Δ─ ≢№╡, ◌ꜝ

fi▬◙♦ꜟ◘כⱣ♬ꜚכ ⌐╟∫≡ ↕╣≡™╢ ≢№╢. ♃▬ⱪ─ ™╩

╦∏, ╟╡ ↄ─ ⌐ ⇔╛∆™ ╛ ה ╩ ,☻ⱦכ◘ , , ∆

╢≤™℮ ⅎ ╩Δ◌ꜝכꜚ♬Ᵽכ◘ꜟ♦◙▬fiΔ≤ ℮[3] .  

 

7.CUD─  

 CUD─ ╩ ⌐ ∆.  

 

7.1  ╢∞↑ ↄ─ ⌐ ↑╛∆™ ╩ ┬ 

 C ─╖⌐ ⇔√ ≢│⌂ↄ, ≢№╢ D ⌐╙ ⇔√ ⌐∆╢√╘⌐╙, 

─ ╩ ⅎ√╡, ⌐ ╛◖fi♩ꜝ☻♩╩≈↑╢⌂≥─ ╩ ╡ ╣╢. 

╩ ⌐ ∆.  

7.1.1  ╩ ⅎ╢ 

 ╩ ╖ ╦∑╢ ⌐, ─ ™ ╩ ┬≤, ⌐≤∫≡ ─ ™⅜ ⅛╡

≠╠ↄ⌂╢. │, Γ ™ Δ≤Δ ™ Δ╩ ╖ ╦∑, │, Γ ╢™ Δ≤Δ

™ Δ╩ ╖ ╦∑╢≤ ↑╛∆ↄ⌂╢( 5) [7] .  

 

5 CUD ∕─ 1 
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7.1.2  ─ ה ─ (◖fi♩ꜝ☻♩)╩ ↑╢ 

│, ≤ ⌐ ⇔≡ ─ (◖fi♩ꜝ☻♩)⅜ ╡ ™√╘, ╛∆↕

⌐ ↑≡™╢↓≤⅜ ⅛╢.  

─╟℮⌐, ≤ ⌐ ⇔≡ ─ (◖fi♩ꜝ☻♩)╩ ↑╢↓≤⌐╟∫

≡, ↑╛∆ↄ⌂╢( 6).  

╕√, ─ ≢╙, ─ ╩≈↑╢∞↑≢╙ ↑╛∆ↄ⌂╢. ↓╣╠─

│, ▬ⱷכ☺╩ ⅎ√ↄ⌂™ ⌐ ⌂ ≢№╢[7] .  

6 CUD ∕─ 2 

 

7.2  ╩ ↑⌐ↄ™ ⌐╙ ⅜ ╦╢╟℮⌐∆╢ 

 ⌐╙ ⅜ ╦╡╛∆ↄ⌂╢╟℮⌐, ∞↑⌐ ╠∏, ─ ╩ ⅎ√╡, ⱴכ

◒╩ ∆╢, ╕√│, ⌂≥⌐ ╩ ↑╢⌂≥─ ─ ╙ ╡ ╣╢. 

╩ ⌐ ∆.  

7.2.1  ╩ ⅎ╢ 

│, ⅎ╠╣√ ⅜ ∞↑⌂─≢, ⌐≤∫≡│, ╛∆↕⌐ ↑╢.  

─╟℮⌐, ∞↑≢│⌂ↄ, ⱴכ◒ ╩ ∆╢↓≤⌐╟╡, ⌐╙ ⅜

╦╡╛∆ↄ⌂╢.  ⱴכ◒ ─ ⅝↕│, ╢ ╡ ⅝╘⌐⇔, ─ ™⅜╦⅛╡╛∆

™╟℮⌐ ∆╢.  ╕√, ▬fi♦♇◒☻─ │ ∆╢ ╩ ⅎ╢≤, ╟╡ ⅜

╦╡╛∆ↄ⌂╢( 7) [7] .  
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7 CUD ∕─ 3 

7.2.2  Ɫ♇♅fi◓( )╩ ↑╢ 

╛◓ꜝⱨ⌂≥, ╡≈┬∆ ⅜ ™ │, ╛♪♇♩⌂≥─Ɫ♇♅fi◓╩≈

↑╢↓≤⌐╟╡, ─ ™⅜ ↑╠╣⌂™ ≢╙, ⅜ ╦╡╛∆ↄ⌂╢.  

