
 

 
 

אאא

אא

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 

 

אאאאאא?אאא? 

 1426 
אאאאא

אא



אא
אאאא

 
 

 




،،אא،אW


אאאאאאאאאא
  א א א א א   א א  ،א 

אאאאאא
אאאא؛אא

אאאK


אאאאאאא
  א        ،א אא  

א א   א    ، א  א א א 
א،אאאא
אאאאאאאאאאאאא

        א  א   ،א
אא،אאK


אא?אאא??א?א

אאאאאאאאK


אאאאאאא
،א،אאאא

אאאאאK


 אא א؛   א
אK


אאאא



אא
אאאא

 
 

 


אאא




א،אאאKKK
א אFאאאEא

א،אאאאא
אאא،K

אא، א א א א א א 
، א ،      א

אא،אאאאאK
אאאאא

 א     ، א אאאא   א   
אאK

א،אK
אאK
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אאאאאא  

אאא
<í‰‰ö¹]ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<

אאאא 




א



א


א




 

1

אאאאא



אאאא
אאאאאאא
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אאWאאא
אאW

אאאא


אאW
אאאאאא

אאאK


אאW
אאאK


אאאW

א70٪אאאK


אאW
28


אאW
1J אאאאK
2J K 
3J אK 
4J K 
5J אK 



אאאא
אאאאאאא
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אאWאאאDigital  Photogrammetry 
1-1 אאW
אאאאאאW
1J אאאאאAnalogue PhotogrammetryW 

   א א      א א 
   א א א    ،   א 

אאFאאאאאKE
2J אאאNumerical PhotogrammetryW 

א א א    א א  א א  
 א א א   א   Fx,y,z KEאא 

   א א  א אאא      ،
،אאאאאאאאאאK 

3J אאאAnalytical Photogrammetry W 
אא،אאאאאא

אאK 
4J אאאDigital Photogrammetry W 

،אאאאאאא
،אאאאאאK 





אאאא
אאאאאאא
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1-2 אאאW 
אאאאW

J אאאAnalytical Photogrammetry K
J אאOrthophotoK 
J אאא(GIS)K 

אאאאאאאW
1J אא1959אאאאK
2J אא אא אאאא  א א

אFAnalytical Plotter Eא1957אאא
אאFOrthophotoKE 

3J א،א
אאא،אא

 אא א FGISE       ،אא 
אאK 

4J   א  א א  אFSPOT E  א
אאW 

J 
J אאא 
J אאאK 



F11WEאאא 



אאאא
אאאאאאא
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1-3 אאאאאאW 


F11WEאאאאאאK
אאא

(Digital Photogrammetry) 
אאא

(Analogue Photogrammetry)
 (image)  א(photo)  

א(cursor)  א א  א (Floating 
mark)

א(mouse)  אאא(hand wheel )  
א(computer monitor)  א(photo stage)  

אאאאאאא
אPhotogrametric workstation  אאאstereo plotter 

 
אאאZאאHאא

Digital Photogrammetry = Photogrammetry + Digital image processing


1-4 אאאW
אאא

אFHardwareEאFSoftwareEאא،
،אאאאאאאאאא

אאאאא
אאאאאאאא،

אאא
א אא אאא אKKK،אא 

،אא
א،אאאאF1J2KE



אאאא
אאאאאאא
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
F12WE


 
1-5 אאW 

אאאא،
אאK

אאFgEאFE،
אFאg(I,j)EW

J g(I,j)FאאאE
J iאאאאW 

i=1,2,3,4…………N 
J jאאW 

j=1,2,3,4…………M 


g(1,2)……..g(1,N)g(1,1)
g(x,y)=

……..……..g(M,N)g(M,1)
                                                                    

J אאאאא
אא،אאאא

אFא Eאאא، Kא 



אאאא
אאאאאאא
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256א255אאאא،
אאאא،אא255אא

F13KE 
 


F1J3WEאאא


1J5J1WאאאW

אאאאאא،א
 א א   אאא  ، א  א xא 

אאy א אאא א،
אאאF14E،F15KE

 

 
F14E

 



אאאא
אאאאאאא
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F15WEאאאאאאFE


1J5J2WאאResolutionW 

אdpi(dots 
per inch)KאאאאK

dpiאאא
 א  אא، א      א 

אאK


אאאאW
1J אאK
2J אאאK 
3J אאאאאK 
4J אK 






אאאא
אאאאאאא
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אאSpectral ResolutionW
 אאאאאא 

