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[Abstract]

WA-DGNSS is a system to service for users using a satellite which received correction data from ground station that calculates
the relative errors of the tracked GNSS signals and sends to a satellite. Users are guaranteed the reliability of the GNSS signal
and the accuracy of positioning. ICAO recommends the application of WA-DGNSS for the airplane taking off and landing
process. In this paper, we suggests methods to verify of the pre-developed WA-DGNSS reference software constituting modules
and an integration test process refer to the RTCA DO-278 which is a document for the development process of an aeronautics
software. Also, we statistically verified the reference software test through our methods. And then, we confirmed to performance

the function of the reference software properly.
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WA-DGNSS (wide area differential GNSS)i= <]/l $]%] 3k
7]5ro] A1%E GNSS A1 S5 o] 8sto] ZHE QA& ALk 5
B JEE A3t ARl Al AAE S Sl 1A
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E 1. 397|122 ©& dlole A4
Table 1. Reference station transfer data format.

. Length . .
Field Type (Byte) Unit Description
Preamble BYTE| 1 - Preamble
Message Length short | 2 byte HAIX| 271
Hq7|E= ©Ae
o
Message Type BYTE| 1 - Hlo| & HA|X| Al
WRS ID Ut | 4 - | BHVIES ARHS
AT |E= 24
WRS Flag BYTE| 1 - fT;g(O:Z‘é“, 1R
N sv BYTE| 1 W [ HATIEF I IA 5
Rev_time Double| 8 sec | S™X| 421 GPS time
cf FAFE]
CIk_bias Dowble| 8 |meter| ™ :I'El g oxt
Trop_dry Double| 8 | meter T2 X fFE XA
Trop_wet Double| 8 | meter T2 && HFS XA
PRN BYTE| 1 - 24 PRNHS
Satellite Flag BYTE| 1 - M FAH flag
IODE BYTE| 1 | - fssue Of Data
Ephemeris
Pr_res Double| 8 | meter S| AtAE| BhR}
S| AlAHE| THRFS
Pr_sig Double| 8 | meter A2l el
_u_T'__ 4IF
Iono_delay Double| 8 |meter| AAIXNEIE XA
HAFME[E X[
Tono_sig Double| 8 |meter| = L—’F— quo xt !
IPP_lat Double| 8 deg | HM2|E S 2
IPP_lon Double| 8 deg | M2|E 52X 73 T
A E I E
L1_Doppler Double| 8 Hz L1 T;; x| 1

= H HAE WHE

S 29 X3 tropo-only 9144 A% AF Z gk
AlEslete] 7F Rge] AAE vlalsles gt 773 s F
7@ REY HAES) B3 AT EY ] HAEES ¢85t
GPS A Z9] 8ol AT xS ARE R 4831 A
HHlod vlolHE A8t S A2 AlSH T %
el AXE GPS 7172 91AQ1 (-3052169.786, 4039503.
815, 3866233.999) 2 A A8} 11, =9 I 2014 7€ 19, A
7Fe Ag]E FEo) 7P 8kl 14:00 ~ 15:00 (3FEA)ZH o &
A3

) ATS FY ZEHEE
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Results of ionospheric delay estimation without
noise and residuals(left), results of ionospheric

delay estimation with noise and residuals(right).

Fig. 1.
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Fig. 2. Results of tropospheric delay estimation with
noise(up) and time distribution of residuals after
estimation(down)).
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1) Zero-enor test & noise-only test
Zero-error testo]] AFEH SA X L1/L2 Z=/H53) 54
% 9 F2E el S Tehe] 2LEM o)) 33
A3k 19 49] e s} P, o] e g A
-&513= epocho] F7Hetel wet 30, 2hlo] Fhadtar, 4 A}
o1 A] T S5 9] ol 9182 ol Telo A 7}
A9V 8813k 129 ST FEATBHA T El el A 8
7M€l 9178 3600 epochell tate] 3o, Bt & a7} - A&
2 22712 A A2 0.076%°]] B35 2Z noise-only test= &7l
2 o= RkSgivharl o = Qltk Z17 4 sk Z1ef e A aql
A Zdake] A At AA] tiF-Ee] ol A A el Foll AA 1
molule] 4 AL 1ol slong wiel Aab) o
©] bias S AT 2 f—j S
Xqﬂ x%ﬂ

=3

%O]Ei,
goj7t A4 0}71] EX—}O}J— 9}‘: i
9 59] 9= 18221 noise-only test =
30 HWE| HH, east WE> 0.83% (30 sample) north 3l 8
0.77% (28 sample), up W3- 2.05% (74 sample) 2 A 2|5 F74

S B3 I FHX) AP O R 8 noise”} S S et

S H8T 4 Qe Az B e AAe5e)
RMSE -5, &, 54 ko = 7171 0.06 m, 0.07 m, 0.16 m ©]T},
2) Troposhperic delay w/ noise test
574 wge] A2l A7} e vl G di=A) ofng

glet7] flste], B HAEo] ARE SHAE tiYshaL
A5 542 ko] A5 thy 19 69] ek

At} B3 bias 227+ ﬂo]i] A Fom g AAF
] O;q_g}_ =4 QEo] B} HEo| kS x| 9k
th wEbA] FE oA AT L] ZE SRR A= S
9] b= 19l 7 25 el VR cast} up 3 1
Z¥Z} 0.06% (2 sample) o] 3021Q1S Al om 2 B
Iz nkgie) 3 = gl

ske159)

=

_L4

_I_.>i o°1'

18 5. Zero-Error Teste| 7|== £¢| &A1
Teste| 7|22 52| ZI(R)

Fig. 5. Reference station positioning results of zero-error
test(left) and noise-only test(right).
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Fig. 9. Results of reference station positioning in full
error test.
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