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Fig.1 Flowchart of Mathematical Transformation Based on Transition Projecting Plane
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Tab.1 Surveying Dots Coordinates of a Residential Area
=) 8 S AR A 1 AA B
e Jr P8 T A iy P AR B
X/m Y/m B L
a 233.533 266.207 30°19726.148 12N 120°06'59.980 11"E
b 169.567 320.730 30°19'24.071 42N 120°07°02.021 83"E
c 147.452 0.000 30°19'23.349 93"N 120°06"50.016 14"E
d 0.000 125.443 30°19'18.562 87'N 120°06"54.713 65"E
e 92.869 146.129 30°19721.578 94N 120°0655.486 86"E
f 77.718 99.531 30°19721.086 43"N 120°06'53.742 75"E
g 0.438 78.361 30°19718.576 60"N 120°06'52.951 24"E
h 38.762 172.541 30°19719.822 13N 120°06'56.476 19"E
i 75.698 224.644 30°19721.022 13"N 120°06'58.426 12"E
j 117.495 259.790 30°19722.379 81"N 120°06"59.741 25"E
k 107.976 198.073 30°19/22.070 06"N 120°06"57.431 10"E
l 27.616 38.249 30°19719.458 76N 120°06'51.449 40"E
m 163.830 51.185 30°19723.882 34"N 120°06'51.931 96"E
n 187.268 129.321 30°19'24.644 30"N 120°06"54.856 55"E
0 65.315 65.536 30°19720.683 30"N 120°06"52.470 37"E
p 87.404 78.522 30°19721.400 76"N 120°06'52.956 20"E
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Fig.2 Surveying Dots Distribution

of a Residential Area
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Tab.2 Error of Polynomials Transformation

Hot e T TR Z W
JUANS IR " " " "
AB/( AL/ AS/mm AB/(" AL/ AS/mm
a 0.000 03" 0.000 06” 1.848 69 0.000 00” 0.000 17” 4,532 48
b 0.000 01” 0.000 01” 0.408 03 0.000 01” 0.000 08" 2.155 19
e 0.000 01” 0.000 03" 0.857 42 0.000 00” 0.000 02" 0.533 24
d 0.000 00” 0.000 02" 0.533 24 0.000 01” 0.000 01”7 0.408 03
e 0.000 00” 0.000 01” 0.266 62 0.000 00” 0.000 00” 0.000 00
f 0.000 01" 0.000 01" 0.408 03 0.000 00" 0.000 00" 0.000 00

B R 2% 1.89 mm, I &R % 1.00 mm; &
2 M RIE B R 2 4.16 mm, P I B iR 2£1.66
mm,

XFR T[] f o %8 1. BCSE I A e 1Y
KR g g, XPR T 3R] A oA R 2,
WS i g P& BEAE b e R 2, T
P T 43 9 2R A7 0 Sk 28 e, 7 A ] 40 AT 7 36
ARG A a1 20 45 B 4 X 1R 2 R B iR 25 LR 4. H

i

N

LR 1 B AR REE IR 22 0.27 mm, P34 HE B R
7 0.04 mm; T E 2 W KEERZE 1.11 mm,F
Y B 1R2% 0.64 mm,

3) FH AL AE 4

Iy g on (7% DM g L (JF % 4) Rk
[F) A L2 AT AR DL A H L A A A 9 28 26 B 48 X 1%
ZEMBERERZEW R 5, H, Jr & 3 MWk KIEE
W2 30 567.11 mm, FIJHE B iR % 12 473.17
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mm; 775 4 W ORIE 1R 25 43 827.73 mm., -4
PEE 25 21 264.06 mm,

X T e[ 5340 A 7 %8 3 ARSI AR e 1Y
SRR g g, X T AL R A,
PEECSLI A ¢ WA EEAE b2k, BT o

ST 53 ) 2R AT A AL S 46, P R A ] 40 A 7 36
MR A i B xR 2 B iR 22 R 6., H
LR 3 B ERKIEE R 22 0.41 mm, P FEE R
2% 0.12 mm; R 4 MR KEEIRZE 1.22 mm,F
PIME iR 22 0.64 mm,
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Tab.3 Error of Direct Affine Transformation

