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Fig. 1 Distance computation with one uncertain point
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Fig. 2 The probability density function of the distance
containing an uncertain point
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Tab.1 Result comparison of computational cases with r/L; as index

VN @IRTS SRR S
r/La r L1
u D wily std/u U D il std/u
0.0100 5 500 500.006250  6.249935 1.000013 0.005000 500.006405  6.254226  1.000013 0.005002
0.0100 20 2000 2000.025000 99.998956 1.000013 0.005000 2000.027858 99.977001 1.000014 0.004999
0.0150 15 1000 1000.028125 56.248682 1.000028 0.007500 1000.026743 56.251367 1.000027 0.007500
0.0150 30 2000 2000.056251 224.994726 1.000028 0.007500 2000.056659 224.998672 1.000028 0.007500
0.0300 15 500 500.056252 56.244726 1.000113 0.014998 500.055556 56.236890 1.000111 0.014997
0.0300 30 1000 1000.112504 224.978904 1.000113 0.014998 1000.109196 224.946128 1.000109 0.014997
0.1000 5 50 50.062526 6.243481  1.001251 0.049912  50.064054 6.242654  1.001281 0.049907
0.1000 10 100 100.125052 24.973926 1.001251 0.049912 100.126765 24.983507 1.001268 0.049920
0.2000 10 50 50.250420  24.895307 1.005008 0.099293 50.251184  24.895074 1.005024 0.099291
0.2000 20 100 100.500840 99.581227 1.005008 0.099293 100.498165 99.653924 1.004982 0.099332
R 2 LLr ARSINERIERELE
Tab.2 Result comparison of computational cases with r as index
AR TT SRR S
r r/Ly L1
U D Ly std/u U D Ly std/u
5 0.1000 50 50.062526 6.243481  1.001251 0.049912  50.064054 6.242654  1.001281 0.049907
5 0.0100 500 500.006250  6.249935 1.000013 0.005000 500.006405  6.254226  1.000013 0.005002
10 0.2000 50 50.250420  24.895307 1.005008 0.099293  50.251184  24.895074 1.005024 0.099291
10 0.1000 100 100.125052 24.973926 1.001251 0.049912 100.126765  24.983507 1.001268 0.049920
15 0.0300 500 500.056252 56.244726 1.000113 0.014998 500.055556  56.236890 1.000111 0.014997
15 0.0150 1000 1000.028125 56.248682 1.000028 0.007500 1000.026743 56.251367 1.000027 0.007500
20 0.2000 100 100.500840 99.581227 1.005008 0.099293 100.498165 99.653924 1.004982 0.099332
20 0.0100 2000 2000.025000 99.998956 1.000013 0.005000 2000.027858 99.977001 1.000014 0.004999
30 0.0300 1000 1000.112504 224.978904 1.000113 0.014998 1000.109196 224.946128 1.000109 0.014997
30 0.0150 2000 2000.056251 224.994726 1.000028 0.007500 2000.056659 224.998672 1.000028 0.007500
®3 ULLLARSINEHSERLEER
Tab.3 Result comparison of computational cases with L; as index
AR TT E XN M
L1 r/Ly r
u D wily std/u U D il std/u
50 0.2000 10 50.250420  24.895307 1.005008 0.099293  50.251184  24.895074 1.005024 0.099291
50 0.1000 5 50.062526 6.243481  1.001251 0.049912  50.064054 6.242654  1.001281 0.049907
100 0.2000 20 100.500840 99.581227 1.005008 0.099293 100.498165 99.653924 1.004982 0.099332
100 0.1000 10 100.125052 24.973926 1.001251 0.049912 100.126765 24.983507 1.001268 0.049920

500

0.0300

15 500.056252  56.244726 1.000113 0.014998 500.055556  56.236890 1.000111 0.014997



500 0.0100 5 500.006250  6.249935 1.000013 0.005000 500.006405  6.254226  1.000013 0.005002
1000 0.0300 30 1000.112504 224.978904 1.000113 0.014998 1000.109196 224.946128 1.000109 0.014997
1000 0.0150 15 1000.028125 56.248682 1.000028 0.007500 1000.026743 56.251367 1.000027 0.007500
2000 0.0150 30 2000.056251 224.994726 1.000028 0.007500 2000.056659 224.998672 1.000028 0.007500
2000 0.0100 20 2000.025000 99.998956 1.000013 0.005000 2000.027858 99.977001 1.000014 0.004999
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Fig. 5 Result graph with one uncertainty point
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Tab.4 Result comparison of computational cases with r/L; as index

