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(Introduction to Surveying)

1.1

(surveying)

(relative

positioning) (absolute positioning)   

(spatial data)   

(attribute data) (non-spatial 

data) (Geographic Information System, GIS) “Geomatics” 

“Geospatial Engineering” “Surveying”

Geomatics 

“ ” (measurement of the earth)   

(data 

acquisitions) (photogrammetry)   (remote 

sensing) (Global Navigation Satellite System, GNSS)  

(ground surveys) (hydrographic surveys) 

3 (x,y,h) 

2 (x,y) 



2  1

1.2

1,400

120

(dioptra, 1.1 ( ))

Frontinus   

(groma, 1.1 ( ))

  
( ) Dioptra ( http://www.catastro.gub.uy)

( ) Groma ( http://mitglied.lycos.de)

1.1 dioptra groma

1800

(plane surveying) 

(geodetic surveying) 
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1.3

1.3.1

2

1.3.1.1 (Geodetic Surveys)

(earth curvature) 

(ellipsoid) 

1.3.1.2 (Plane Surveys)

1.3.2

1.3.2.1 (Control Surveys)

(horizontal 

control points) (vertical control points) (full control 

points) 



4  1

1.3.2.2 (Topographic Surveys)

(topographic map)

1.3.2.3 (Cadastral Surveys)

1.3.2.4 (Engineering Surveys)

“ ” (as-built drawings)

1.3.2.5 (Hydrographic Surveys)

1.3.2.6 (Route Surveys)

1.3.2.7 (Mine Surveys)

1.3.2.8 (Industrial Surveys)

1.4

(spatial 
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accuracy) 3

Federal Geodetic Control 

Committee (FGCC) 

1.4.1 (First Order)

(horizontal and vertical control network) 

1.4.2 (Second Order) 

1.4.3 (Third Order)

1.5 (Earth Shape)

3 ( 1.2) 

1.5.1 (Terrestrial Surface)



6  1

1.5.2 (Geoid)

0

1.5.3 (Ellipsoid)

“ ” (datum) 

2
  

1.2

1.5.3.1 (Terrestrial Ellipsoid) 
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1.5.3.2 (Best-fitting Ellipsoid)

1.6 (Measurements in Surveying)

1.3

1.3 O C

1) (slope distance, OC)

2) (horizontal distance, OB)

3) (vertical distance, CB)

4) (horizontal angle)

5) (vertical angle)

6) (zenith angle)

( )
O

B

(
)

(
)

(

)

(

)

C

(

)

( )
O

B

(
)

(
)

(
)
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)

(

)

(

)

(

)

C

(

)

(

)



8  1

1.7 (Units of Measurement)

5

(collaborative working) 

1.7.1 (Length)

1.7.1.1 (Metric System)

10 (millimeters) = 1 (centimeter)

10 (centimeters) = 1 (decimeter)

10 (decimeters) = 1 (meter)

10 (meters)      = 1 (decameter)

10 (decameters) = 1 (hectometer)

10 (hectometers) = 1 (kilometer)

1,000 (meters)      = 1 (kilometer)

1.7.1.2 (Imperial System)

12 (inches)   = 1 (foot)

3 (feet)     = 1 (yard)

22 (yards)   = 1 (chain)

10 (chains)   = 1 (furlong)

8 (furlongs) = 1 (mile)

5,280 (feet)     = 1 (mile)

1,760 (yards)    = 1 (mile)

1.7.1.3 (Thai System)

2 = 1

4 = 1

20 = 1

400 = 1
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1.7.1.4

1 (inch) = 2.54 (centimeters)

1 (foot) = 30.48 (centimeters)

1 (mile) = 1.609344 (kilometers)

1 = 2 (meters)

1 (meter) = 2

1 (kilometer) = 25

1.7.2 (Angle)

1.7.2.1 (Degree System)

360 1 (degree) 1 60 

1 (minute) 60 1 (second)