⇔⅛⇔, Ɫ♇♅fi◓⌐│ √∑╢ ⅜№╢√╘, ∆╢ ⌐│ ⅜ ≤⌂

╢( 8) [7] .  

 

8 CUD ∕─ 4 

 

7.2.3  ╛ ╩ ↄ∆╢ 

│, ( )─ ⅜ ⅞╢√╘, ╛∆↕⌐ ↑╢. ─ │, ╩

↑╢ ─ ⅜ ⌂™╒≥ ↑≠╠ↄ⌂╢.  

│, ╩ ↑╢ ╩ ╛∆↓≤⌐╟∫≡, ╩ ↑╛∆ↄ⌂∫≡™╢↓≤⅜

⅛╢( 9) [7] .  
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9 CUD ∕─ 5 

7.3  ─ ╩ ™√◖Ⱶꜙ♬◔כ◦ꜛfi╩ ⌐∆╢ 

│, ⌐ ⅜ ↕╣≡™⌂™. ∕─√╘, Γủ─ ⌐↔ ↕™Δ

≤ ╩↕╣≡╙, (D )⌐≤∫≡│, ≥─ ⅜ ⌂─⅛ ⌂™( 10).  

∕─√╘, ╩ ™≡╛╡≤╡↕╣╢ ⅜№╢╙─⌐ ⇔≡│, ╩ ∆╢

↓≤⌐╟∫≡, ™─◖Ⱶꜙ♬◔כ◦ꜛfi─ ╩ ╢↓≤⅜ ╢( 11)[7] .  

 

10 CUD ∕─ 6 

 

 

11 CUD ∕─ 7 
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8.CUD⌐ ⇔√ I  

7 ≢ ⇔√CUD─ ≤ΓGoogle Maps API Styled Maps WizardΔ[6] ╩ ™

≡, ΓGoogle MapsΔ[8] ─ ╩, C ≤ D ─ ⌐ ⇔√ ⌐ ⇔ ∆╢.  

 

(ч) CUD⌐ ⇔≡™⌂™C  

↓↓≢│, ⌐ ╩ ↑≡™⌂™ ╩ ≤⇔≡ ∆╢( 12).  C ─ ⌐

│, ╛∆™ CUD≤⌂∫≡™╢.  

 

12 CUD⌐ ⇔≡™⌂™C  

12│ΓGoogle Maps API Styled Maps WizardΔ[6]  ╩ ™≡, ─

╩ ⇔√ ∕─╙─≢№╢.  
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(ш) CUD⌐ ⇔≡™⌂™D  

 ↓↓⌐ ⇔≡™╢─│, ΓImageJΔ[4] ╩ ™≡, CUD⌐ ⇔≡™⌂™C ( 12)

╩, D ─ ⅜≥─╟℮⌐ ⅎ≡™╢⅛╩◦Ⱶꜙ꜠כ◦ꜛfi⇔√ ≢№╢( 13). CUD⌐

⇔≡™⌂™ C ( 12)│, C ─ ⌐≤∫≡ ╛∆™ CUD⅜ ↕╣≡™╢≤ ⅎ

╢⅜, D ─ ⌐≤∫≡│ ≠╠™↓≤⅜ ⅛╢.  

D ─ │, ╩ ∆╢↓≤⅜ ⌂√╘, ⌐ ⅜ ∟≡⇔╕™, ⅜

↑≠╠ↄ⌂╢. ⅎ┌, ≤ , ≤ , ─ⱱכⱶ≤ ⌂≥

⅜ ↑≠╠™≤ ╦╣╢. ╕√, ⌂≥⅜ ™ ≢ ↕╣≡™╢√╘, ≠╠™↓

≤⅜ ⅛╢.  

⌐╙ ↑≠╠™ ⅜ ∆╢√╘, ─ ≢, ↓╣╠─ ╩ ⇔≡™ↄ.  

 

13 CUD⌐ ⇔≡™⌂™D  

13 │, ΓImageJΔ[4] ⌐ CUD⌐ ⇔≡™⌂™ C ( 12)╩ ╖ ╕∑, 

ΓVischeckΔ[4] ╩ ⇔, ΓVischeck PanelΔ╩ ™╢↓≤⌐╟∫≡, D ─ ─ ⅎ

╩◦Ⱶꜙ꜠כ◦ꜛfi⇔√ ≢№╢.  

 


