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Abstract

As a result of the processing of GPS measuremehts eéstimate for the coordinates unknown is
accompanied by a measure of the quality of the rastior. In as much as the model used in the
estimation holds true, the quality is described jecision. In practice however, one is never suhat
the model employed is adequate. In such cases tstital testing procedure is used to determine the
validity of the model so as to detect problem mesfication.

In this study the absolute standard ellipse was distor presenting the precision of station
coordinates. The standard ellipse represented theppgation of random errors through the
mathematical model into the coordinates of the miaming stations. The error ellipse consisting ofrae
major axis A, semi minor axis B and the angle @ Ween the semi majoe axis and the y-North axis of
the coordinate system were computed for the ninetegference and rover monitoring stations in the
network. Statistical tests were performed in eadhte estimated parameters using the F, W and stte
to determine their significance. In the tests, thalidity of the null hypothesis Ho, the model usedthe
estimation was opposed against an alternative hjests H. If any parameters were found to be
statistically insignificant, they were eliminatednd a new solution recomputed. Also computed along
with the least square solution and statistical iegt were the minimum detectable Bias (MDB) and the
Bias to Noise Ratio (BNR). All tests and adjustmentere carried out using MOVE 3 software along
with the LEICA SKI Pro 2.1

From the results of the tests, only observationRover station RF 8 failed both the W — tests and t
— tests and was therefore regarded as an outlied dhe results rejected. The test results showed tha
there were no model errors present in the obsematafter rejection of outliers; and no systematic
errors were present in the results.

Keywords: Minimum Detectable Bias, Outliers, Bias to Noisdi®aError Ellipse, Cycle Slip

1.0 Introduction

The purpose of a survey measurement such as DiffakéGPS is to provide geometric information. §hi
information usually concern coordinates but shaldth comprise of the quality of the coordinateraator [16].

Salzman [11] described quality assurance as cargistf three steps which correspond to the steferde
during and after carrying out (time Varying) measuent.

In the design phase of the system, optimizatiorh wéspect to quality take place by using measures o
precision and reliability. These measures candmepated prior to operation of the system. In thesm®putation,
the null hypothesis usually is the default mathézahtmodel. In order to meet the specificationquiality in terms
of precision and reliability, the measurement systan be defined and a statistical testing caoigd
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In the next step which is the operational phasstatistical testing procedure is carried out patallith the
estimation. The null hypothesis Ho is opposedlter@ate hypothesis H After carrying out the testing procedure,
one can be sure to a certain degree about thatyalfdhe model used. This degree is referredgoeliability [12].

At the design stage, quality is described a phadged on the assumed model used. After the opeadfhase,
quality is described a posteriori. The quality meas are computed using the null hypothesis. cheek can
however be carried out when the null hypothesishesn rejected in favour of an alternate hypothi@3iand [3].
The null hypothesis, the mathematical model usethénestimation may not be adequate. We haveswesaghe
validity of the model and detect possible misspeaiion. The null hypothesis therefore have tebefronted with
alternate hypothesis. As a result of misspecifices model errors occur which may be classifiedattiers and
cycle slips. An outlier is one erroneous obseoratn a sequence of observation [16]. The errcuxonly once,
when a slip occurs the observation get biased lmprestant error. Specifying an outlier hypothesis éach
observation available and testing the null hypathagainst them is called data snooping. [1] ar@]. [IMeasures
for quality refer to precision and reliability. &minimal percentage bias is a measure for inteatialbility.

The minimum detectable Bias gives for a one-dinmrali alternative hypothesis the size of a modealrehat
can be detected with a probabilify by the slippage test. The MDB for an outliertlire code is expressed in

metres and for slip in the phase, it is expressazycles [15]. It is to be noted that measures r@tipion are based
on the variance — covariance Matrix of the estimaeasures on reliability are primarily the Minihi2etectable
Bias MDB for internal reliability and the Bias toolée Ratio (BNR) which establishes the significaraative to
external reliability.

1.0 QUALITY CONTROL
2.1 Precision:In order to present the precision of each statitlwse coordinates have been determined the
standard ellipse is used. The standard ellipae2i equivalent of standard deviation.
For a standard ellipse the level of confidendg.89. To get a level of confidence of 0.95, wetiply the
axis by a factor of 2.5 [17]. Absolute standarlipsé represents the propagation of random ertmugh the
mathematical model into the coordinates of therob@ind reference points. Relative standard @ligpresents the
precision between pairs of stations. The shapbeoéllipse is defined by semi major axis A, angiis@inor axis B.

the orientation of an absolute standard ellipséeiined by the angl(,ﬂ between the semi-major axis and the Y-
North axis of the coordinate system.