A7 SRR
r/ L, r Lo
U D Wl std/u U D wllo std/u
0.0100 5 500 500.012500  12.499689 1.000025 0.007071 500.012922  12.493954 1.000026 0.007069
0.0100 20 2000 2000.050001 199.995412 1.000025 0.007071 2000.050068 199.956489 1.000025 0.007070
0.0150 15 1000 1000.056251 112.494196 1.000056 0.010606 1000.056414 112.548126 1.000056 0.010608
0.0150 30 2000 2000.112503 449.976796 1.000056 0.010606 2000.113983 450.060931 1.000057 0.010607
0.0300 15 500 500.112511 112.476789 1.000225 0.021206 500.111022 112.333163 1.000222 0.021193
0.0300 30 1000 1000.225021 449.907158 1.000225 0.021206 1000.221528 450.010828 1.000222 0.021209
0.1000 5 50 50.125131 12.471252  1.002503 0.070453  50.125735  12.471594 1.002515 0.070453
0.1000 10 100 100.250262  49.885010 1.002503 0.070453 100.246080  49.881169 1.002461 0.070453
0.2000 10 50 50.502129 49.534985 1.010043 0.139363 50.503746  49.572405 1.010075 0.139411
0.2000 20 100 101.004258 198.139941 1.010043 0.139363 101.006135 198.041235 1.010061 0.139325
&5 LLr ARSINEBILERELI
Tab.5 Result comparison of computational cases with r as index
KILTTiE S RE R S
r r/ Lz L2
u D Lo std/u U D ulls std/u
5 0.1000 50 50.125131  12.471252 1.002503 0.070453 50.125735  12.471594 1.002515 0.070453
5 0.0100 500 500.012500 12.499689 1.000025 0.007071 500.012922  12.493954 1.000026 0.007069
10 0.2000 50 50.502129  49.534985 1.010043 0.139363 50.503746  49.572405 1.010075 0.139411
10 0.1000 100 100.250262  49.885010 1.002503 0.070453 100.246080  49.881169 1.002461 0.070453
15 0.0300 500 500.112511 112.476789 1.000225 0.021206 500.111022 112.333163 1.000222 0.021193
15 0.0150 1000 1000.056251 112.494196 1.000056 0.010606 1000.056414 112.548126 1.000056 0.010608
20 0.2000 100 101.006747 198.155166 1.010067 0.139365 101.006135 198.041235 1.010061 0.139325
20 0.0100 2000 2000.050001 199.995412 1.000025 0.007071 2000.050068 199.956489 1.000025 0.007070
30 0.0300 1000 1000.225021 449.907158 1.000225 0.021206 1000.221528 450.010828 1.000222 0.021209
30 0.0150 2000 2000.112503 449.976796 1.000056 0.010606 2000.113983 450.060931 1.000057 0.010607
*6 LLL, ARSIMEHIERLER

Tab.6 Result comparison of computational cases with L, as index



AT EX iR v
L, r/ L, r
U D | std/u U D wlly std/u
50 0.2000 10 50.502129 49534985 1.010043 0.139363  50.503746 49572405 1.010075 0.139411
50 0.1000 5 50.125131 12.471252 1.002503 0.070453 50.125735 12.471594 1.002515 0.070453
100 0.2000 20 101.004258 198.139941 1.010043 0.139363 101.006135 198.041235 1.010061 0.139325
100 0.1000 10 100.250262  49.885010 1.002503 0.070453 100.246080  49.881169 1.002461 0.070453
500 0.0300 15 500.112511 112.476789 1.000225 0.021206 500.111022 112.333163 1.000222 0.021193
500 0.0100 5 500.012500 12.499689 1.000025 0.007071 500.012922  12.493954 1.000026 0.007069
1000 0.0300 30 1000.225021 449.907158 1.000225 0.021206 1000.221528 450.010828 1.000222 0.021209
1000 0.0150 15 1000.056251 112.494196 1.000056 0.010606 1000.056414 112.548126 1.000056 0.010608
2000 0.0150 30 2000.112503 449.976796 1.000056 0.010606 2000.113983 450.060931 1.000057 0.010607
2000 0.0100 20 2000.050001 199.995412 1.000025 0.007071 2000.050068 199.956489 1.000025 0.007070
(a-1) (@-2) (b-1) (b-2)
RITTE (a) SRERINSES (b)
(c-1) (c-2) (d-1) (d-2)
ARIT7E (C) SRERINSES (d)
(e-1) (e-2) (f-1) (f-2)
ATTE (e) SRF RIS (F)

K6 PIASANHIE s R 5451 25 R P

Fig. 6 Result graph with two uncertainty points
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Abstract: Objectives: Distances are functions of spatial positions. Precisely revealing
the functional relationship which quantitatively embodies the transmission of
uncertainty from spatial positions to their distance, a key scientific problem in need of



being solved urgently in Geoinformatics, has important theoretical and practical
significance. Methods: Aiming at the limitation of presently available solution of the
above mentioned problem, under the premise of that the real position corresponding
with the observed position of an uncertain point obeys the complete spatial random
distribution within the error circle, this article derived the probability distribution
function of distance uncertainty and the corresponding density function between a
certain point and an uncertain point and between two uncertain points respectively in
two-dimensional space. The latter has been employed to explore the transmission law
of point uncertainty to distance uncertainty, opening up a new way for studying and
solving the problem of distance uncertainty. Results: The results show that for all
cases: (1) When the radius of the error circle (corresponding to the point position
accuracy) and the observation distance between points change simultaneously, their
ratio has a significant positive correlation with distance uncertainty. (2) When the
former remains constant, the distance uncertainty has a significant negative
correlation with the latter. (3) When the latter remains constant, the distance
uncertainty has a significant positive correlation with the former. Conclusions: As far
as distance uncertainty of cases containing an uncertain point and the one of those
between two uncertain points are concerned, the latter is obviously greater than the
former when the radius of the error circle and the observation distance between points
are consistent for both of them. Otherwise they are not comparable.
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