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Investigation into the accuracy of total station elevation
surveying using the midway method

LIU Hui-ming', ZHANG Bo?, CHEN Jun-lin'
(1 College of Information, South China Agric. Univ., Guangzhou 510642 China;
2 Technological Development Company, South China Agric. Univ. Guangzhou 510642, China)

Abstract; An elevation survey calculation formula using the total station midway method was deduced. The er-
ror transmission principle was applied to derive the formula, and the impact of various factors on elevation sur-
vey accuracy were analyzed and calculated. Verified by experiments, it was confimed that the total station

could replace the water level in elevation measurements with the precision meeting the grade three and grade
four specifications for water level surveying within certain ranges. Several poposals were presented to increase

elevation surveying precision.
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Fg. 1 Puncples of elevation survey by total station using middle method
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Tab. 1 The comparing among limit errors of elevation surveying by total station using middle method
and third & fourth order leveling at the same height of measured object
+ +
(Di+ | D—Ds A= 2my/ mm +12./p +20 ,/D
third order leveling fourth order leveling
D3)/m /m 3 o B 3 o 5 S
1 5 10 15 20 25 30 limit errors limit errors
200 0 2,75 2.92  3.37 4.01 4.74 5.51 7.13 s 36 894
100 3.08 3.22 3.64 4.24 4.9 5. 68 6.43 ) )
400 0 5.50 5.58 5.84 6.23 6.72 7.28 7.89 7. 59 12,65
100 567 5.75 6.00 6.38 6. 86 7. 41 8.00 ’ ’
€00 0 8.27 8.32 8.50 8.77 9.13 9.55 10.02 9. 30 15,49
100 8.39 8.4 8.6l 8. 88 9.23 9.65 10.11 ) )
200 0 9.66 9.71 9.8 10.09 10.41 10.78 11.19 10, 04 16.73
100 9.77 9.81 9.9 10.19 10.50 10.87 11.28 ) )
0 1. 06 11.11 11.23 11.44 11.72 12.05 12.42

) 10. 7 17.
800 100 .16 11.20 11.33 11.53 11.80 1214 12.51 0.73 89

1 000 0 . 89 .93 .03 14.20 14.42 14.49 15.00 12, 00 20,00
100 . 97 . . .27 1449 1476 15.07 ’ ’

1 500 0 .17 .19 .26 21.37 21.52 21.70 21.91 14,70 2449
100 .23 .25 .32 21.43  21.58 21.76  21.97 ) )

1 800 0 .71 .73 .78 25.88 26.00 26.15 26.32 1610 6.8
100 . 76 .78 .84 25.93 26.05 26.20 26.38 ) )
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Tab. 2 The comparing among limit errors of elevation surveying by total station using middle method and
third & fourth order leveling when the errors of height measured of object are considered

+ +
(Di+ | D— Dl A=2m}/ mm 12 JB +20 JB
third order leveling fourth order leveling
D3)/m /m S S S 5 S 5 S
1 5 10 15 20 25 30 limit emrors limit errors
0 6.29 6.36 6.5 69 7.33°% 7.90 8.46
200 5. 36 8 %
100 6.65 6.72 6% 7.27 7.69 819 8.73
0 7.8  7.95 813 8.41 8.78 9.22 9.70
400 7.59 12. 65
100 8.01 8.07 825 8.53 8.80 9.33 9.80
0 10.02  10.06 10.21 10.44 10.74 11.10 11.50
600 9. 30 15. 49

100 10.12  10.17 10.30 10.53 10.83 11.19 11.59

0 12.43  12.46 12.58 12.76 13.01 13.31 13.65

10. 17.
800 100 1251 12.55 1266 1285 13.00 1339 13.73 0.73 7. 89

1 000 0 15.00 15.03 15.13 15.28 15.49 15.74 16.03 1. 00 0. 00
100 15.07 15.10 15.20 15.35 15.56 15.81 16.10 ) )

0 23.36  23.38 23.44 23.54 23.68 23.84 24.03
1 600 14. 70 24. 49
100 23.42  23.44 23.50 23.60 23.73 23.90 24.09

0 26.32  26.34 26.40 26.49 26.61 26.75 26.92
1 800 16. 10 26. 83
100 26.38 26.40 26.45 26.54 26.66 26.81 26.98

2.3 DIM—350 ,
. 2 : +@+2X10 °D)mm. 2",
( 1) ’ s « - —
@) y . 350 m
’ ’ ’ 475 m, 70 m
. . 2

3 1 , s M= ( Ds

+2" . 2, .
| Di— Dyl <100m 1.8 km . 3. 3 .
. Di—D2=0, =

+20 600 m .

@Y 2 , ,

| Di— D2/ <100 m
1.6 km
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2002 ,

2
, 135 hm", B
s T: WRIGH test field; II: F2B5HLHM experiment base
I FEHEH fruit tree seedling; IV: WA forest tree garden
’ . , V: /] huihua company; VI: 923 BEEHh practice base
VI: Z[E mulberry garden
2

Fig. 2 Illustration of vertical control network
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Tab. 3 Chart of positive result in elevation survey by total station using middle method
b I( route )
closing enor of limit errors of fourth
survey route / km remarks
different height/ mm order leveling/ mm
D1— Dy D3~ D4~ Ds— D¢ D7 D1 3.6l 2.17 38.00
D1—Dy— Dg—Do— Dy~ Dy— D 2. 12 19. 44 29. 12
Di1—Dio—Dis— Dy D~ Dp— D 1. 16 12. 65 21.54
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