Taking 2-D coordinates, the control points mayehastandard error greater tham,, and J,, in some
prescribed directiof . This direction is referred to as the semi majis of the error ellipse{omax) and the semi

minor axis ftemin) would be at right angle to it. In such caseaan determingemax andtomin as follows [5]
and [13].

202, =2 (02 +a?)+| 202 - a?)+ o, 0
2 | 4 i
2 1 2 2 _1 2 2 2_}/2
+ 0, =§(JX +ay)— Z(ax —0'y)+0'xy (1a)

Where +omax andomin are the Eigen values of the variance-covarianatix. The anglef of the semi-
major axis can be computed by the expression.

g
tan@ = % (2)
Jmax - JX
In 2-D statistics plus or minus one standard deiai+o) represents a probability of 68.3%. [8] and [Slegthe
probability of the joint event falling within tharer ellipse as only 39.4%.In this study using aagde — covariance
matrix of the baselines the semi major axis A s@hi minor axis B and the ang@ were computed for the twenty
baselines.
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2.2 Reliability

The reliability of the network can be describederms of its sensitivity to the detection of outlie Reliability
can be expressed as both internal and externabilily. Internal reliability is expressed in tesnof Minimal
Detectable Bias (MDB) which precedes the size efdimallest possible error which is detectable stanstical test,
with a probability equal to the power of the te3thus under the assumption that a certain altemétypothesis
holds true instead of the null hypothesis, the sizéhe model erron can be computed such that it can be found
with the testing procedure with a certain probap[W] and [5].

Once the level of significanc& has been chosen, the powgr follows from the g dimensionat?(q. 1)

distribution andy 0 — 1= 4.
On the other hand, onclg has been fixed the non centrality paramétean be computed This reference value
is then denoted by, The non centrality parameter is related to the rheder by ([15], [16]) as

A=0"Cc/Q*c,O @)
If we putd = 1yin equation (3) we represent the boundaries ofpehgllipsoid.
For a one-dimensional model error, q = 1, the tlig collapses to an interval | , where

2 =
I =|cofQr @
The size of the minimal detectable bias is compated
A
Ol=_|| —%— 5
1= || sra;) ©)

Equation (5) describes the normal performance eftésting procedure in finding a model error of tyyee
specified in alternate hypothesis.

Equation (6) is the minimal detectable bias MDBatedl to so called test statistics W which is giv®n
(Teunissen 1997, Ehiorobo 2008) as:

T -1 )2
w = et (6)
Ct Qt Ct
The detectable model error in term of the vectaslidervation is given by
A, =C,0 )

Equation (7) allows us to analyze internal religpiwhich describes to what extent model validatien
possible. The external reliability is expressethasBias to Noise Ratio and are used to deterthiménfluence of a
possible error in the observation on the adjustaatdinates. The MDB and BNR for the twenty bassdinvere
computed along with the least squares adjustmetiteobbservation using leica Ski pro 2.1 softwdom@ with
MOVE. 3 software and the results are presentediles V and VI.

2.0 STATISTICAL TESTING

In our survey measurements, thee mathematicaltantiastic models are based on a set of assumptidmsse
assumptions or statistical hypothesis will resultlifferent hypothesis. A special set of assunmptsoreferred to as
null hypothesis. This hypothesis with referenceuo systems of observation imply that [5],

- These are no gross errors (blunders) present ioltbervation or measurements

- The mathematical model gives a correct descriptibthe relations between the observation and the
unknown parameters.

- The chosen stochastic model for the observationogpiately describes the stochastic propertiehief t
observation.