אK


אאSpatial ResolutionW
א אא א

אאאאאאא،א
   FL Line/mm  Eא  K א   א א

 א א F אא אא א E  א א 
אאFאEאא،SPOTאאF10mE

א 10mאאK
אאא

א،אאאאאאאK
אאא

אGround Resolution Distance (GRD)אW
א/אGRD = 

FאE/F1/scaleEGRD =


1W
א א א  1:40000 ،  א  א 40 

line/mm F40LE אאאאFGRDE؟


אW 


א / א= GRD 
         = 40000  /  40 = 1000 mm  
         = 1 m     





אאאא
אאאאאאא
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2W
אאאאאא

،mF4 x 5Eאאאאאאא
אF20  line/mmE؟אא،


אW


FZ4 mEאאFZ2 mE

א/א = GRD
F20 lines/mmE/F1LאE= Scale

F2 x 1000 x 20E/F1E= Scale
1:40000= Scale 


אאW

אאאאFאEאא
אאא،אFEFbit per gray levelE

] אFW1byte = 8 bitE[K


1-6 אאאW
אאאאאאK

 
אFDigitizationWE

 א א א אא   Fא א אאE א א
Fא E א  ،Fא א E   א

  אFx,y E   א  א F א   א
אKE 

 




אאאא
אאאאאאא
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אW
1J אאאאK
2J א אFא Eא אא  א

אK 
א אא   F E    א 

אF16KE



F1J6E


1-7 אאאW

W
1J אאאאK
2J אאאאאK 
1J7J1אאWאאאW

אאאאאW
1J אאאFOptical mechanical scanningE K
2J אאFVideo digitizingKE 
3J אאאCCDFLinear photodiode or CCDKE
1J אאW



אאאא
אאאאאאא
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DensitometerFאWE
   א א       א 

אאא،FאאאEא،
 א א   א א

FMicrodensitometerKE
א א    אא א

W
JFlatbed SystemFאאE
JRotating drum SystemFאאאאE


JאאאFFlatbed SystemWE 

אאאאא،
  א א  xא     א א  ،

،אאאאאאאx
אאyאאא

،אאאאאא
אאFpixel x pixelE F17KE




F17E



אאאא
אאאאאאא
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אאאFA-to-DEFAnalog 
to DigitalEאא،F18KE

אאאא،אא
אאK


F1J8E

 
JאאאאFRotating drum SystemE W

 א  א ،א  א    א  א
 א אאx א  אא א אא א  yא א  

אאאF19KE


F19E

אאא،،אא
אאאאK



אאאא
אאאאאאא
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،אאאאא
אאא،אאאא

אFאKE،א
אאאאאאאK


אאW

   א  א א א  4 300   
א،אא،אאא

  א  א א  א، א   א
אא  א  א א  א30  

אאאאK


2J אאFVideo DigitizationWE
א אא א ، אא

    ،  ،אא א א      א 
א א   FA-to-DE Frame grabber Fא E ،

א א א    ، א     א  א 
     אא  א א   א ، 

 א אא      ، א  א  
،אאאאא،א

אאאאאאK 
3J אאCCDW

אאFLinear PhotodiodWE
אאK



אאאא
אאאאאאא
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CCD FCharge-Coupled-DeviceWE
    F Eא א      א

   א  א א    ،   
،אאא אCCD?א א
אאאF110KE



K
F110E


אאאאF1728 x 2048EF2048 x 

3000E112א،60،א
אK 

 
אאFCCDWE
1J CCD FLinear CCDKE 

   א   10000  12000 FDetectors E،
אCCD א

אאאאאאא(RGB) א،
אCCD א،אא

אK



אאאא
אאאאאאא
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2J FMatrixWE 
 2000 x 2000  K

א א  א א ، אCCD  אFDetectorE
א،FאE،

אK 

3J  TDI Linear CCD FTime delay integrationKE 

  CCD  F 2048 x 96E  אא  CCD
،א2048א אא

אאא96א،אא
CCDK

 
1J7J2אאWאאאאאW

אאאאאאאא،
،אאאאאK


אאאDigital Cameras W

אאאאאאFאאEאא
א א א א א   ،א  אא     

א א  ،    ،    א  א
אאFאEFאEאאאאF111KE



אאאא
אאאאאאא
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
F111E


،אא אא אאא

 א א    CCDsא אא ،א א 
 אFCCD E א א         F

אאEאאאאאא،W
1J אאאK 
2J  אFאאאאא

אKE 
،אאאאאK





אאאא
אאאאאאא
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F12WEאאאאא
אאאאאאא

