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Aim

« Establish survey control in a remote area, where
there is no existing control.

» Establish a framework of positional points
— Easting and Northing MGA94 755 (GDA94)
— AHD elevation

» Support digital aerial photography acquisition, via
photo control targets and GPS base station.

» Desired accuracy for control marks, photo control
targets

—<0.020 m Easting and Northing
—<0.050 m AHD
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Study area

» Falls Creek,
Victoria

s
%fallscreek

Survey areas
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GPS$ surveys

» Framework of positional points
— Small local network (static)
— Transects (RTK GPS)
— Photo control (rapid-static)

* Regional and National GPS

networks
— (Victoria) GPSnet
— (National) AUSPOS
Survey Features
GPS$ surveys 3y,

» Photo Control

Legend
*  Transect Prints
A Control PortsFied Points
Survey Shes.
Photo Control Targets (PCTs)
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Fied Points 10 snow PCT
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GPS$ surveys and snow aerial
photography

» Ground support
— Photo control targets antd ,.
— GPS base station

* Concurrent RTK GPS survey
with image acquisition
— validation dataset for DEMs
derived from snow photography
— Transect points
» 50% sampling regime
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GP$ points

» Control marks
— Two (base stations/fixed points)
* Snow photography
— Four photo control targets
* No-snow photography
— Six photo control targets
» Terrain (no-snow) transect points
— 352
* Snow surface transect points
- 183
— Concurrent with snow photography acquisition
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GPSnet Stations and Study Area
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» Used coordinates published in Penna et al. 2005,
best available at the time of processing

» Obtain the best possible coordinates for control
marks
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Network Adjustment procedure

Change settings for a ‘constrained’
adjustment
- Datum to Project datum (ITRF)
- Load Geoid, if appropriate
- Hold known points fixed

Salisfactory GPS
post-processing

v
Change settings for a ‘free net’
adjustment.

- Confidence limit for adjustment

v
- Weighting Strate. Perform a C_hl square test
2 . ‘constrained fails, but network
I adjustment, in project * Reference factor
Perform a ‘free net' datum, is small.
adjustment, in GPS
native datum: v v
WGS84 Adjust* Unsatisfactory Adjust*
S b
Adj'ust‘ SHistacion Check Network Adjustment
v Report. Stalistical factors:
! ':Rhec"”Ng't“‘t‘?':‘ A{T};JST’IEM *Network reference factor, Chi
eport. ausucal faciors:
Check Network Adjustment *Network reference factor, Chi SuL;::;U::t_'o.r;ﬁ;;l_ue'
Report for ‘gross errors'. squared test, Tau value,
Statistical factors: residuals, outliers.
*Network reference factor, Chi
squared test, Tau value, Sabstaciony
residuals, outliers.
Ad
Saistaciory or Unsatistactory Sassfactory ~FINAL COORDINATES
+ Redo 'GPS post-
Undo processing’.
Adjustment Unsatistactory » From: “Remove

unsatisfactory data” * TGO Agjustment Engine
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Avaiable station coordnates
published in Penna et al. (2005)

K ADJU! NT 2a

NETWORK ADJUSTMENT 1
Adusted Adustment resiclial
paramefers
H

 Siaion Ack
Bonaka EN.h NA
M. Buller EN h NA
Albury ENh KA
]
CPO1_South-Top Nang EN.hH
N ORK Al
Staban Fixed paramaters
Banala EN N
ML Bulier EM.h
ATy ENh
2

averaged

.
EINAL COORDINATES
CPo1_South-Tep and CPOZ_North-Top

Adopled from Panna et al. (2005), Reguiation 13 Cerfiicale
of

derived from agusiment.

o] DJUSTMENT
Adusled Adustment
EN.h NiA N
EN.h NiA NA
EMN.R NA HA
E. N: 2 0.002m;
HNang EN.hH h, H: £ 0.015m

E is Easting (GDAS4/MGASS)

N is Norihing (GOAS4MGAD)

h is Elipscidal hesght

H is AHD height; modelied using AusGeocdas

Derived from adjustment, and coordinates adopled foe
stsoquent 3

adustmants
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CFO1_South-Top and CPOZ_North-Top
from Network Adjustment 2)
Rapid Static Rapid Static
PCT from PCT from
Campaign 3 Campaign 4
NETWORK ADJUSTMENT 3
Fixed Adjusted Adjustment
Station par t P i idual range
CPO1_South-Top |EN, h NA N/A
CP02 North-Top  |EN, h NA N/A
E.N: £0.014m;
PCT_SNOW Mone E.N. h. H h: + 0.026m
RTK transect NETWORK ADJUSTMENT 4
points from Fixed Adjusted Adjustment
Campaigns Station P i p ters residual range
CPO1_South-Top  |[EN, h N/A N/A
BTK CP02 North-Top EN. h NA N/A
Transiorn PCT_NO-SNOW __ None EN. h.H e fogéc:lom'
Coordinates — — —
! | EisEasting (GDA94MGA94) |
| | N is Northing (GDA94/MGA94) |
H H his Ellipsoidal height H
i ! His AHD height; modelled using |
: . __AusGeoides i
|
I
L. _ Aero-triangulation& )
Digital Elevation Model Validations 12
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AHD elevation, modelled using Ausgeoid98

Static: Control points
— +0.003 m for E&N
— +0.036 m for AHD

Rapid Static: Snow photo control targets
— +£0.014 m for E&N
— +£0.026 m for AHD

— +0.010 m for E&N
— +0.025 m for AHD
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Rapid Static: No-snow photo control targets

Results: Network Adjustments
Easting (E) and Northing (N) , GDA94/MGA94

13

Network Adjustment results
and AUSPOS

GDA94/ MGA94, Zone 55  AE (m) AN (m) | Ah(m) AH (m)

Benalla - AUSPOS
(August 2006)

Mt. Buller - AUSPOS
(August 2006)

Albury - AUSPOS
(August 2006)

CP01 _South-Top

(Campaign 1) -0.003 -0.008 +0.003  +0.003
AUSPOS (May 2006)

CPO01_South-Top

(Campaign 2) +0.003 -0.012 -0.026  -0.026
AUSPOS (August 2006)

CP02_North-Top

(Campaign 2) +0.006 -0.016 -0.038  -0.038
AUSPOS (August 2006)

+0.004 +0.009 -0.026  -0.026

-0.001 0.000 +0.003  +0.003

+0.026 -0.004 -0.011 -0.011

Duration
11 hrs,
900-2000.
24 August

2006, GPS
Day 236

5 hrs

8.5 hrs

7 hrs
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Differences between elevations
GPS and no-snow DEMs
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Conclusions
* GPS technology makes it possible to establish
coordinates for new survey marks in a very remote site
» GPS surveys easily satisfied accuracy requirements for
photo control
L]
Recommendation
» Utilise local base stations where possible
— local base stations translate to shorter baseline
lengths between base stations and roving receivers
(for RTK GPS)
— No reliance on an external network or base station
16
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