A set of a statistical hypothesis ¢ an algorithm that leads to a statistical decisioncerning the validity of
HO. Since the number of sample is small, a defidéeision concerning HO cannot be reached. Thadesc#sion
based on finite samples can be trusted only tatainedegree. This means that such a decisiorohigsa limited
confidence attached to it [15]. There are two fidsutcomes of the test. Accept Ho or reject Similarly, there
are two possible outcomes of the same test foltamative hypothesis H1. Since none of the hypsith may be
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true, the test should at least show which is beffdre probability of rejecting Ho when in fact kfotrue is called a
type | error [7]. For finite samples one discovéat no Ho is acceptabledf= 0 i.e. if there is no risk involved. In
survey measurementis selected between 0,01 and 0.05 Next if Hlue or when Ho is rejected, the probability of
accepting Ho which is false is called a type Ibemind is related to the power of the testflin a complementary
fashion [7]. The most powerful test is the onat thmploy the particular alternative hypothesisthtit yields the
smallest type Il errop for the same significant level[6] and [15].

When the probability of false alarmis specified, the powsei(1- p) is maximized using Newman — Peerson
testing principles [6] and [7]. This yields thesttestatistics t which is a function of the Vectdrobservatiort 4,
and the critical region R for the test statistidsah is a function of.. Thus the test will comprise [15] and [16].

If te K= reject Ho.

If tiK accept Ho (Ho not rejected)
The statistical tests used in the study includéiteBt, w-test and t-test.

21 F — Test
The F- test is the overall model test becausesit tiee model in general. It is a commonly used imult
dimensional test for checking Null-Hypothesig Hhe F test is computed using the equation.
82
Foomp = —7 ©)

comp o 2

where $— a-posteriori variance factor which is depenaenthe computed residual and the redundancy

o® = a priori variance factor. The F-value is testgdinst a critical value of F- distribution whiisha function
of the redundancy and the significant lewelf F- computed is less than F critical then weegdcH, But if F-
computed is greater than F critical we rejegTHUs Fomp < Feriicas — accept Il The three sources of rejection of H
include the presence of gross errors, incorrechemaatical model and incorrect stochastic model.allguthe
information provided by the F-test about acceptanceejection of K is not very specific. Therefore if Hs
rejected, we need to find the cause of the rejedbip tracing errors in observation or assumptiordenan the
mathematical and stochastic models. If we suspett i is rejected due to a gross error present in ontef
observations, the W-test will be used to detectotliers. The F and W test are linked by a commwalne of the
power (3.This relationship is normally referred to as thenBthod of testing. FHcan also be rejected when the
mathematical model is incorrect or not refined ejfoulf this is detected the mathematical model tmbe
improved in order to prevent an inferior outcomg [Binally, another source of rejection of I8 when the a priori
variance- covariance matrix is too optimistic. Buc rejection can easily be remedied by increasiieginput
standard deviation of the observation [5]. In sarases, a combination of the three sources of rejediscussed
above can occur in which case we resort to datapng utilizing the W-test in order to search faroes in
individual observation.

2.2 W — Test

A rejection of the F-test does not directly leadhe source of the rejection itself. In case thi-imgpothesis is
rejected, other hypothesis must be formulated wtedtribe a possible error, or a combination afrerr There is
an infinite number of hypotheses which can be fdated as an alternative for the null hypothesise Thore
complex these hypotheses become, the more difficeit will be to interprete. A simple, but effeaitnypothesis is
the alternative hypothesis;Hvhich is based on the assumption that there i®wther present in one single
observation while all others are assumed to beacbriThe one dimensional test associated withitjpothesis is
the W-Test. A strong rejection of the F-test catemfbe traced back to a gross error or blundeugt pne
observation. There is a conventional alternativpoliyesis for each observation which implies thahdadividual
observation is tested. The process of testing easkrvation in the network by a W-test is calledeDsnooping.
The size of the least squares correction alonetisiways a very precise indication when checkhegdbservation
for outliers [1] and [16]. A better test quantitiipugh only suited for uncorrelated observatiothés least squares
correction divided by its standard deviation [L®or correlated observation such as the three elenie each of
the measured base line dx, dy, dz, the complefghtvenatrix of the observation must be considerekhis
condition is fulfilled by the test quantity W ofahW-test which has a standard normal distributiod B most
sensitive for an error in one of the observatiortse critical value W;. depends on the choice of the significant
level a..If W> W,; , the W-test is rejected and there is a probghilft1- o, that the corresponding observation
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holds an outlier. On the other hand there is dgldity o, that the observation does not hold an outlier,civhi
means the rejection is unjustified. Table | presert overview of thel, values and the corresponding critical
values.

Table I: Significant level /critical value for W-test.