אאאאCCDs 
אא

אאא א  


אאא  א 
א א  


אאא א  


אאא   
א





אאאא
אאאאאאא
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1-8 FEאאW
א ، א א א   א
אא

،אאאאאא
אא،אK


אאW

1J אאאDisks W 
אאאא،אאא،

א،אאאאאא
אF1J12KE


F112E

2J אTapes W 
אא،

א א    א  א  א   ، א 
אK 

3J אאאCDs W 
אא،אאאא،א

אאא،אאאF113KE




אאאא
אאאאאאא
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
F113E

1-9 אאW
 ،  א א א    א א   

אאK 
 א א  א אא אא  א

אאF א K E  אא
אאא،אאאא

אאW
1J אW 

א א אא  ،א אא 
אאאאאאK

2J אW 
אאאאF

אCRTאKKE 
،אאאאאא
אא،אאא

אא،אאא
אאאW

J אאW 
א،אאא،א

    ، א  א     א  א 
F114KE



אאאא
אאאאאאא
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


F1J14E 

JאאW
    א  א  אא  א א 

אאא،אא
 א אא      א   א א 

،אאאאאא
אאF115KE

 


F115E


JאW

Fx-parallaxE אאא،אאFx,yE 
אK





אאאא
אאאאאאא

 
 

- 21 - 

אא
1E אאאאאאW 

1J
2J
3J
4J

2E אאאאKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

3E אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKHKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKZ 
4E אאאW 

1J
2J
3J
4J 

5E אאW 
1J
2J 

6E אאW 
1J
2J
3J 

7E אאW 
1J
2J
3J 

8E אאאW 



אאאא
אאאאאאא
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9E אאא1:20000 א50 
line/mmKאאאאFGRDE؟ 

10E אאאאא m F2x3E ،א
אאא40 lines/mm؟ 

11E א א א  1:30000 א א ،  אFGRDE
 3m؟אאא،






 

 

 

אאאאאאאא 

 

אאאאאא  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]<

אאאא 

א


א



א


א




2

אאאאא



אאאא
אאאאאאאא
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אאWאאאא
אאW

אאאאאאאאאK
אאW

אאאW
1J אאK
2J אאאאאK 


אאW

אאאאאאאK


אאW
א60٪אא90٪אאא

אאK


אאW
70


אאW
1J FאKE
2J K 
3J אK 
4J K





אאאא
אאאאאאאא
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2J1אאאW
א،אאאא

אW
1J אאאInterior Orientation K
2J אאExterior Orientatio K 

אאW
J אאRelative OrientationK

J אאAbsolute Orientation K 
אאאא

 א   ، א א א א  א  
אא،אאא،

،א אאאK

2J2אאW

אאאאאאאא
אFEאFOverlapE،אאא
אאאFאאEאW

1J אאFאאאKE
2J אאאFאMeasuring marks E

אאK 
אאאW

1J אאFאEThe split screenW 
  ،      א   

אא،אאא א،א 
    א   ،  א א   

אאאK 



אאאא
אאאאאאאא
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אW
J אאאאFAnalytical PlotterKE
J אא60 HzFGraphic adapterE

 
 
 

W
J אאא
J ،אאאK

2J אא FThe anaglyphic viewingWE  
 א א       ،  א 

א א  ،         
אא אFא א E א א  א אF אאE ،

  א אאא CTR Fא א E
אאאאא

אK 
אאאאK

 
3J אאFPassive PolarizedWE 

אאאKא
120Hz אא   

 א א  ، א א  
אאאאאK


4J אאFActive PolarizedWE 

   א،אא א 120Hz،
   א א  א  א א 



אאאא
אאאאאאאא
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LCDFLiquid Crystal DisplayE،אאא،
אאאאאאK 


