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Fig.2 VOR bearing measuring principle

WA SRS AL ENL . DME/VOR E N JEFLANTE 3 Fi/R

H TAERE & 192 2, DME/DME 5 e 2 (v AG JEE (f
FAYE IR 55 24~ 7 1 4 0LF DME/VOR J5 28, i LA CHLE
# i DME/DME J5 20 2514 , A 23 26 4 DME/VOR Jy
Ko ML S A A 2R 550

(1) BB 21

s PBN T B RLE , S5 2 CHLIEE RS LR T

\ .—:'
%

VOR/DMEfSFRH

3 DME/VORE i J5Hf
Fig.3 DME/VOR positioning principle

160n mile (1n mile~1852m) FI/NF 3n mile i ¥ R 7] 2 55
BT VERER ST, PRI LS o] F S0 A A% B 8 0 5 2
3n mile<L<160n mile,

(2) VOR 5 T A 7 DR 254

SHLE R TS N TAEE X, 2 LA T H X P,
AR ERE— R 300, MR 4 iR

LG

K4 SHEEK

Fig.4 Blind area of navigation station

(3) DME/DME ff1 )& B i 44

KL A DME i 15 1% 2 1) 9 M 0 200G A2 30° ~
150°25 1%«

AP~ DME & B0 & R L, LS G (5 58 w5
FEL R SRy > Ak i[5 3 A 50 P 2 A A2 R AT A ] Bz i i 4
DME i & 15 5 M XK. #2585 PA DME i &
LI S AR 30° ~ 150° 11 DX 35 - LA AN M0 15 =2 ] 1) i 2
NI P =T, LS = M A TS A R
LIV~ DME M0t 5 2 (B A RE 2 S LA 5], 3 A 5] )
FHAE 54 DME S0 5 175 a0 [ A S L R L XY
TR 30° ~ 1500 £y 2541 X3, 4Nl 5 i o

'S DME/DME £ 20 FMi X 15
Fig.5 DME/DME effective navigation area



52 i 2t BEE B

Nov. 25 2022 Vol. 33 No.11

1.2 ERRSAEREIT(E

XF TCLk B LR T SEBRPEREVEAS , BE 2 RNAVAIK R T
AL BB R, 2 B B I B BRI E IR R . bR
FHTTEREH ANP KR, E LT — MR ZEE AR, B |
HLAZBR QAT B A 2D 95% FIHERTE A GZIF N, B
T,

(1) VOR R Gl 4475 22

HiHE RTCA DO-236B, VOR RGuk 4 [ A R ik A 2

0\2,0R=(sin (GS_error ) xD ) ’ +(sin (airborne_error )x D ) ’

(1)

K, GS_error Sy b 11 sl B HEFN 1% 22 5 D A F] VOR 1Y
FH 2 ; airborne_error RIFLER B #8015 22 MU FR1HE 22 , L4 el pL
Wt

(2) DME R4t 34 )7 2%

DME 152 22 i AR ik 0

Oome = (GS_error)2 + (air_error)2 +(K x D)’ (2)
X, GS_error A T B [A] 1 25 5 Adr_error R 4S iR ;
K A#%0;D 95 DME [#lE £5 .

(3)ANP 551

DME/DME S, 58 (iR 227 220

1
otz (et al) 3)

K, o P> DME Hi1E & 5 € HLIE L Z 18] /9 9 /4
o, o} Ak WA DME il £ 1 I 5 35 Jy 25 . DME/
VOR i, iRz 20

OE=0 T ion (4)
K, 0200 02 on 89 DME H1 VOR (47 2%

PLEAG T KT BEBLIR 22 I — 4k &5 17 01, I 1o
TRZEMAB BN oo X 28 5 30T 23 B HE 535 13 R 5
TGy, A4S I 95% A B R 22 [ 142, Bl ANP