Situation VV1 VV2 \/\/3

Significant levela, 0.001 0.010 0.050

Critical value W-test 3.29 2.58 1.96

In Geodetic measurements, between 0.001 and 0.05 are commonly usedafs 0.001 means one false
rejection in every 1000 measurements. Thus we oesume this to be a very comfortable choice. Eefor the
B- method of testing is that an outlier is detectdth the same probability by both the F-test ahd W- test
(Mikhail 1976). For this purpose, the powgnof both tests is fixed on a level of 0.80 as wasedin this research.
The level of significancel, of the W-test is also fixed which leaves the lewkekignificancea of the F-test to be
determined .Having(, andp fixed, a depends strongly on the redundancy in the netwoklarge scale networks
with many observations, and a considerable amolurgdundancy, it is difficult for the F-test to mdo a single
outlier. The F-test being an overall model testds sensitive enough for this task. As a consecpi@i the link
between the F-test and the W-test by which the pasveorced at 0.80, the level of significaneeof the F-test is
increased. Consequently, no matter the outcomeeditest, it will be necessary to carry out Dai@oping [5].

2.3 t— Test

The W- test earlier discussed is a | —dimensioest tised to check alternate hypothesis. These lggist
assumes that there is just one observation errgnaotne time. This so called Data snooping woeky wvell for
single observation such as direction, distanceghhdifference etc. For GPS baseline such aswaneced in this
research, it is not sufficient to test dx, dy, dengents of the vector separately. it is essertial the baseline be
tested as a whole. For this purpose, we use ti.tThe T-test is a 3-D or 2-D test. The t-tesilso linked to the
F-Test by the B-method of testing and has the gaoneer as the other two methods of testing eadiscussed.
However, the t-test has its own level of significamnd its own critical values as shown in Tablesd I11.

Table Il: Significant level /critical value of 2-D t-test based ona, of the W-Test

Situation t t t
1 2 3
Significant levela, 0.001 0.010 0.050
Significant level a (2-D) 0.003 0.022 0.089
Critical value T-Test 5.91 3.81 2.42
Table lI; Significant level critical value of 3-D t- test based ora, of W test
Situation t t t
1 2 3
Significant levela, 0.001 0.010 0.050
Significant levela (3- 0.005 0.037 0.129
D)
Critical value T-test 4.24 2.83 1.89

The T- test is useful when testing known statidtse data snooping will test for an outlier due tmeeous
entry. The deformation of a station might not beedeed by the data snooping when the deformatidgfissh
decomposes in Easting , Northing and H-directi@ratatively small. A different hypothesis may benfiulated for
testing deformation influencing both the X-Eagtiry Northing and H- coordinate The 3-D t- testbistter
equipped to test in the complete coordinate toetrdeformation, although it will not be able tade the exact
direction in which the station has moved [15].
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3.0 PRECISION ESTIMATION AND STATISTICAL TESTING OF GPS OBSERVATION DATA

3.1 Prescision Of Adjusted Unknown
For presenting the precision of station coordin#itesabsolute standard ellipse were used (Koch)198Bese
standard ellipse represents propagation of randoonsethrough the mathematical model into the cartgs of the
monitoring and control points. The error ellipseameters consisting of semi major axis A, Semiomaxis B and

the angle o were computed for 20 baselines in the GPS meamunes from the control point to the monitoring
station for a 95% confidence level.

3.2 Statistical Testing

Statistical tests were performed on each estinjadeameter to determine their significance.

If any parameter was found to be statistically dnfficant, they were eliminated and a new solution
recomputed. The statistical testing presentedigstudy was carried out together with the legetises adjustment
and were based on analysis of the least squadedsi

The tests parameters used in the testing werdlas/$o

Alfa (o) Multidimensional =1.000

Alfa o (x0) One dimensional = 0.0500

Beta @) = 0.80

Critical W-test = 1.69

Critical Value t — test (3-D) = 1.89

Critical Value t-test (2-d) = 2.42

Critical Value F-Test = 3.24

F— Test = 12.622 (rejected)

Results based on a posterior variance factor. réelt of the various tests carried out for par@mestimates
are presented in Table V while Table VI presentsatimated errors for observation with rejected t Tests.

4.0 RESULTS AND DISCUSSIONS

The results of the computed semi major axis A, sainor axis B and their Azimutﬁjare as presented in Table
V.