אאאW

J אאK
J ،אאK 


אW
J אאאא،אאא

אאאאא،אK




2J3אאאאW
אאאאאאא

א  אא  א א א     ، א  א
אאאאאאא

אאאאאאאאאK
אאאאאW

1J K
2J אאאא  א   א   

אאא
אאאאאאאאK 

3J     א Layers א א       
،אא 

4J אא  אא 
אאאאK 

א   א  אא   א א א א  א
אאא ،



אאאא
אאאאאאאא
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אאאאאאא،אא
אאאאאאW

1J אאאSocet setK 
2J אאאMicrostationK 

א(Socet set) W
Socet setאאאאאא

LH-SYSTEMS אאאאאאא،
אאאאאW
• אאא

אאאאZ SCREENF21KE 



F21WEאFZ-ScreenE  


• א אא   א אא     א 

  א   ، א א    א TOPOMOUSE 
F22E 



אאאא
אאאאאאאא
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K
F22EאאאאTopomouse 

 
• אאאא F23E 

K 
F23E

 
אאW

1J אאאאאא Socet setK
2J אאאאאMicrostationK 

    ، א א  א א  א א ، א  א
،אאאאאאא،אK





אאאא
אאאאאאאא
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2J4אאאאאאSocet setW
אאאאאאW

1J      ، א   א א א Socet set 
F24KE 

 


F24E

 
2J א،א،

،אF25KE











F25Eאאאא،





אאאא
אאאאאאאא
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3J אאאאאFile
،אLoad Projectאא

אא،אאא،א،
אאok אאאF2 6E،

אאאא
א  ،אא

אאאאK 


F26E

4J אאאאFile Load Image
אאאאא

Loadאאאא
א א    א  אא     ،

א Close ،F27KE 


F27E



אאאא
אאאאאאאא
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5J     א  א    Extractionא א 
א، Pro600،  ،

MappingאאF28KE 
 


F28E

 
6J  א אאMapping  ،Socet set א   

אאMicrostationK 


אאאW
אאאאאא، 

אאאאאאאא،
،אאאאאא

אאאא ،
אאK


2J5אאאW

א ، אאא  אא א 
אאא،א

    ،א  א א   א אא  
א،אאאא

א،אאאאאW



אאאא
אאאאאאאא
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1J ،אאDisplay Utilityאא
Monoא،אא

א،אאK 
2J Preparation אInterior Orientation ،

אManual Interior Orientation אאאא،
אא،F29E




F2J9E

3J א،אאאא،
  א  א  א   א ، א  ،

אLocate This Fiducial אא
א،אF210E،

   אא   א   אא א  ،
،אאאאא

אK 



אאאא
אאאאאאאא
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F210E

 
4J  א   Accept Sample   ، א   א 

אNext Point אא،א
אאאאאא،F211KE 

 


F211E 



אאאא
אאאאאאאא
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5J אא،RMSאא
א،אאא،אאא

אאא،אאאK


2J6אאאMicrostationW
אא W
1J  א   Microstationא א     

Project Manager PRO600 א א א     א ،
א(riyadh)אא،F212E K

 
F212E


2J     א   אא א א א

א א  DGN files ،  
א،אאאOpen DGN 

Fileא  ،א ، א    א  א א  
F213KE 



אאאא
אאאאאאאא
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F213E

3J   א א א     ،   Add/Remove File،
אאא، files،

אא אDone אAddא ،א
אאאDGN files ،

אאOpen DGN File
אאא،אF214KE 

 


F214E



אאאא
אאאאאאאא
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2J7אאW
،א א  א א א    א א  

