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ABSTRACT
Electronic Distance Meter(EDM) is widely used for the traverse surveying and trilateration net recently,
therefore, the study on reliability of EDM is very important. In this study, the reliability of EDM is
examined by calculating the distortion of traverse surveying net, statistically analzing the results of side
length between triangulation and trilateration. As the result of this study, correction equation of EDM and
steel-tape is obtained. And also, linear regression equations with correlation coefficient (0.89~0.98) show
resulting from the error analysis of each side length. In addition to checking the distortion of traverse
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surveying net, distortion calculated with correction EDM appears to be the smallest value.
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Table 1. Comparison of Measured Value between Tape and EDM
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Side TAPE EDM Ir—Is
Length 1y oy | dmm) | Pmm) | 1A letm) | dmm) | Pmm) | A | 4iimm)
0-1 100.01817 1.15 0.25 1/400,100 | 100.02085 0.49 0.07 1 —2.68
1,355,100
1-2 100.03432 0.97 0.21 1/476,400 { 100.03520 0.41 0.06 1 ~0.88
1,616,200
2-3 100.02152 0.83 0.18 1/555,700 { 100.02245 0.51 0.08 1 —0.93
1,299,300
3-4 100.01300 1.17 0.25 1/400,000 | 100.01395 0.48 0.10 1 —0.95
70,700
4-5 100.01619 1.26 0.27 1/370,400 | 100.01720 0.41 0.06 1 —1.01
1,616,000
5-6 100.01645 1.35 0.29 1/344,900 | 100.01750 0.66 0.10 1 —1.05
1,009,500
6-7 100.01925 1.09 0.23 1/434,900 | 100.02035 0.49 0.07 1 —1.10
1,355,900




7-8 100.02221 0.87 0.19 1/526,400 | 100.02335 0.44 0.07 1 —-1.14
1,492,800
8-9 100.02239 0.89 0.19 1/526,400 | 100.02359 0.73 0.11 1 —-1.20
905,000
9-10 100.02839 1.47 0.31 1/322,700 | 100.02961 0.69 0.10 1 —1.22
966,300
Average 1.105 0.237 | 1/435,790 0.531 0.082 1 —1.22
1,258,610
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Table 2. Cumulative Length by Tape and EDM

