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SUMMARY

This paper details GPS surveys undertaken in [Eakek Ski Resort for a research project.
Static, rapid-static and RTK GPS surveys were uallen to establish a framework of
accurate positional points with in the study ar€ampaigns involved control surveys,
coordination of photo control and elevation prcjlatilising the different GPS positioning
techniques listed. The logistical problems of camating survey marks in areas of sparse
survey control, deploying photo control targetsros@ow for image acquisition are discussed.
The imagery acquired, in both wintenpwcover) and springip-snowcover), was later used
to create surface models. The required positioocaliracies resulting from the GPS surveys,
for the photogrammetric validation purposes, we2® shm for both Easting and Northing
(MGA94, Zone 55), and <50 mm for elevation (AHDhelrequired post-processing and the
results of rigorous network adjustment are alsaitket. GPS static data was network adjusted
from simultaneous state-wide GPSnet data using MiGA8ordinates derived from the
ARGN. Network adjustments were required to obthahest possible coordinates for control
marks and photo control targets. Ausgeiod98 was tisenodel AHD elevations since no
AHD benchmark was available. Network adjusted aintmarks agreed well with
independent checks obtained from the online AUSREFS data processing service. All
network adjustment residuals satisfied the requaemliracies.
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1. INTRODUCTION

Static, rapid static and Real Time Kinematic (RT&PS survey styles contributed to the
framework of accurate positional points in the foahprofiles (or transects), and photo
control targets for digital aerial image capturdKRGPS was chosen as an efficient method
to collect many points in a short period of tim&isTwas essential during tlseowcovered
digital aerial imagery capture.

GPS surveys are often required to coordinate pbotdrol from aerial photography capture.

In order to obtain reliable coordinates for photmtcol targets (PCTs), a small local network
of control marks was established in the study grea to image capture. These control marks
were used as fixed stations for subsequent rapitt Sturveys undertaken to coordinate PCTs.
Static data collected for control marks were used nhetwork adjustment with a larger GPS
network and adjustments were undertaken in ordebtain high quality coordinates

Surveys were undertaken in both snow and no snawittons. These conditions, as well as
the terrain and remoteness of the study area peduwdany challenges. A total of four GPS
survey campaigns were completed. The required ippalt accuracies for the
photogrammetric validation points were <20 mm foothb Easting and Northing
(GDA94/MGA94, Zone 55), and <50 mm for elevationH®). The results from the GPS
surveys satisfied these requirements.

2. METHODOLOGY

A series of GPS surveys were undertaken for ddtaction. Geodetic surveys were required
to establish a small local network of control psim Falls Creek. The permanent control
marks were used in rapid-static surveys and RTK GB&Seys as fixed points and base
stations, respectively. Two rapid-static surveysemender taken to coordinate two different
sets of PCTs. All GPS data collected for newly ldgthed control marks and for photo

control targets (i.e. static GPS data), were postgssed and network adjusted. Post-
processing and network adjustments are requiredtheve suitable quality coordinates, and
were undertaken after eaClampaign

Post-processing incorporated the use of two Coatisly Operating Reference System
(CORS) services, 1) Land Victoria’'s GPSnet and 2p$gience Australia’s Online GPS
Processing System (AUSPOS). Furthermore, statia @@t control points were network
adjusted using data from relevant GPSnet statiGtastd Government of Victoria, 2007b).

TS 8C - New GNSS Applications and Developments 2/15
Chee Yin LEE, David SILCOCK, Lucas HOLDEN and Susmh CHOY, Australia
GPS Surveys within Falls Creek: Implementation Bnatcessing for Aerial Photography

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



GPS data collected for control points were alsonstibd to AUSPOS as an independent
check on the processed results (Australian Govemtyr2e07).

2.1 GPS survey styles used

The GPS surveys involved establishing a framewofk accurate positional points
(GDA94/MGA94 Easting and Northing, and AHD Elevafidor validating digital elevation
models derived from aerial photography. Three GRfServation methods were used
throughout the project:

1) Static GPS involved the GPS receiver/antennagbstationary for the
duration of the observation. Observation times v®veen two and eight hours. Generally,
static observations can offer high redundancy, lsigtier accuracy than other GPS survey
styles. This is a result of the extended time frash@bservations, which are necessary to
resolve ambiguities and average results. Many GR@&¥gs involving control and geodetic
work use this survey style (Van Sickle, 2001).