The results of the parameter testing for the coptbiadjustment for first and second epoch measureanen
presented in table V. In the table, the minimakd&ble bias (MDB) Residual Vectors (RED), BiafNimise Ratio
(BNR), W and T-tests results, obtained after amstdjent are presented. The gaps in the table uhdeninimal
Detectable Bias (MDB), the Residual (RED), BiadNtmse Ratio BNR and W-test indicates that theselbas did
not contain model errors.

The results for baselines CFG 113B — RF1, CFG113BEFM7SI, CFG113B-DEFM8SI, CFG 113B -
DEFM5SI and

CFG113B — RF8 contain model errors, whose valuesnaicated in the MDB, RED BNR, and W-test colurofis
Table V

Further analysis indicated that the model errothénfirst four baselines were within acceptahteitliand only
in the case of the Baseline CFG113B — RF8 arertioeseabove the acceptable limit.

From table VI, the computed values for W is 2.96 &or t is 2.93 while the critical values for W196 and for
tis 1.89. Additionally, the estimated errors fioe observation with rejected W and T-tests occuimeRF 8 with a
maximum of 0.128m. This is quite high comparedhi® acceptable value of 0.050m. Thus we can cdedhat
the point RF8 contains systematic errors and tbezafan be regarded as an outlier and was theneffareted.
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Table IV:  Absolute Standard Ellipse for Differential GPS Measurements

STATION SEMI-MAJOR AXIS (A) SEMIMINOR AXIS (B) 4 @
B Azimuth
DEFM 1 S 0 .00 6 6 0.006 6 1.0 00’
DEFM 6S 0.0068 0.0068 1.0 .
20
DEFMISI 0.0068 0.0068 1.0
o
DEFM109 0.0068 0.0068 1.0 90
DEFM11Y  0.0068 0.0068 1.0 o0
DEFM3SI 0.0073 0.0073 1.0 .
20
DEFM4SI 0.0074 0.0074 1.0
o
DEFM5SI 0.0074 0.0074 1.0 90
DEFMSSI 0.0074 0.0074 1.0 90"
CFG113B .
90
DEFMOSI 0.0074 0.0074 1.0
o
RF 1 0.0068 0.0068 1.0 90
RF 2 0.0069 0.0069 1.0 °
RF 8 0.0072 0.0072 1.0 90
RF 7 0.0071 0.0071 1.0 o
RF 10 0.0074 0.0074 1.0
o
RF 4 0.0071 0.0071 1.0 9
o
BMB 1 0.0074 0.0074 1.0 20
CFG113B 0.0000 0.0000 0.0 -
RF9 0.0073 0.0073 1.0 .
90
o
90
o
20
0
o
20
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Table V. STATISTICAL TESTS OF OBSERVATIONS FOR COMB INED 15T AND 2"° EPOCH DATA

Station Target MDB Red BNR W-test T-test
DX CFG113B o1sl Free obs
DY Free obs
Dz Free obs
DX CFG113B 06SlI Free obs
DY Free obs
Dz Free obs
DX CFG113B 07si Free obs
DY Free obs
Dz Free obs
DX CFG113B 10SlI Free obs
DY Free obs
Dz Free obs
DX CFG113B 11si Free obs
DY Free obs
Dz Free obs
DX CFG113B 4si Free obs
DY Free obs
Dz Free obs
DX CFG113B RF 01 0.1185m 33 4.0 1.83 1.13
DY 0.1185 m 33 4.0 0.05
Dz 0.1185 m 33 4.0 0.19
DX CFG113B BMB 01 Free obs
DY Free obs
Dz Free obs
DX CFG113B DEFMO02 Free obs
DY Free obs
Dz Free obs
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DX CFG113B DEFMO06 Free obs
DY Free obs
Dz Free obs
DX CFG113B DEFMO7 Free obs
DY Free obs
Dz Free obs
DX CFG113B DEFM 10 Free obs
DY Free obs
Dz Free obs
DX CFG 113B DEFM11 Free obs
DY Free obs
Dz Free obs
DX CFG 113B DEFM 3SI Free obs
DY Free obs
Dz Free obs
DX CFG 113B DEFM 4SiI Free obs
DY Free obs
Dz Free obs
DX CFG 113B DEFM 5SI Free obs
DY Free obs
Dz Free obs
DX CFG 113B DEFM 7sl 0.1185 m 33 4.0 -1.83 Free obs
DY 0.1185m 33 4.0 -0.05 Free obs
Dz 0.1185m 33 4.0 -0.19 Free obs
DX CFG 113B DEFM 8SlI 0.1191 m 33 4.0 -1.06 Free obs
DY 0.1191 m 33 4.0 0.06 Free obs
Dz 0.1191 m 33 4.0 0.01 Free obs
DX CFG 113B DEFM 9SI Free obs
DY Free obs
Dz Free obs
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DX

