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Photo 1 the origin of the longitude and latitude in Japan.

Table 1 the result that a camera measured the origin. (m)

DMC-TZ10* EX-H20G
error average 1.0 4.2
latitude  |standard deviation 5.3 6.3
maximum error 9.5 21.2
error average 0.3 17.5
longitude |Standard deviation 13.5 11.8
maximum error 34.6 39.3
RMS 15.9 30.3

*CHR13)
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P =" ., Position of measured longitude and latitude
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,’)191 @The longitude and latitude
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Fig.1 the result that the latitude and longitude measured by GPS camera is
reflected in the digital map.
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Fig.2 the position and direction that an investigator measures.
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Fig.3 the extent of an error of the results that GPS camera measured.

line: n

distance: ¢

line: m

Fig.4 the calculation position of the building.

line: m

Fig.5 the calculation method of the predictive positions.
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Table 2 the parameter that an investigator must coordinate in algorithm.

No 2 3 4 5 6
error of the latitudem 0 10 10 10 20
error of the longitudem 0 10 10 20 20

o ThIT)ZLHEADOHE (No.1, No.20 L)

o JIRZAZE 1 2 FTE 2 2 FF (No.3, No.4DH#K)

o #HE WP OAkEX (No.4~No.6D i)

o REEEEE CrER13) EHHE RIRE) (min, freD D)

Table 3 OFERN 6, EHTHR LR Z0E EHAVWNIE, TXT
DEGEMIZ TN TR 2EY Z it I 5, RET L2703 ) X L%
T5HZEIZED (No.2l), #FH LWk ABN S, No.2~No.4% Hiik
L, EHE 1 2FTOWEIGE (No.3) XV H|RET 220 OWINL (No.2,
No.4) &N H 5, No.2&No.4~No.6% Hi#EdNIE, Nodn 4 XTIE
LWESEY 2 it LT 5,

[HEP AT 2| [HREET =NV T« —5H] TR 1MEmHL T
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Fig.7 IR 9 XD IZHHE E

G EEHOEKICHET HIE>BEORX X
Zli g HLEN DD, Fig.7 1350 (A~E) HE&EMOH.OARLE, Gl
DRI A% (Figs) OAE X 3EEHZ/RT, WH LS, i
A~ED 7 CiEHEZ R4, COAELWEE &I 5 &, (&) #ilil-
FIXTROLE 9 T XN TOIELWEEY Z Ml 5, #RODIZ, (&
%) HADBEAEDAKE X Z10mE LT, EEWOIEA10m LT T Sk
THEEB I/,

(2) HHEILHEIX#E319%5

WA WO BREMEZ N R IZEREE Z ko, BEWOAEY

Fig.8, filitfs R % Table 4 1279, LB FEOEWIHMZZ X THIE L
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b DTHY, REANEIL Table 3 EF U TH D, MM L IE5mZ A=,

Table 4 225 [V 27 V&M DAHIIFEAEEL < HiHTE Tz,
(527 VBN OBEHICHET 51E1E22.8mTH Y, ZDIFMI10mAE T
HD, Wik (M) ZHRT DD, KR (D) (2) Of:E» S B
DliE & B O AMEORIR % Fig.9 12779, Fig.9 7> 520mLL F DIg Tl
A LT D b B,

Fig.6 the measurement targets.
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Fig.7 the relationship between the size of the error and the building which is
the nearest from the estimate position.
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Fig.8 the measurement targets.
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Fig.9 the relationship between the width of the building and the frequency of
the buildings which was identified by (1)(2)No.4.
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BEE - AR E RS GRERS  22330070) O— B Z %
J7=bDTh 5,



50

1)

2)

3)

4)

5)

6)

7)

8)
9)

10)

11

12)

13)

14)

BE XMW
B o FIEMESHR), Rz o= 2, 307 H%, 43/71
(2011)
GPSHH T ¥ ¥ I A Z DHREME, 7Y H A F, No.b, 121/131 (2011)
MM, (LA, MEM, fE, 0N, R, RS NE  RERECHA LT
— & Bl & B5 KEEHEANOREZE G 2T LA D, B HR 2T L
ZalHam %, Vol.15, 135/138 (2006)
W, R, B, R, AR B OB NG & B ] I AL
BUZ X 2 b E BB ORFFERASE (6) , HEEIR S X T A Fagulan Sk,
Vol.17, 173/176 (2008)
INT TR, FEAXEKICETA/NTATOIY# A, ken-mane.
kensetsu-plaza.com/bookpdf/29/fa_03.pdf (20134 3 H20H B 1)
R AEETEIAIC I 1T B MR R OIE IZ X 2 #RET Ol fiE O #r 7= 7 J2 B
IZOWT, JRBURSHREF A E 2R S, Vol.78, No.3, 249/280 (2011)
#* : The GPSed Datasets and the Possibility of Exploring the Micro-based
Concept of Regional Potentiality, JEBUASERETE FAMF AR 5K, Vol. 79,
No.1, 125/140 (2011)
b T2 YRy HARRAEAR © GPSO L < & LIEAHEA, CQILMAL (2009)
%, WE, o, B GPSTURLOEEE S e 5 8 L - B)Ei{E & GPS
DOHDH A TALE « EBHEE, BT EHRBEFE 2RISR S, Vol.110,
No.188, 229/236 (2010)
M. YONEKAWA, T.TANAKA: Implementation of an Efficient High-
Accuracy Model for Personal GPS Receivers, SICE Journal of Control,
Measurement, and System Integration, Vol.3, No.3, 206/212 (2010)
PPAE, R, K GPST W 3R NICE T AHIML T IVT ) X 4, 8
25l vy v 77 —F 4 GHUAZHI#Y2), Vol.25, 263/267 (2008)
M, FATR i C o BRI OREEREICBE T 5%, IRHEY 2,
SPRL224F 2 ER 2 (2010)
WA, R, AT DR TR ORG 2 72 h DGPSHEREN & ) # T 1Z
LD MALIZBEI 25T, 1 MAFL S £Fit2011, BB K5, N-032,
481/488 (2011)
E LHIGEWebY A &, WIS, (R T 07 F AT =8, WA, &
A
http://vldb.gsi.go.jp/sokuchi/surveycalc/algorithm/
(20134F-3 A 20 H BLfE)