2) Rapid-static GPS used at least three GPS mrsgitwwo on fixed points and
one ‘roving’ on unknown points. Observation timesrav at least 15 minutes per session.
Although, rapid static can be achieved by havinty @me fixed station, two fixed stations
allow for redundancy and two baselines per unknpaimt. Generally, receivers should not
be more than 15 km apart (Johnson, 2004).

3) RTK GPS used at least two receivers, with RTKS&apability. One receiver
occupied a known point, known as the base stafind,broadcasted corrections. Additional
roving receivers were connected to the base statianradio link, while observing on
unknown points. Points collected are relative tsebatation coordinates; therefore it is
imperative that the coordinates are of sufficienéldy. Distance between base station and
rovers should be limited to 5 km (Johnson, 2004).

2.2 Study Area

The study area was located within Falls Creek Sdad®t in Victoria. The location is shown in
Figure 1, together with the locations of the GPSs@tions. The study area was
approximately 900 m by 1300 m (elevation range apprately 1595 m to 1765 m AHD)
and was further allotted into ten survey sites,edasn aspect, vegetation type, and snow
characteristics during the snow season.
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Figure 1: Falls Creek in Victoria, and GPSnet étmi adapted from State Government of
Victoria (2007b).

Prior to the GPS surveys, an investigation usingv&du Mark Enquiry Service (SMES),
maintained by Land Victoria (State Government ottwiia, 2007a), was undertaken to
identify existing permanent marks which could bedusn this project. Unfortunately no
existing survey marks were suitable, since theyewdthin the resort village and also lacked
the desired accuracy. Buildings surrounding thezesumarks would subsequently have an
adverse affect on the GPS surveys, due to mulli;psatellite visibility and radio link
interference. Therefore two survey marks were eckatutside the resort village, high in
elevation and clear from obstructions (includiregs).

2.3 Equipment

A combination of Zephyr and Zephyr Geodetic antenwith Trimble 5700 receivers and
Trimble R8/SPSS880 receivers were used througtheutampaigns. All receivers were dual-
frequency, therefore the data received from stasllivere the same and the potential accuracy
did not improve or diminish between models.

Each photo control target (PCT) was made from tlpieees of corflute. Each piece was
approximately 100 cm by 25 cm, and arranged in’afo¥mation. Figure 2a and Figure 2b
show photo control targets for thenow photography capture, and for th®o-snow
photography capture, respectively. The targets weguired to contrast against the
surrounding background terrain so that they coel@dsily identified on the imagery.
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Figure 2: (a) (left) Black target f@nowphotography- Campaign 2August 2007 and
(b) (right) White target fono-snowphotography- Campaign 4November 2007.

2.4 General survey practices and equipment handling

Details of the survey methodology used was basedhenbest survey practices found in
“Standards and Practices for Control Surveys, wvarsi.6” published by the Inter-
governmental Committee on Surveying and MappingM@; 2004). Field checks were
adopted and performed in all campaigns. Such chexiaded multiple measurements of
antenna heights at each station, and ensured teeranwas over the mark before leaving the
station (for RTK surveys) and upon returning (befaatrieval). During RTK surveys, the first
and last observed points were over known pointshasks for accuracy.

2.5 Survey Campaigns and Field Work

Campaign ltook place in May 2006 and involved a reconnaissand the establishment of
two survey marks (which were bolts in rock). The tlwcations were chosen based on RTK
radio connectivity between the base station anddker, plus the nature of the terrain. One
mark was located on the top on the south-side @fmilountain CP01_South-Top and the
other on the top of the north-side of the moun{@R02_North-Top Figure 3a shows a GPS
receiver set up over a control point and also titatss the suitability of the locations (i.e. no
surrounding obstructions). The static data recorfiteth this survey was used with data
collected from GPSnet to derive coordinates fronetvork adjustment.

RTK GPS surveys were also undertaken. Approximad&ly RTK GPS points, known as
transect points, were observed throughout ninehef ten survey sites, using the two
established survey marks as base stations. Width survey site, points were sampled in a
linear manner, across the slope. Vegetation inatka ranged from short grasses to shrubs.
Figure 3b illustrates an RTK GPS observation ihgiatubs.
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A 9
muringCampaign 3and (b) (right)
RTK survey in tall shrubs.

