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The Improvement Method of Position Accuracy

of Digital-Map in Small Area
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ABSTRACT : With increasing of utilization of 1/1,000 Digital-Map being constructed with
NGIS project, it is entering upon the stage that problem as the inspection of position
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accuracy of Digital-Map before its use. This paper evaluated position accuracy of Digital-Map

being based on the construction of college facility management system into small area and

presented modification/renovation of Digital-Map on area being occurred position error.

With a view to evaluation of position error to building using RTK survey, position error

was shown more than 0.5mm that is prescribed in survey-law. In order to acquire good

position accuracy, first we carried out Static survey to college and selected control point.

And, we evaluated coordinate value to important building from control point and compared

these results with RTK survey results. Second, we carried out Affine transform based on the

control point of building being surveyed with RTK, transformed pre-constructed Digital-Map

and compared these results with RTK Survey results. We analyzed first and second method

and presented improvement method of position accuracy of Digital-Map suited on small area.
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AR Kol SR S| IRITBIT S W0kl B 9
T, RIKEZ #53 FodEd st E2H0lde FA=E s & # 3
HF g 114 SF7EHOZRE B TAN LA 0.008me 4Hs] £ ZH4E
greolos B2 AEgTe X FHrAHAIG
zéﬂt THAAYE <% 63 gon, 3
AL A= 0.008m 283 TEWRE
i 0.003mz Jebtch &3] A% B
<E 4> GPS SEEL} FRX T FHFLke 4
) GPS &%xtm TRXE HE 2R} X} "y | Bx
5% E N E N IAE] | JaN] |V eEFaN] 24 B
1| 244680429 | 158734.368 | 244681.190 | 158735.220 | 0.761 | 0.852 1.142
PR 244678735 | 158709.958 | 244679590 | 138710.990 | 0.855 | 1.032 1.340
3 | 244551409 | 158730.433 | 244551750 | 138740.560 | 0.341 | 1.127 1.177
4 | 244557443 | 158762.112 | 244557.830 | 158763690 | 0.387 | 1578 | 1625
1 | 244703493 | 158791500 | 244704.440 | 158792.950 | 0.947 | 1.441 1724
| |2 | 2738045 | 156781.805 | 244739.350 | 158782040 | 0435 | 1135 1.216
3 | 244725136 | 158733.061 | 244725580 | 158734.100 | 0444 | 1.039 |  1.130
4 | 244689923 | 158742.758 | 244690.360 | 158743850 | 0.437 | 1.092 1176
1 | 244556.448 | 158790.101 | 244557.160 | 158791330 | 0.712 | 1229 |  1.420
o |2 | 24571560 | 158734.095 | 244572140 | 1GBTEG.3H0 | 0580 | 1.285 1.410
3 | 244597.670 | 158851.413 | 244598510 | 158852790 | 0.840 | 1.377 | 1613
4 | 244581505 | 158857.008 | 244582.680 | 158958820 | 1.085 | 1.812 | 2112 L5 | 054
1 | 244538714 | 158729.885 | 244530.410 | 158731560 | 0696 | 1.675 & 1814
2| 244547586 | 158726.479 | 244543600 | 158727.920 | 1.014 | 1.441 1.762
P 244523148 | 158677361 | 244529.020 | 138678.170 | 0872 | 0.809 |  1.189
4| 244519315 | 158680.899 | 244519.790 | 138682.070 | 0.475 | 1.171 1.264
1 | 244607.635 | 158890.567 | 214608.270 | 158891.740 | 0.635 | 1.173 1.334
p |2 | 244609817 | 158386160 | 244610730 | 138887240 | 0913 | 1071 1.407