No. CumulativelCumulative] dL=Lr—L
Length Length
by Tape by EDM (mm)
Ls(m) Le(m)
1 100.01817 100.02085 — 2.68
2 200.05249 200.05605 - 3.56
3 300.07401 300.07850 — 4.49
4 400.08701 400.09245 ~ 5.4
5 500.10320 500.10965 — 6.45
6 600.11965 600.12715 — 7.50
7 | 700.13890 700.14750 — 8.60
8 800.16111 800.17085 - 9.74
9 900.17246 900.18340 —10.94
10 1000.20089 1000.21305 —12.16
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Table 3. Angle of Measurement and Correction
Measure- Correction Calculated
Tri- ment Angle Valueby | a,—a, | a,—as | a,—as |Average
argle Angle Angle Trilatera
(an) (az) —tion(a;) | (sec) | (sec) | (sec) | (sec)
A, 83-10-31.6 83-10-32.92 83-10-32.62 | -1.32 | -1.02 0.30 | -0.68
B: 45-09-03.3 45-09-02.96 45-09-03.09 0.34 0.21 -0.13 0.14
! C 51-40-24.2 51-40-24.12 51-40-24.29 0.08 -0.09 -0.17 -0.06
Total 179-59-59.1 180-00-00 180-00-00 | -0.90 | -0.90 0.00 | -0.60
A, 55-37-47.6 55-37-48.67 55-37-48.60 | -1.07 -1.00 0.07 -0.67
B, 66-42-33.8 66-42-33.22 66-42-32.98 0.58 0.82 0.24 0.55
I C. 57-39-37.3 57-39-38.11 57-39-38.43 | -0.81 -1.13 -0.32 -0.75
Total 179-59-58.7 180-00-00 180-00-00.01 -1.30 -1.31 -0.01 -0.87
A; 60-13-36.6 60-13-38.22 60-13-38.22 -1.62 -1.62 0.00 -1.08
B;s 57-24-45.1 57-24-45.06 57-24-45.09 0.04 0.01 -0.03 0.01
. Cs 62-21-36.5 62-21-36.72 62-21-36.69 | -0.22 -0.19 0.03 -0.13
Total 179-59-58.2 180-00-00 180-00-00 | -1.80 -1.80 0.00 -1.20
A, 57-29-55.8 57-29-57.07 57-29-57.02 | -1.27 -1.22 0.05 -0.82
B, 63-18-46.0 63-18-45.62 63-18-45.45 0.38 0.55 0.17 0.37
v Cs 59-11-16.3 59-11-17.31 59-11-17.53 | -1.01 -1.23 -0.22 -0.82
Total 179-59-58.1 180-00-00 180-00-00 | -1.90 -1.90 0.00 -1.27
As 79-52-18.5 79-52-19.96 79-52-19.75 | -1.46 -1.25 0.21 -0.83
Bs 53-37-05.0 53-37-04.79 53-37.04.88 0.21 0.12 -0.09 0.08
v Cs 46-30-35.2 46-30-35.25 46-30-35.37 | -0.05 -0.17 -0.12 -0.12
Total 179-59-58.7 180-00-00 180~-00-00 -1.30 -1.30 0.00 -0.87
A, 58-01-24.1 58-01-25.34 58.01-25.52 ~-1.24 -1.42 -0.18 -0.95
v B, 70-14-38.8 70-14-38.38 70-14-38.18 0.42 0.62 0.20 0.42
G 51-43-55.3 51-43-56.28 51-43-56.30 -0.98 -1.00 -0.02 ~0.67
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Total 179-59-58.2 180-00-00 180-00-00 -1.80 -1.80 0.00 -1.20
Sum 1079-59-51.0 1080-0.0-00 1080-00-00.01 -9.00 -9.01 -0.01 -6.01
Total
Average -0.50 -0.50 0.00 -0.33
Table 4. Comparison of side Length by Triangulation Net
Side Ir Is I Iz Ir—le\lr—b|lr—bL|le—~h | k—L| L—1L
Length (m) (m) (m) (m) (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
1-2 362.47011 362.47580 362.47580 362.47073 -5.69 | -5.69 | -0.62 0 5.07 | 5.07
’ 1-3 507.64399 507.65156 507.65196 507.64486 -7.57(-7.97 | -0.87 | -0.40 | 6.70 | 7.10
1-4 466.95774 466.96539 466.96507 466.95854 -7.65)-7.32 | -0.76 | -0.32 | 6.85 | 6.57
2-3 401.08221 401.08852 401.08850 401.08289 -6.31-6.29 | 0.68 | -0.02 ( 5.63 | 5.61
34 456.18983 456.19675 456.19699 456.19061 -6.92 | -7.16 | -0.78 | 0.24 | 6.14 | 6.38
3-5 479.63981 479.64700 479.64733 479.64063 | -7.19 | -7.52 | -0.82 | -0.33 | 6.37 | 6.70
4-5 469.95935 469.96643 469.96673 469.96015 -7.08 | -7.38 1 -0.80 | -0.30 | 6.28 | 6.58
4-6 451.75113 451.75841 451.75823 451.75191 -7.28 1 -7.10 | -0.78 | -0.18 | 6.50 | 6.32
5-6 443.61398 443.62077 443.62094 443.61473 -6.79 1 -6.96 | -0.75| -0.17 | 6.04 | 6.21
5-7 399.75944 399.76565 399.76571 399.76012 -6.21 1 -6.27 ) -0.68 ) -0.06 | 5.53 | 5.59
6-7 542.43243 542.44047 542.44095 542.43336 -8.04 | -8.521-0.93|-0.48| 7.11 | 7.59
6-8 452.51221 452.51911 452.51932 452.51299 -6.90 ) -7.11 | -0.78 | -0.21| 6.12 | 6.33
7-8 488.90430 488.91197 488.91198 488.90513 -7.67 | -7.68|-0.83|-0.01| 6.84 | 6.85
Average -7.02 | -7.15|-0.78 | -0.20 | 6.24 | 6.38
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Table 5. Comparison of Difference between Cumulative Lengths

No. EDM Base Line Base Line | Base Line of Lr—Le Lz:—L, L:—Le
Measurement of Tape of EDM correction
Le(m) Lr(m) Li(m) EDM (mm) (mm) (mm)
L.(m)

1 362.47580 362.47011 362.47580 362.47073 -5.69 - -5.07
2 870.12736 870.11410 870.12776 870.11559 -13.26 -0.40 -11.77
3 1337.09275 1337.07184 1337.09347 1337.07415 -20.91 -0.72 -18.60
4 1738.18127 1738.15405 1738.18201 1738.15704 -27.22 -0.74 -24.23
5 2194.37802 2194.34388 2194.37900 2194.34765 -34.14 -0.98 -30.37
6 2674.02502 2673.98369 2674.02633 2673.98828 -41.33 -1.31 -36.74
7 3143.99145 3143.94304 3143.99305 3143.94843 -48.41 -1.61 -43.02
8 3595.74986 3595.69417 3595.75165 3595.70034 -55.69 -1.79 -49.52
9 4039.37063 4039.30815 4039.37259 4039.31507 -62.48 -1.96 -55.56
10 4439.13628 4439.06759 4439.13830 4439.07519 -68.69 -2.02 -61.09
11 4981.57675 4981.50002 4981.57925 4981.50855 -76.73 -2.50 -68.20
12 5434.09586 5434.01223 5434.09857 5434.02154 -83.63 -2.71 -74.32
13 5923.00783 5922.91653 5923.01055 5922.92667 -91.30 -2.72 -81.16
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AL(mm)