Campaign 2was held during August 2006 (winter season), autht static GPS data was
collected for the two control points. Observatiovere simultaneous between control marks
(creating a short baseline) and with GPSnet, torparate local survey marks with larger
GPS network. Data collected from this survey wds® aised in network adjustments to
derive final coordinates foa€P01_South-Toand CP02_North-Top These final coordinates
were used in subsequent RTK and rapid-static sarvey

Transect points collected previously @ampaign lwere relocated using the ‘stake-out’
function of the GPS receivers and measured. Byectitig snow elevations in the same
Easting and Northing locations as in the casemnowsurveys, snow depth could also be
derived; this method is detailed in (Lee et al.020 It was essential for RTK GPS surveys
undertaken insnow Campaignsto observe the snow surface. A board with a holkedr
through the middle was used, so the tip of the mgaa@e would coincide with the snow
surface. Snow elevations were required as thesenddions were used to validate digital
elevation models.

In Campaign Jsnow, August 2007), the first mission of aeriabfmgraphy was flown. Photo
control targets (black coloured — see Figure 2aevdeployed and coordinated using rapid-
static. PCT coordination and aerial photographytuw&poccurred on the same day, within
hours of each otheCP01_South-Toand CP02_North-Topwvere occupied simultaneously,
while a third GPS receiver occupied each of the #GTs. Figure 4 shows the study area,
locations of snow photo control targets and fixaihis (control marks), for the snow and
baselines obtained. The GPS sessions for the PEfesgreater than 15 minutes which meant
that there would be redundant data and increasedraxy. RTK observations, from base
stationCPO01_South-Topvere also taken at each of the PCTs after thelistptic survey, as
an independent check on coordinates. Transectgate also re-observed within a few
hours of the image capture. This was necessaryderdo capture snow surface elevations
and obtain a valid dataset to compare with DEMs$vddrfrom the imagery. Each survey site
observed at 50% of the total GPS points. 183 snovase points were observed throughout
the ten survey sites. This reduced number was @t res time constraints and additional
requirements, namely deployment of photo control.
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Campaign 4in November 2007n@-snovy, was the final field campaign and a differentafet
PCT (white coloured — see Figure 2b) were placedirat the study area, for the second
mission of aerial photography. PCTs were coordohateing rapid-static GPS. In order to
provide independent checks and redundancy, asuft ofsnultiple baselines, each PCT was
observed twice (two 15 minute sessions). Theref@amminimum of 30 minutes of data was
recorded for each target. There were six targetgegad during this Campaign. Figure 4
illustrates the no-snow photo control target lomasi within the study area, fixed points and
GPS baselines.

Survey Features
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Figure 4: Survey features, transects, photo cofdoaltions for snow and no-snow
photography capture, control mark locations andimed GPS baselines.
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3. RESULTS AND DISCUSSION
3.1 Post-processing services

Land Victoria’'s GPSnet and Geoscience AustraliadSROS are CORS services and both
were used in the post-processing of the collectB& @ata. Some GPSnet stations have the
capability to broadcast RTK corrections, howevee thuthe remoteness of the study area the
RTK capability was not available. The three clogeBtSnet stations were used for baseline
processing and network adjustments — Benalla (BENW) Buller (MTBU) and Albury
(ALBU). Even though local coordinates could haverbesed from the GPS data collected, it
was decided that it would be advantageous to éetbject control marks into GPSnet, i.e. a
regional network.

AUSPOS was used as an independent check on thiyqofathe final coordinates derived
from the network adjustments. The AUSPOS serviceepts and processes static duel-
frequency data files of 1 hour or more, but it moeends a minimum of six hours for <10
mm horizontal and <20 mm vertical accuracy (Dawsbral., 2001). The baseline lengths
between AUSPOS and the Falls Creek GPS statiorns wvegy long (up to 235 km), and as a
result there were limitations to the accuracy efplsitions obtained from this service.