GPS 1 A ZIZ X B EFHIX _E O &Y IZ B 5 1% 51
Table 3 the results that the proposed algorithm select a building.
building name No.1 selected building |No.2 No.3 _NO'4 ,NO'5 _N0'6
fre | min | fre | min | fre | min | fre
ERE 2% V% Ol 4|07 |01 6 5
ST N L VA ER 2 3 | @ | 3
I N A Y | #E4A35 S KRG T .
FESCHE AR BV 5
AR BV O 8 O 3 O 8 O 5
HSCREAKE BV (#3435 [ EHH >N A Y 1 4 1 2
eV 2
HSCHEE B O O] 6 5 1O | 4
e | EESIA| M P —ETEH 6 3 | @ | 3 3
BHB=ENM ), " St e 3 2
S P ) 3
Ab=E7EFH | O] 2 | O] 6 | O|6 |06
e | KN R E 3T Ty 3 3 3
SO R )R 7
e S SSIA| R EREES | O | 4 | O] 8 | O 8 | O 6
SOREREER ), {F—E7&H 5 1 1 3
HARTILVT VX
e e =9 O Ol 9 O] 9|07
BRI )T V| SIA [
23535 e e ,1;1‘@5@% 1 !
—IFERNT X 1
4 F—=ET7HH 5
FF AT Z 3 2
A A<SET AT
3 2 2 1
. +5 42 | TRIETB o 2 | @ |1 1
HRANTZ ey —EEEC e 2 3 3
ZDIED 1 %1
T4 XEH 3 [ )
BHa— b 6
NTREFE O O] 8 |O] 8 7
ATREER  [FPT— | EEC 1 1 | @] 2
BB 9
FEEFSIAE VY O] 2 6 4 3
[ 3 @ 2 | @] 2 1
SHEESIA L L | #564355 Tﬁﬁ%ﬂ?y:/ . 1 2 3
FrITA—=Z b 4 1 [ ]
NTREETE
%E%*jﬂ” 7 1 4 3 3
BT —/NPESCHAH: Dcpk ey DNEEEERERE 1
ST BV Ar v 4 2 3 | @ | 4
fefe v 1

min:miniumn, fre:frequency
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Table 4 the results that the proposed algorithm select a building.

building name No.1 selected building | No.2 No.3 ANO'4 ,N0'5 AN0'6
fre | min | fre | min | fre | min | fre
319 B 7 )V Ol 910191016 |07
o7 L s BT —— 3 2
319 2 ﬂ/?/bg%}'l‘l O]l 5101810161016
—IEE 4 1 3 3
APEX 2 5 1 2 2
sy DTG ® | 1 @ 5 310713
APEX -9 AT 2 3 @ 1 3
N . ZDEH 1 1
HH N
APEX G APEX B Ol 1 104 3 2
s o NP 5 4 | @ | 3 3
HE3195 £ Ty 3 1
ZDIEH 1 2 | @ | 4
PR RE 3 1 2 1O | 2
APEX B |1 @] 5 3 2
#3195 AR NS 1 2 2
r—¥E 2 1 1
ZDIEM 3 2 | @] 1 2
IR e 1 2 2 1
APEX 8 |4 0@ | 3| @2 | @] 1
. g /DTG 1 1 2 2
#IE3195 3 1 1 5 5
T 2 2 1 1
ZDIEH, 2
r—*R 4 2 3 1
BN R ® |1 3 | @] 2 2
r—*E APEXEM 2 1 2
A B 3
_ ZDIED 1 | @ 2 3 | @ | 4
T—*B % O3 3 [0 2 2
SN 2 [ ) 2 1 1
r—%E APEX B 1 1
A BN 1 1 1 1
Z DM 3 3 4 | @ | 4
B2 3 3 10O 1] 3 1
. - r—XE [ ] 4 | @ 4 1 2
AHSITR pp 1 K
=z N
. ZDIEh 1 2 4 4
A B 4 W Ol 2 310 2 2
s 7 —%R 2 | @ 2 1 1
NS BN
AV BN 1
Z O3 5 4 5 6
7=OHBM 5 1O 3 3 1
T, A [ ) 4 2 2
R N YT 1 1 1
) ZDEH 2 | @] 3 @] 5
KDHBM 7=>HBM 3 31013 1
IREREE EPZ ® | 4 4 2 2
([ 51) Y/ el 1 | @] 2
ZDEH 2 | @] 2 3 4

min:miniumn, fre:frequency
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Measurement position and algorithm for the Structure
on a digital map by using GPS camera

Noriaki SAKAMOTO

{Abstract)

This paper proposes a method to pinpoint the building by using a camera
having GPS, and an algorithm to select the building on the digital map. For
example, we think that an investigator measures the longitude and latitude
of a building by using this method on the field, and uses the algorithm to
check the building on the digital map in the office. In this process, it
resolves two problems. One is errors of the longitude and latitude with
GPS camera, and one is the different of the position that an investigator
measures and the position of the longitude and latitude of the building on

the digital map.

Key Words. GPS, GPS camera, digital map