Le(m)

o 500 1000 5000 10,000
e " N Table 6. Checking of Traverse Net .
o Method | Error of | Side Line | Side Line 2~6(mm)R~5(mm)
of Side 2~6(m) | 2~5(m) | (meas. | (meas.
i Surveying| Line -relat) | -relat.)
_20_
EDM | Mea- [233.84709(206.96427
sured
-30l- o—o Lr—Le Value
- D0 Le—L4
1 233.84655|206.96512) +0.54 | —0.85
-40— eo—e L2—Le
o au=-tese-osomocidie 2 |233.84413(206.96320| +2.96 | +1.07
-soF ~022303X10 "Le 3 |233.84971|206.96772| —2.62 | —3.45
R=-099857
i Relation 4 233.84526(206.96411| +1.83 | +0.11
.60_
of 5 233.84615|206.96484| +0.94 | —0.57
3 \
70k \ Tape 6 233.84443(206.96360} +2.66 | +0.67
|
L || 7 233.84788{206.96638| —0.79 | —2.11
-80f \l 8 233.849111206.96745| —2.02 | —3.18
- ‘l 9 [233.84600|206.96468| +1.09 | —0.41
90 || 10 233.84947|206.96798 —2.38 | —3.71
i 1 233.84485(206.96339| +2.24 | +0.88
100
Fig. 9 Side Length Error of EDM Distance 2 233.84484|206.96335] +2.25| +0.92
- 3 233.84728(206.96568| —0.19 | —1.41
Relation 4 233.846321206.96472| +0.77 | —0.45
of 5 233.84415[206.96280| +2.94 | +1.47
EDM 6 233.84306(206.96183| +4.03] +2.44
7 233.84414(206.96279| +2.95 | +1.48
8 233.84183(206.96060} +5.26 | +3.67
9 233.84270{206.96156| +4.39 | +2.71
10 233.84276]206.96157 +4.33 | +2.70
1 233.84729|206.96548| —0.20 | —1.21
2 233.84728(206.96527| —0.19| —1.00
Relation 3 233.84977)|206.96791 —2.68 | —3.64
of 4 233.84882(206.96703| —1.73 | —2.76
Correc- 5 233.846541206.96511| +0.55 0.84
tion 6 233.845521206.96414] +1.57 | +0.13
EDM 7 233.84667(206.96512| +0.42 | —0.85
8 233.84397(206.96273| +3.12 | +1.54
9 233.84475(206.96345] +2.34 | +0.82

Fig. 10 Traverse Net
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‘ I 10 J2j’-3.84485|206.96349l +2.24 | +0.78|

9 Zole w7t o,
(3-15) 2 Qoxlx},

h:L_A_ZZ%_M(mm) ......... (3-15)

A(B-15)2FE &% hE T3 2 FH
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471 ke O X

D

O Tape hr =104
® ETM B =103
O Corr EDM hee=088
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—_

o
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/ R=0.89570

Fig. 11 Checking of Distortion by Distance Error in
Traverse Net

e | Distartion
Aly.6= 140567+ 108903 Ala-s
A, =250470 (Al.s~1mm)

Fig. 12 Distortion of Traverse Net

EDM®] A% he=1.03mm 28|32 #HEEDM
9] A% hee=0.88mme o] dolzc), 238
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RAr7E &b A ot
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4. & ®
F HARBRETH O3 2L BHe 24

(1) EDMel 9% Z3HE ¥ EDMERS
2 & =AM BREETS FHREsT —0.20
mm, ¥EE7} #1/2,000,00024 EDMd] 2]3F
ZHBNES AFE] EREtEe] o BRE

(2) & SERVEES BBES witahd
R BT EaRnERXSE RRHNLH, HE
FBE 0.89~0.989] Frolsitt.

(3) —i%& taped EDM =223 #IEFEDM
RS EFo= 3 =ZAES BmnEk HE
&t Lr, L, L9 R/MEDM FTHIZY L2
AL(mm) 3} Le(m) 8 Bfic 25 HHEMRE}
1ol EEER ERNFRSZ FRSEAD 28
22 EDM A =M & BRiH
el =& FHNS A2 Aoz SR,

(4) Traverseige] RS WHT HE tape
2 EDMe) ujs]l #EEDMo.2 FEIE RHr7)
7 AL 2 ® Yephygrl,

B &
A HRE 19884 2EARR BMHIAHE
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