3.2 SSI published coordinates

Penna et al. (2005) tested Land Victoria’s GPSmetprocessing three weeks of static data
obtained during April 2003. It was stated thatfihal coordinates were of zero order (or local
uncertainty). Penna et al. (2005) coordinates weesented in GDA94/Cartesian XYZ,
therefore they were converted to MGA94 Zone 55 dimates using ICSM’'s “GDA
Technical Manual v2.2” (ICSM, 2002). The projectsti3A94 coordinates are shown in
Table 1. These were adopted for all post-procesaimynetwork adjustments, because they
were the best available at that time. Only Mt. Bukind Benalla were used for comparison
because Albury was not presented by Penna et@)5)2Table 1 illustrates the differences
( ) between the Penna et al. (2005) coordinates r{taee ‘true’) and GPSnet with the
inclusion of Regulation 13 CertificateR¢g 13 Celt (available afterCampaign 2 and
AUSPOS processed coordinates.

Table 1: Comparison of GPSnet station Easting aortihiig coordinates (GDA94/MGA94,
Zone 55) of Benalla and Mt. Buller, from differesdurces.
Mt. Buller Benalla
Source Easting (m) Northing (m) Easting (m) Norghjm)
Converted ffrom _ 451 193048  58881846.229  411050.621 5 955 262,207
Penna et al. (2005)
Easting (m) Northing (m) Easting (m) Northing (m)
GPSnet with

+0.005 +0.001 +0.016 +0.009
Reg 13 Cert
AUSPOS, -0.001 0.000 +0.004 +0.009
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August 2006
3.3 Post-processing and network adjustment overview

Trimble Geomatics Office™ (TGO™, 2003) was used posst-processing (baseline) and
network adjustments. Network adjustments are akguired to merge smaller networks with
larger ones, or to bring older networks into nemees. Adjustments are also useful to detect
gross errors, and to analyse errors present in G#s®rvations. Random errors will be
distributed using the least squares principle. Atipents are also required when transforming
between datums. In particular, when using GPS, daltacted needs to be transformed from
the GPS native datum (WGS84) into the local prapectiatum.

The steps undertaken to reach final coordinatesCRO1_South-Toand CP02_North-Top
and PCTs are detailed below. Before each netwojkstident was undertaken, satisfactory
baseline processing (GPS post-processing) wasvachié\ fully unconstrained (‘free net’)
adjustment was performed first, to check for angsgrerrors, before undertaking any
constrained adjustments. Figure 5 show outlinessteps when undertaking a network
adjustment.

Figure 5: Network adjustment flow-diagram.
3.4 Survey network adjustments

In order to obtain final coordinates for survey ksaand photo control targets a series of four
network adjustments were performed. Input pararegtéxed coordinates and adjusted

TS 8C - New GNSS Applications and Developments 9/15
Chee Yin LEE, David SILCOCK, Lucas HOLDEN and Susmh CHOY, Australia
GPS Surveys within Falls Creek: Implementation Bnatcessing for Aerial Photography

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



coordinates are shown in Figure 6 fgtwork Adjustment MNA1) andNetwork Adjustment 2
(NA2); and in Figure 7 foNetwork Adjustment 8NA3 and Network Adjustment 4NA4).
Network adjustment residuals are also shown ifighuges; these results were satisfactory for
the requirements of the project. Note: Easting aNdrthing coordinates are in
GDA94/MGA94, Zone 55; h is ellipsoidal height andi$i AHD height modelled using
AusGeoid98, since no AHD benchmark was availabiafievelling survey.

The first network adjustmenNAY) involved only the three GPSnet stations, sinezdlwas

no single source to obtain good quality coordinaResolished coordinates found in Penna et
al. (2005) (which were available) were used, ad waglthe ellipsoid heights stated in the
GPSnetReg 13 CertsMissing coordinates (i.e. the Easting and NortHiorgAlbury GPSnet
station, and AHD elevations) were obtained fromrb&vork adjustment.