2

1) (decimal system)

28.23454325 

2) (sexagesimal system)

   28 14 '04.36"o

28.140436 

1.7.2.2 (Centesimal System)

400 1

(gon) 100 “Centesimal Minute” 

100 “Centesimal Second” 

1.7.2.3 (Radian System)

2

3.1415926535897932

1.7.2.4 (Military System)

6,400 (mils)



10  1

1.7.2.5

1 (degree) = 1.11111 (gons)

1 (second) =
1

206265
(radians)

1.7.3 (Area)

1.7.3.1 (Metric System)

100 (sq. mm) = 1 (sq. cm)

10,000 (sq. cm) = 1 (sq. meter)

100 (sq. meters) = 1 (are)

100 (Ares)       = 1 (hectare)

10,000 (sq. meters) = 1 (hectare)

100 (hectares)   = 1 (sq. kilometer)

1,000,000 (sq. meters) = 1 (sq. kilometer)

1.7.3.2 (Imperial System)

144 (sq. inches) = 1 (square foot)

9 (sq. feet)   = 1 (square yard)

4,840 (sq. yards)  = 1 (acre)

640 (acres)      = 1 (square mile)

1.7.3.3 (Thai System)

100 = 1

4 = 1

1.7.3.4

1 = 4

1 = 1,600

625 = 1

1 = 10.76 

1 = 0.3861 

1 = 247.1 

1 = 640
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1.7.4 (Volume)

1.7.4.1 (Metric System)

1,000 (cu. mm)           = 1 (cu. cm)

1,000 (cu. cm)         = 1 (cu. decimeter)

1,000 (cu. decimeter)       = 1 (cu. meter)

1,000,000 (cu. cm)        = 1 (cu. meter)

1.7.4.2 (Imperial System)

1,728 (cu. inches) = 1 (cubic foot)

27 (cu. feet)   = 1 (cubic yard)

1.7.4.3

1 = 35.315 

1 = 1.30795 

1.8 (Significant Figures)

(least count) 

0.002

45.165 45.163 45.167 

0.01 4 45.16 

1 5 5

1.8.1

3

1) (1,2,3,4,5,6,7,8,9)

8,495 4



12  1

2) 15.43005 

7

3)

0.6000 4

4)

10 10.0 3

54,000 2, 3, 4 5

45.4 10 2 45.4000 10

5

1.1

48,123 5 1

4 1

5 1,2,4

E-4) 1 1,4

5 1,3

7 1,2,3,4

1 1

3 1,3,4

1.8.2
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1.8.2.1

3,454.23 2.24 7,737.4752 2.24 3
37.74 10 7,740

1.8.2.2

2.342 + 454.86 = 457.20 

5

170 34
8

1
8

170 12 8 4 8 3 16,355

5 16355 51.927
8 39.37

5 (39.37)

1.9 (Instrument Uncertainty)

(least 

count) 1

0.5 10.2 

10.2 10.3 

10.23 0.5

10.23 0.05



14  1

1.10 (Rounding Off Numbers)

1) 5 4,857.2436 4,857.244

2) 5 843.982 843.98

3) 5

753.135 753.14

45.4245 45.424

1.11

1)

2)

3)

4)

5)

6) 5

7) 4.0500, 0.00235, 2.45x10-5, 83500, 

0.004002, 4.200 x10-9, 450, 540000000, 0.0202, 0.0900

8) 91.44 48.76 

9)

(1) 5.0 x 3.5 

(2) V = 40.0 / 8.9 

(3) S = 4.53 x 1.341 

(4) A = p(4.320 )2

10) 91.44 30.5 
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(Theory of Measurements and Errors)

(measurements) (observations) 

(errors)    

(accuracy) 

(precision) 

2.1 (Measurements and Standards)

1 1/299,792,458

(direct or 

indirect measurements)

2.2 (Direct and Indirect Measurements)

(direct measurement)