3 1 244705.936 | 158870.299 | 244706.450 | 138371.480 | 0514 | 1.181 1.283
4| 244709511 | 158874980 | 244710.050 | 158876.010 | 0539 | 1.030 1163
1 | 244628425 | 158029.993 | 244628.940 | 158931.200 | 0515 | 1.207 1312
o |2 | 24627508 | 158015,008 | 244627560 | 158916390 | 0052 | 1292 1293
3 | 244699.798 | 158902.052 | 244700.400 | 158903.300 | 0.602 | 1248 |  1.3%6
4 | 244702.996 | 158016.687 | 244703530 | 158917.750 | 0534 | 1.063 | 1190
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1 244577.272 158777174 N,
2 244603.709 158846.939 P s
3 244602.030 158896221 | / / FR
4 244622.350 158916.529 /o 18]
5 | 244626547 153931354 [/
6 | 244702.863 158017.483 o i
| 7 244700.474 158875.682 ~ [
8 244711577 153836471 L
9 244683.807 158746.421 S TR j,
10 244683.874 158708.599 1/7/ T
11 244624.027 158721.560 =
(28 2] H27|F88 A=
<E 6> GPS ZI TS EEAHO0|M S2ATOe bR
. GPs E3E EY2HOM SREE 22X s g7 | BF
e E N E N IAE | AN VAETA0| 2K | BXH
1 [244680.429 | 158734.368 | 244680.421 | 158734.361 | 0.008 | 0.007 | 0.011
4 [2.[244678.735|158709.958] 244678.731 | 158709.952] 0.004 | 0.006 | 0.007
3 | 244551.409 | 158739.433 [ 244551411 [ 158739.425 | 0.002 | 0.008 | 0.008
4 | 244557.443 | 158762.112 | 244557.441 | 158762.119 | 0.002 | 0.007 |  0.007
1 |244703.493 | 158791509 | 244703.488 | 158791.519] 0.005 | 0.010 | 0,011
p |2 | 244738945 158781 805[244738.632 | 158781.805 [ 0,013 0.000 | 0.013
3 | 244725.136 | 158733.061 | 244725.130 | 158733.057 | 0.006 [ 0.004 | 0.007
4 244689923 | 158742.758 | 244639.921 | 158742.743| 0.002 | 0.015 |  0.015
1 [ 244556.448 | 158790.101 | 244556.441 | 158790.110] 0.007 | 0.009 | 0.011 ‘{
c‘i 244571 560 | 158784.095 | 244571.562 | 158784.092] 0.002 | 0.003 | 0.004 |
3 244597670 | 158351413 [ 244597.667 | 158851.419 | 0.003 | 0.006 | 0.007 |
4 | 244581595 | 158857008 | 244581500 | 158857.001 [ 0.005 | 0.007 | 0008 | oo | 0m
1 | 244538.714] 158729.885 | 244538.719 [ 158729.881 | 0.005 [ 0.004 |~ 0.006 ' ‘
b 2 | 244547586 | 158726.479 | 244547.581 | 158726.474| 0.005 [ 0.005 | 0.007
3 |244528.148 | 158677.361 | 244528.141 | 158677.368 | 0.007 | 0.007 | 0010
4 244519315 | 158680.899 | 244519.313 | 158680.892 | 0.002 | 0.007 |  0.007
1 [244607.635 | 158890.567 | 244607.630 | 158890.569 | 0.005 | 0.002 [ 0.005
5 [ 2 244609.817 [ 158886169 244609.813 | 158886.161 | 0.004 | 0.008 | 0.009
3 | 244705.936 | 158870.299 [ 244705.939 | 158870.292 | 0.003 | 0.007 | 0.008
4 244709511 | 153874.930 | 244709509 | 158874.982 | 0.002 | 0.002 0.003%
1 [244628.425 | 158929.993 | 244628.424 ] 158929.999 ] 0.001 | 0.006 | 0.006
F[z 244627.508 | 158915.093 | 244627.501 | 158915.098 [ 0.007 | 0.000 | 0.007
3 [244699.798 | 158902.052 | 244699.792 | 158902.053 | 0.006 | 0.001 |  0.006
4 [244702.996 | 158016.687 | 244702.993 | 158016.681 | 0.003 | 0.006 | 0.007
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<E 7 Affine HEES HAAT ZAE 11,000 FAAE g HAYAAGL
HoFn glow Affne HE7IHE 8 A 71EQ 05mETE Fe o2 FHLA
sted ¥EE FedE A AW 71 FH2u o FAAR FAHXL
N GPS SFz e Hlu A% i AT HEUdA FAAEE 24t
<% 83 @ T F2 7I¥F uEa AAREH
GPS ZFF X9 Affine AHE FHHF} AR, FEAZ Y] FAAE HH
o vlx AE Ay, JoAFLAE 027/m = AnE AT FHFAA Pt @
2 JeEwgoern ZEAANE £016m= b A ool AAE § L&A}