Three further network adjustmentdA2[a, b andc]) were then undertaken, using the Penna
et al. (2005) and final coordinates frofAL Network adjustments involved the GPSnet
stations and individual survey control marks. Twdjuatments were performed for
CPO1_South-Top(NA2a & NA2bh and results averaged for final coordinates, ané o
adjustment forCP02_North-Top(NA29. Although two static sessions were observed on
CPO02_North-Topthe first session of two hours, fro@ampaign lwas deemed insufficient
for network adjustments, due to the long basel{approximately 80-120 km). Only the GPS
data collected fron€Campaign 2was used to derive final coordinates €@P02_North-Top
Final coordinates obtained from the procedure gineRigure 6 were adopted in subsequent
adjustments. As an independent check of thesetsetbigl data was processed using AUSPOS
and the comparisons are shown in

Table 2. These differences also satisfied the progguirements.
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Figure 6:Network Adjustmentsdnd?2 (a, b and c), merging of survey control point® int
Land Victoria’s GPSnet using network adjustments.

Table 2: Comparisons | between final coordinates as a resulNéflandNA2 and
AUSPOS processed coordinates.
GDA94/ MGA94, Zone Easting Northing

t m m) h (m) H (m) Duration
Benalla +0.004 +0.009 -0.026 -0.026 11 hrs,
Tt Buller 900-2000.
: -0.001 0.000 +0.003  +0.003 24 August
b 2006, GPS
y +0.026 -0.004 -0.011 -0.011 Day 236
CP01_South-Top -0.003 -0.008  +0.003  +0.003 5 hrs
(Campaign 1)
CIPLL_Siei-Irejg +0.003 0012  -0.026 -0.026  85hrs
(Campaign 2
CP02_North-Top +0.006 -0.016 -0.038 -0.038 7 hrs
(Campaign 2

NA 3 and NA4 (see Figure 7) were performed to coordinate th@<P@eployed during
Campaigns Zand4, as well as to transform RTK observations collediem base stations
with temporary coordinates. RTK GPS points wereeoled relative to the base station
coordinates. Once control points had final coor#isahey then were substituted for the
temporary coordinates and RTK GPS points were fiobam&d to become relative to the new
coordinates. The transformation was necessary Tt points collected durin@ampaigns 1
and?2 in which quality coordinates for the base stati@re not known.
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Figure 7:Network Adjustments @&1d4, photo control points.
Comparisons fosnowPCT coordinates involved comparing the networkistegid coordinates
with the RTK observed coordinates. The largestedsifice in the Easting and Northing was
0.037 m and the largest in the height componentOM22&5 m. Comparisons foo-snowPCT
coordinates involved re-processing the rapid-stdtita, this time using the individual 15
minute sessions. The two sets of resulting cootdmavere then compared, the largest
difference in Easting and Northing was 0.011 m @nadlargest in the height component was
0.007 m.

3.5 Photogrammetry validations and results

Once digital elevation and surface models weretedefrom the aerial imagery, the GPS
transect points were used to validate the derivedats. Comparisons between GPS transect
observations and the derived digital elevation rhadeations were undertaken to assess the
accuracy of the DEMs, but only one DEM was usedthis comparison. Comparisons
between the GPS observations and DEMs, found tigati¢rived elevations from the DEMs
to be consistently higher. The average of the wiffees, from various combinations of
automatic photogrammetric parameters was 0.14 i avistandard deviation 0.08 m and
RMSE of 0.16 m. Figure 8 shows two transects fraffleregnt survey sites.
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Figure 8: (a) (left) Survey site Al, 60 m transaotl approximately 12 m between points and
(b) (right) Survey site A4, 70 m transect and agpnately 10 m between points.

Over vegetated areas it was expected that diffesebetween DEM derived elevations and
GPS elevations to be larger. These large differermm@ncided with sites of considerable
shrub. The DEM, modelled the tops of shrubs rathan that of the ground, i.e. where GPS
points were observed. Seventy GPS points colleotest grassland areasg-snovwy were
compared — the average was 0.14 m, with a starmdadtion of 0.05 m and a RMSE of 0.16
m. Figure 9a shows a transect in vegetated aredsavaverage vegetation height of 0.80 m.
Vegetation heights were also estimated in the fieldng GPS surveys and agreed well with
the discrepancy illustrated. Figure 9b shows astaenover a grassland site, and the DEM
models the terrain well.

Figure 9: (a) (left) Survey site A6, 36 m transaatl approximately 6 m between points and
(b) (right) Survey site Al, 66 m transect and agpnately 6 m between points.