DY

Dz

DX

DY

Dz

DX

DY

Dz

DX

DY

Dz

DX

DY

Dz

DX

DY

Dz

DX

DY

Dz

DX

DY

Dz

DX

DY

Dz

DX

DY

Dz

CFG 113B

CFG 113B

CFG 113B

CFG 113B

CFG 113B

CFG 113B

CFG 113B

CFG 113B

CFG 113B

CFG 113B

DEM 1Sl

RF 01

RF 02

RF 02 (3)

RF 07

RF 08

RF 10

defm 9si

Rrf 9

3si

0.1216 m

0.1216 m

0.1216 m

34

34

34

3.9

3.9

3.9

2.96**

-0.01

0.19

Free obs

Free obs

Free obs

1.13

0.37

Free obs

Free obs
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DX CFG 113B 5si 0.1191 m 33 4.0 1.06 Free obs
DY 0.1191 m 33 4.0 -0.06 Free obs
Dz 0.1191 m 33 4.0 -0.01 Free obs
DX CFG 113B 5si 0.1216 m 34 4.0 -2.96** Free obs
DY 0.1216 m 34 4.0 0.01 2.93*
Dz 0.1216 m 34 4.0 -0.19

DX CFG 113B 8si

DY Free obs
Dz Free obs
DX CFG 113B DEFM981 Free obs
DY Free obs
Dz Free obs
DX CFG 113B RF 02 Free obs
DY Free obs
Dz Free obs
DX CFG 113B RF 08 Free obs
DY Free obs
Dz Free obs
DX CFG 113B RF 07 Free obs
DY Free obs
Dz Free obs
DX CFG 113B RF 10 Free obs
DY Free obs
Dz Free obs
DX CFG 113B RF 4 Free obs
DY Free obs
Dz Free obs
DX CFG 113B BMB Free obs
DY Free obs
Dz Free obs
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DX CFG 113B Rf 09 Free obs
DY Free obs
Dz
TABLE VI  Estimated Errors For Observation With Rejected W AndT-Test
ESTIMATED ERRORS FOR OBSERVATION WITH REJECTED W — T EST (max 10)
RECORD STATION TARGE W-Test Fact Est. Err
T
25 DX CFG 113B RF 08 2.96 15 0.1286 m
35 DX cfg 113b RF 08 -2.96 15 -0.1286m
ESTIMATED ERRORS FOR OBSERVATIONS WITH REJECTED ANTE NNA HGT W — TESTS
(max 10)
Record Station Target W-Test Fact MDB Est. ant.
Err
35 DX cfg 113b RF 08 -2.95 15 0.1216 -0.1281m
25 DX CFG 113B RF 08 2.95 15 m
- 0.1281 m
0.1216m
ESTIMATED ERRORS FOR OBSERVATION WITH REJECTED W — T EST (max 10)
RECORD STATION Target W-Test Fact Est. Err
25 DX CEG 113B RF 08 2.93 1.2 0.1286 m
DY -0.0003 m
D7 0.00081 m
35 DX CEG 113B RF 08 -2.96 15 -0.1286m
DY 0.0003 m
D7 -0.0081 m

CONCLUSIONS
Proper Stochastic modeling of GPS observationusial for both positional accuracy and the accuraicthe
statistical estimates returned by an adjustmer@omputation for internal reliability showed thaketiminimum
detectable bias were small except for the coordmaf RF 8. The study revealed that rigorous amticijous
application of hypothesis can uncover previouslgagm issues in an otherwise established problems iF clearly
demonstrated in the use of f-test, W-test andttitesmodel validation and detection of outlierstire measurement
results.

The statistical tests revealed that observatioRE®B contain error and was therefore regarded ti®ouThe
results for RF 8 were therefore rejected. Finaliycan be concluded that both the mathematical sindhastic
models chosen were good.
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