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An Application of earth-volume Calculation Using Digital Photogrammetry
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SYNOPSIS : There are lots of ways to measure earth-volume, but recently Total Station and GPS
are more frequently used. According to the advance of science, acquisition and processing of image
by camera are also going to make great progress. So that, in this study, we search the efficiency
for earth-volume calculation using digital photogrammetry.
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dolA FHH (Conjugate Point)S 3 #Edte Aolw, J4AT
(Image Matching)ol2tE A #Ao ol AAgez 1 EAE 3|23
B AEstn ok B3 FAAISF 7led e fEo AAAL
AAA FRHE e THS FA AFFHHA 7t oy, Td8Lh
AR onEe 7|3tE ol&dtm Ut ¥ 2& CdFHEFH 7
(Epipolar Geometry)E °]F 3 & Z4Zte] FdF4e ¢, C" < ¢
A%e Jetz glod, diEAe 2/49 B3 dA- Pl
ofs] FejEe =3 oHEHA e 9 " v AT EHUY FFAEY
RAHoZHN FAHLE dFHEZe el FrEA] ojof d ol d o a9 2 G HZe 75
HZHAE FAFE Zo] T2

15947489 EA(Orientation)ol& &2 e AIXNEF tidEd #AE ZF AR st ¢
Xe, Ye, ZO% 3 A8 A (w, ¢, «)o tiF Addoln, BAA g ddE ZRE Addes RAozA YiE
BEATY JREHoT FRE 4 gt}
WREEAL stvgte W™ EAL Jelle Aoz FH9 AAX, Yo FHAYUCKE 2AH
RAola, R EAL Fivet A"y dAE FAlY BAE Yehlle Aoz JidE RFY
Aoz AQaEA X, Y, Zod #APSE 294 X X, Y, Zo o3 xdHY, Adi g FA=
= /‘P‘]-‘Hf.é«] 3 A w, ¢, « & Lolok 3t F-dIAE FAE FATF UM JEHoZ R
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C}%%‘”@E}Cﬂ]k}‘: ¥A4E 93 ¥ AYusYH(Space Intersectmn)# T3 93] Y (Space
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HHE #&5& 53 Aoz #ESHE o831, #Zo] Al F9 oA ZAEHA F2 ¥
< H7tste FAHolth BHAYY FHAE 98 A7 dAT o F Bo] AHSEHE AEE UEEA
2/A%gE, A dAAe 22 2AYEE E F A A (Kriging) S FF A AHEs7 A8 H A
of g oz MEHAY. AYA B 7ExE FE Alole] #Alo] Fitel AA ®lstE Hlo|th
o] AL Aol g Aol BHEAIE A Aol A wet ofFA ®WEse HE RAFE H"PEE
EddEd F das 948 B (Inverse Distance to a Power : LDP)2 2 EZ#(doppler)d H3& &
vtgro g &, ol AU e AN o SAAZYRY JhE o] 2AHEY gl HE JFTE
Aok AFBHQA Mgeldt. o2 E3E 424 (Triangulated Irregular Network : TIN) & 43 23
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E3F #39< flsto] 20039 39730 WA BA gl BAE AdEste] o 9X5m Hie XA
Ade ol 83t EFE AMHs A

g7 AR a7 37 Zon, A AMEE AHE 33Y HAEBE A 05”7 5 Total Station#  #HGol
A28 7hieke Rollei d7 metric®g AHgstel #9gstdon, siete] 253 A9 19 4 2 ¥ 19 2o
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¥ 1 7ty A

Classification Rollei d7 metric®
L Recording mode CCD record
4 shutter 1/8,000 sec
Focal Length 7mm
Dimensions 151 X 102 X 106mm
Weight 650g(without batteries)
Pixel in X 2,052
Pixel in Y 1,920
N 1% 4 BE 7 Sensor in X 8.932
=4 3. 8% 44 4 bt Sensor in Y 6.720
SAUHLE 3 - § 7|EHE DA Total Stationd o] &3ste] T Azt 7AgE #2sto] o] Ag
€ 71Hde 2 AR 289 F - +F 71EH) 47 Total Stationd AA 3ty 71FEH7 R$Hzt
th, 4 Total Stationo.Z2 EFE ZAHsIHNow, 72 AR A

— lj]-
¥ 98 B9 32 492 A5 wasgch

CCD CameraZ 5% 3xt9 AE#S =313 das 298 59 2 63 Zo] Jerten, Surfer
program 80& ©]%3l9] Kriging, DIP, TINg 371x¢} Bzrioz A Axes ¥ 29 oy 1
479 129 83 & FHE VUYL S ¢ + A4t

¥ 5 X333 oY 6. =343
(S-E View) (Top View)

2 3

I 8 &HZE
(Top View)

g 7. 5345
(S-E View)
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¥ 2. 2 A%

Surveying Method Interpolation Method Volumes(m®) Remark
Kriging 22731
CCD Camara Inverse Distance to a Power 28.846
Triangulated Irregular Network 23.270
Kriging 22.208
Total Station Inverse Distance to a Power 27.325
Triangulated Irregular Network 22.180

CCD CameraZA E33F& #Ystd 5 33U #E S Total Statione 2 =3 321 AR
3 Hlwd A} CCD CameraE 71F22 & A$ Kriging RTHAMNE 23%, [DP BEgdAs
527%, TIN EIPHAAME 468%9 #olz Ho o 41%9 #o]E B Yt CCD Camerad 23 ztol
Bl Total Station®] ZA o] da HAA e s ¢ F Uded, ¥ 28 1¢ez Uguad 29 9
o}z

&JUS BAYR HID
Volume : m3
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CCD CameraZAX EF %S #93sle] 5% 344U #EgE Total Station2 8 =33 3a4Y HE g
S vlus A FF 41%9 ol BYL, 27EY EFFE AAF QoM dgAo] =R Yok
I #Addd. E£3 CCD Camera®l ZAgkol vls} Total Station®] A zko] thax HA Uetde & 4
RRen, o] zoje 2 QAEAA AFHEHY 71 thEd E 9Uo) Udn AdEY, FF 0| S
F& JholEtd vde shvatE A dFs 9Yd AEEE 3A 23R G ETH A AAA
AgAdel g g
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