4. CONCLUSIONS

GPS technology makes it possible to establish ¢coatels for new survey marks in a very

remote site. This was the case for this projecnhtfdb marks had to be established to satisfy
the requirements of the GPS surveys and coordimaigto be estimated to satisfy positional
accuracies for a photogrammetric element. Two CGIRS services were used to obtain final
and check coordinates for survey points includihgtp control targets. Post-processing and
network adjustments of GPS data were necessamghieve quality coordinates from a larger

GPS network (GPSnet). General network adjustmertdgaiures were compiled to be used by

TS 8C - New GNSS Applications and Developments 13/15
Chee Yin LEE, David SILCOCK, Lucas HOLDEN and Susmh CHOY, Australia
GPS Surveys within Falls Creek: Implementation Bnatcessing for Aerial Photography

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



others interested in applying this method. Netwadjustments undertaken in this project
used GPSnet stations to derive coordinates foptbject’s control points. These points were
subsequently used to network adjust photo contrmit. Utilising local base stations resulted
in reduced GPS observation times, since the rapittsurvey technique was viable for use
and obtained high accuracy coordinates. Results filee GPS surveys satisfied required
accuracies. All network adjustment residuals wefd snm for Easting and Northing
(GDA94/MGA94, Z55), and <30 mm for elevation (AHD).

Advantages of establishing control marks locahi® $tudy area were shorter baseline lengths
between base stations and roving receivers (for FGRS), and rapid-static surveys. In
addition, there was no reliance on an external G&®ork or base station. Future surveys in
the area may utilise these survey marks and useothrelinates estimated in this project since
they have been network adjusted with GPSnet. Funibi® new points using these survey
marks will be in GDA94/MGA94, Z55.

DEM validation results showed good agreement betweBS observed elevation and DEM
derived elevation, over snow surfaces, and gradsddes. In vegetated areas there are notable
differences but can be justified. DEMs will be useduture work for estimating snow depth
over the study area.

REFERENCES

AUSTRALIAN GOVERNMENT (2007) Geodesy and GPS, AUSPOnline GPS
Processing System. Geoscience Australia. URL:/hitgw.ga.gov.au/geodesy/

DAWSON, J., GOVIND, R. & MANNING, J. (2001) The AWSG Online GPS Processing
System (AUSPOS). 5th International Symposium orel&t Navigation Technology
& Applications. Canberra, Australia.

ICSM, Intergovernmental Committee on Surveying &dyeng (2002) Geocentric Datum of
Australia Technical Manual Version 2.2

ICSM, Intergovernmental Committee on Surveying &ddeng (2004) Standards and
Practices for Control Surveys (SP1) v1.6.

JOHNSON, A. (2004) Plane and Geodetic Surveying Mlanagement of Control Networks,
Spoon Press.

LEE, C. Y., SILCOCK, D. M. & HOLDEN, L. (2009) GPsurveys within Falls Creek for
Snow Depth Derivation and Aerial Photo Control @IS TENDORF, B., BALDOCK,
P., BRUCE, D., BURDETT, M. & CORCORAN, P. (EdS)rveying & Spatial
Sciences Institute Biennial International Confer@2009 Adelaide 2009.

PENNA, N., LO, J. & LUTON, G. (2005) Geodetic GP8alysis of Land Victoria's GPSnet.
Journal of Spatial Science, 50, 45-57.

STATE GOVERNMENT OF VICTORIA (2007a) Locate Survihark (SMES). URL:
http://services.land.vic.gov.au/landchannel/corsemveymarkintroduction

STATE GOVERNMENT OF VICTORIA (2007b) Land Victori@PSnet. URL:
http://www.land.vic.gov.au/gpsnet

TGO™, T. N. L. (2003) Trimble Geomatics Office TGO™63 ed.

VAN SICKLE, J. (2001) GPS for Land Surveyors. 2mdition, Taylor & Francis Group.

TS 8C - New GNSS Applications and Developments 14/15
Chee Yin LEE, David SILCOCK, Lucas HOLDEN and Susmh CHOY, Australia
GPS Surveys within Falls Creek: Implementation Bnatcessing for Aerial Photography

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



TS 8C - New GNSS Applications and Developments 15/15
Chee Yin LEE, David SILCOCK, Lucas HOLDEN and Susmh CHOY, Australia
GPS Surveys within Falls Creek: Implementation Bnatcessing for Aerial Photography

FIG Congress 2010

Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