אאאאאאMicrostation אא
אאאאאאאא

  א    א א אא    א א
 א،אאאאאא

 אTOPOMOUSE א  ،     אא   א 
אאאאאאאF215KE 




F215E 


אF21Eאאאאאאא،

אאF215KE



אאאא
אאאאאאאא
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F21WEאאא
אא

1אאאFאאאKE
2א
3FEאK
4אא
5א
6אאא
7FshiftE אאאאאאאK
8א
9אאא

10אאאFאE
11אאFאE
12אאאא



אאאאאLibrary 

catalog ،F216KE 


 
F216E 



אאאא
אאאאאאאא
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
אאא

PRODPWxDPW Online،אאא
אא،אMicrostation ،

אאF217KE

 
F217E

،א،אאאאא 
Model Boundary  א ،א אא

אאאאא،
א،אא א א   א  

אא  א אא،Model 

Number textK
א א،א א  ،א  

א،،אא
אאאאאאW

1J אW 
אאאאא

   אא     א ،א א
،אאאאאאא

אאאאאאאא
K 

2J אW 
 א    אF

אאE،אאא
א א  FLibrary Catalog E א ،א



אאאא
אאאאאאאא
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אאא
א،אאא،אא

אאאאאא
א א א א  א א 

،אאאאא
אא،אא،א

אאF12EאאK
3J אW 

אא א  אאאא
אאא،א،אאא 

א   ، א   א  ، א    
אא ، ،  א10 m 

א3א m  
אאK

אאאאאאא
 א   א  ،א     אאא 

K 
4J אאאW 

א،אא
 ،  א   א ، א   א  א א 

 א א אאא، ،
אFאEא،K

5J אאW
  א  ،،   א  א א  ، 

א،אאF.E א ،
،א אא א א

אאא،אאK



אאאא
אאאאאאאא
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2J8אW
אא،אאMicrostation

 אאאאא ، א א  אא
אאאאאאאF218KE 




F218E 


אאא،אא

אא،אאאאא،א
אFאאאאאאאE،

אאאאאאF22KE
 





אאאא
אאאאאאאא
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F22WEאאאאאF218KE
אאאא

1אא،אאאאF2E
2
3אאא
4Fאאאאא

אאאאא
5אאאא،אאK
6אK
7
8אא
9אא

10אFאאKKKKKE


אאאFאWE
אא،א

אאאאאאEFא،K



F219WEאאK





אאאא
אאאאאאאא
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F220WEאאK


،אאDisplay Utility،

אאאK


Display UtilityW
אאאאאא

א،אאאא،א
אF2J21KE 




F221E



אאאא
אאאאאאאא
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 Display Utility W
• אview WאאאאK 
• אWאאאW 
1J Stereo  Wאאא א

אאאאK
2J Split WאאאאאK 
3J MonoWאאאאK
• אאWאאFאאE

אאאK 
•  א  W، א  א   א   א 

אאאאאK
• אא

אאאW
1JAuto Recenter  W אאא א א  א 

 א    א א א  א 
אאאאאאאK

2JFixed Image W אא אא אא،
אאאאאאאK

3JFull RoamWאאאאאא
אK

•  א  א W א א Full Graphics  א 
،אאאאאאGraphics 

off אאאאK
• אRefresh Wאא אא

אאK
• Reload WאאאאK
• Contrast WאאאK



אאאא
אאאאאאאא

 
 

- 44 - 

• BrightnessWאK
2J9אאאW

אאאאאאא،
אW

אאאW
א،אאאאאא

א،א אא 
אאאPreferences אTracking Sensitivity

F222KE 



F222E


     F2 23 E ، א א א א   ،

אאאאאא،K



F223E



אאאא
אאאאאאאא
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אW
אא א א،א

אאאאאאאאא
אאאאאא ،א،א

אאא،אאא
F224KE




F224E


אאאW

   א  ،   א   א   
אאאאאSocet set א،



אאאא
אאאאאאאא
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אאא،אאא
אא،אF225KE

 
F2J25E


    אאא     ،  

Microstation ،PRODPWDriverא
xyz display    ،אא  ،    א

אאאא،אF226KE



F226E



אאאא
אאאאאאאא
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אא


1J אאאW 
1J
2J

2J אאאW 
1J
2J
3J
4J 

3J אאאSocet set א
Microstation؟ 

4J אאא؟ 
5J אאאאא

 ، א ، א א ، אא א ،א א  
אאK 



אאאא
אאאא
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אא 


1- Abanmy,D.Fahad “ Lectures notes” 1998 
2- Kasser,M and Egels,W. “Digital 
Photogrammetry”,(2002),Taylor & Francis,London
3- Wolf,Paul R. “Elements of photogrammetry” (1983), 
McGraw – Hill.



אאא
אאאא

 
 

 

א


 א 
1 אאא 

2 1J1אא 

3 1J2אאא 

4 1J3אאאאאא 

4 1J4אאא 

5 1J5אא 

9 1J6אאא 

10 1J7אאא 

17 1J8אא 

18 1J9אא 

20 אא 

23 2J1אאא 

23 2J2אא 

25 2J3אאאא 

28 2J4אאאSocet set  

30 2J5אאא 

33 2J6אאא 

35 2J7אא 

39 2J8א 

43 2J9אאא 

46 אא 

47 אא 
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