EE Ve

IEJa) oA T % 2

G Y
*‘\LE“‘ ” ” " "
AB/( AL/ AS/mm AB/( AL /(" AS/mm
a 0.000 01” 0.000 07" 1.891 70 0.000 08” 0.000 10” 3.635 15
b 0.000 02" 0.000 05” 1.469 27 0.000 11” 0.000 09” 4,159 54
¢ 0.000 04” 0.000 02" 1.345 66 0.000 02" 0.000 02" 0.816 06
d 0.000 01” 0.000 02" 0.616 24 0.000 01” 0.000 01” 0.408 03
0.000 01” 0.000 01” 0.408 03 0.000 02" 0.000 00” 0.617 75
f 0.000 00" 0.000 01" 0.266 62 0.000 01" 0.000 00" 0.308 88

x4 ETHERR

EHATHHERBIRE

Tab.4 Error of Affine Transformation Based on Transition Projecting Plane

Ffe] S T %6 1

S fs) 50 A Jr 5 2

SEEYES 0 ” 0 0
AB/( AL /(" AS/mm AB/ (" AL/ AS /mm
a 0.000 00” 0.000 00” 0.000 00 0.000 01” 0.000 04” 1.110 29
b 0.000 00” 0.000 00” 0.000 00 0.000 01” 0.000 04” 1.110 30
¢ 0.000 00” 0.000 00” 0.000 00 0.000 01” 0.000 01” 0.408 03
d 0.000 00” 0.000 00” 0.000 00 0.000 00” 0.000 01” 0.266 62
e 0.000 00” 0.000 01” 0.266 62 0.000 00” 0.000 02" 0.533 24
f 0.000 00" 0.000 00" 0.000 00 0.000 01" 0.000 01" 0.408 03
x5 HE#HTHUTHMIZE
Tab.5 Error of Direct Similarity Transformation
Ko RS HTE 3 AT E 4
e AB/(M) AL/ AS/mm AB/ ("M AL/ AS/mm
a 0.248 68” 0.921 97" 25 753.375 20 1.225 04” 0.829 51”7 43 827.730 84
b 0.294 18" 1.094 65" 30 567.107 40 1.133 21” 0.767 29" 40 541.901 01
¢ 0.109 98” 0.413 15" 11 527.248 66 0.319 26" 0.216 14” 11 421.510 73
d 0.005 48" 0.016 18" 463.412 84 0.106 95" 0.072 40" 3 826.070 49
e 0.051 94” 0.193 96” 5 414.491 58 0.470 28" 0.318 41”7 16 824.655 35
f 0.010 86" 0.039 82" 1113.412 30 0.311 45" 0.210 88" 11 142.495 10

Fo6 ETHERMSEHITHMUZHRNIRE

Tab.6 Error of Similarity Transformation Based on Transition Projecting Plane

ENE VIR EE

GV EY!

e
g

G AL A

AB/ (" AL/ AS/mm AB/(" AL/ AS/mm
a 0.000 01” 0.000 00” 0.308 88 0.000 03" 0.000 03" 1.224 09
b 0.000 01” 0.000 01” 0.408 03 0.000 02" 0.000 03" 1.010 63
¢ 0.000 00” 0.000 00” 0.000 00 0.000 01” 0.000 01” 0.408 03
d 0.000 00” 0.000 00” 0.000 00 0.000 00” 0.000 01” 0.266 62
e 0.000 00” 0.000 00” 0.000 00 0.000 01” 0.000 02" 0.616 24
f 0.000 00" 0.000 00" 0.000 00 0.000 01" 0.000 00" 0.308 88
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A Method for Indoor Map Unified Mathematical Transformation
Based on Transition Projecting Plane
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Abstract: Unified mathematics basic of indoor and outdoor map is an important foundation for spatial

data share and use between indoor and outdoor, and an important guarantee of the indoor and outdoor

integrated LLBS, which plays an important role in safety management and emergency response in com-

(F3% 591 ®)



543 B 4 W] X A S A 5 AR A O A IR A 591

approximation of existing models is estimated by using numerical calculations. And a practical air-
borne gravimetry data set is used as a case study to test the efficiency of the proposed model. These
works provide a reliable theoretical support to improve the existing models of data processing,uniform
operation standards and for the next revision of existing rules for operations of airborne gravimetry.
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plex indoor and underground space. Indoor map usually uses user-defined local plane coordinate sys-
tem, which results in contradictions in terms of mathematics basic between indoor and outdoor map,
and also among different building’s indoor maps. Taking geographical coordinate system as the unified
mathematics basic adopted by indoor map spatial data, this paper studied the method for transforming
indoor map from local plane coordinate system into geographical coordinate system. Through analysis
the applicability of traditional map mathematical transformation methods, this paper proposed a
method for indoor map unified mathematical transformation based on transition projecting plane.
Choosing a residential area’s survey data to perform a transformation experiment, the results show
that the method proposed in this paper can improve the accuracy of indoor map mathematical transfor-
mation efficiently in contrast to traditional methods.
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