gtk wEd AR el 0446m 033mE V1EoE B o), ANLAENE
(0277m+0.169m)7F == o]Z& FIF@A  0.1lem 2Fsh= Ho=Z etk
HE FFEF AP JEd B
T A 8 A A 3HEe AAHS e
<E 7> Affine #&+H 2}
—
Scale(X)¥Y) = (1.000, 0999), Skew(degrees) = (0.065), Rotation (degrees) = (0.042)
Translation = (-107.682,-12.163), RMS Error (input,output) = (0.273,0.273)
Affine X = Ax + By + C (A = 1.000, B = 0.000, C = -107.682)
Y =Dx + Ey + F (D =000, E =099, F = -12.163)
TIC s elel x £ x Qlat y By
f 5 j 244681.190 244680422 158733.218 158734.375
R 244551406 158740561 158739.438
L 9 244704.439 244703 500 158792.916 j 158791.516
11 244725577 244725,141 158734.099 ’ 158733063
13 244557.165 244556.453 158791.328 L 158790094
15 QG085 | 244507672 15885, | 1sss1.406
- 17 244539 412 ' 244538.719 158731 561 158729.891
19 244529.019 f 244528141 158678.169 158677.359 1
21 244608 266 i 244607.641 158391.739 158890563
23 244706.448 244705938 | 158871479 158870.297
| % 244628 937 244628422 158931.200 158930.000
27| 244700.399 244699.797 158903.298 158902.047
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AT R0 SXAZO) SIX|HES Sk gotol] THE g7
<E-8> Affine 22 mEel GPS =2xEolel ujm
= GPS &2fatx Affine B SHEl X E 2% HX |HE|EE
B E N E N I~El [ JaN [VTEET20| 2R | BAf
1| 244680429 | 158734.368 | 244680520 | 158734.140 [ 0.091 | 0228 | 0.245
4 |21 244678.735 | 158709.958 | 244678910 | 158709.940 | 0.175 [ 0.018 | 0.176
[ 3| 244551.409 | 158739.433 | 244551.060 | 158739.380 | 0340 | 0.053 | 0353
4 | 244557.443 | 158762.112 | 244557140 | 158762.480 | 0.303 | 0.368 | 0.477
1 | 244703.493 | 158791509 | 244703.800 | 158791.830 | 0.307 | 0.321 | 0.444
p .21 244738.945 | 158781.805 | 244738730 | 158781.860 | 0.215 [ 0.055 | _0.222
3 | 244725.136 | 158733.061 | 244724910 | 158733.050 | 0.226 | 0.011 | 0.226
4 | 244689.923 | 158742.758 | 244689.690 | 158742.770 | 0233 | 0.012 | 0.233
1 | 244556.448 | 158790.101 | 244556.480 | 158790.090 | 0.032 | 0.011 | 0.034
c 12 | 244571560 | 158784.085 | 244571.470 | 158784.160 | 0.090 | 0.065 | 0.111
3 | 244597.670 | 158851.413 | 244597.870 | 158851520 | 0.200 | 0.107 | 0.227
4 | 244581.595 | 158857.008 | 244582.030 | 158857.530 | 0.435 [ 0522 |  0.679 0277|0169
1 | 244538.714 | 158729.885 | 244538.720 | 158730.370 [ 0.006 | 0485 | 0485 ' 0
[y |2 244547586 | 158726.479 | 244547.890 | 158726.750 | 0.304 | 0.271 |  0.407
3 | 244528148 | 158677.361 | 244528.300 | 158677.030 | 0152 | 0331 | 0.364
4 | 244519315 | 158680.899 | 244519.060 | 158680.920 | 0.255 | 0.021 | 0.256
1 | 244607.635 | 158890.567 | 244607.640 | 158890.440 | 0.005 | 0.127 | 0.127
5 | 2| 244609.817 | 158386.169 | 244610.110 | 158885.940 | 0.293 | 0.229 | ~ 0.372
* | 3| 244705936 | 158870.299 | 244705830 | 158870.270 | 0.106 | 0.029 | 0.110
4| 244700511 | 158874.980 | 244709.440 [ 158374.800 | 0071 [ 0.180 | 0.183
| 1] 244628425 | 158929.993 | 244628.330 | 158929.830 | 0.095 | 0.113 | 0.148
r [ 2| 244627508 | 158915.098 | 244626.950 | 158915.080 | 0558 | 0.018 | 0558
3 | 244699.798 | 158902.052 | 244699.800 | 158902.050 | 0.002 [ 0.002 | 0.003 |
4 | 244702.996 | 158916.687 | 244702.940 | 158916.500 | 0.056 | 0.187 | 0195 |
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