ANP = Ko, (5)
Ao, K R0 R 7, 5500 2 W0 [ Sl 1 B A G, B
{EYE R} 1.96 ~2.45,
1.3 BRSMIER

AR 2248 LA T35 — DME/DME 30 & %
P 5T DI, TRBILEL S iTAY 5 17 €4 T, DME/DME &
fit 5 % 0] R TRAMLER A Y R K T B, BB RAL R
DME/DME WA R0 X3 Sl & i S8 b % 18 A
S SR U0 B TR 2K, 2 BT 1k 19 DME X (948 2 S 0 g 5 el
B, RHLRATAR A B BE B AR A DI A B 0 . XA
BT A AR AL, AR b A RO AR B AR A,

TG gL 2, B A & DI TR
AU B G = FE L
(1) CALLEA 88T M0 DK S ] — A 2l RATEE, 5
DME/DME {5 #3517+ 30°, TR /2 DME/DME
14 £ B BT 45, &l 6 T o

6 DME/DME R FAL X I K 1 1
Fig.6 The situation of DME/DME effective navigation area 1

(2) CHLZEAT BT DI ) T — A % QA TR, 4R
Dy el C1F C2 I Z M sc4E . "KLY DME/DME & 1
ey 2sfiid 1500, ANi /£ DME/DME F £ 18 PR ) 4542 , i
7R

7 DME/DME A 24 St XI5 £ 2
Fig.7 The situation of DME/DME effective

navigation area 2

(3) "RHLLEA R DI 1] T — U sl RAT I, AR
7 1) 5 L B AR AN S (A LS AL A Z A
T AL BB BRI A5 1 , Ui &l 8 oz o



WM K SRR T2 LA St 11 303k G U SEIE R 53

NI

Hwet
'8  DME/DME A &St XI5 i 3
Fig.8 The situation of DME/DME effective navigation area 3

1.4 {JREN
B TCL o B Bhitk & 596 T RIE S SR B
L ANP f5e /M g Y145 v 0], S 350 26 3% B9 S 00 & 25 )

Btk

'VOR/DME
HMHUER
AR

. Pl

P B € HL3~160NM

e, S0 E LISV . A SO SN TR AR, 75 T
THBCSAEE A ANP BER R, ke Rk
K19 FTR .

B g R AR TARRER A5 | SO B 2
IS 15 R THR RHL S 6 Z A BE S, 05 i 2
3 ~ 160n mile BRHIZAFRI TS o 255005 B L 2 EA
DME/VOR 43 3% , 4 50l & $0 5 >2 5} 1 A DME/DME 4337

£ DME/VOR 73 3 HEBR A T i A H X A &
Dok th 1R B i i i A 5, 91158 ANP. #5 ANP < RNP
|47 DME/VOR {3 # i 43 . £ DME/DME 433, i ik
A2 30° ~ 150°ff1 BEAA I AL S o 24 RILAL T2 460
% s I B ANP S N U 15, 75 W FE o2k v i o
f) 3238 38 TS T DME X9 ANP RIS 850 2, 78
JC 2k H T AT 1A 5 1) 4 FH 3 18 rh 153 ANP Sz /N DME

[YDMEH#(=27

4:30°~150°f{) DMEX}

FEAETH A
S IFIIDMEX} 7

I DM

DME: ¥ it=17

MR ARG

i PR
F30° FLi LR RS 4
TFry k&

LA N FPEHEREES KL
e, BRI
IS HIDME
XA R B
144" DME/DME 47% DMEX} Dl
%I ANPAi FIANPIi 1
TSR EANP
i/ NUDMEXH A EFEYTANP
HEHEANPR/NT AHIAD2 sohmpmes | v ¥
DMEX} JHI¥DMEFRIVOR
TG B
FERE
DME/VOR’E
RS

THIFDMEHEI
B FIREE (5 S

DME/DMEZE fif

S5

S R Gl
V¥ S ANPfE.

A= P Y
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Fig.10 Navigation station position and flight trajectory
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Research on Optimized Automatic Station Selection Algorithm for RNAV
Ground-Based Radio Navigation

Peng Xufei', Qin Peng?®, Zhang Meng®, Zhang Yangkang', Zu Zhaozi'
1. AVIC Xi’ an Flight Automatic Control Research Institute, Xi’an 710065, China

2. Aviation Military Representative Bureau,Army Equipment Department, Xi’an 710065, China

Abstract: When the aircraft uses the area navigation system, in order to reduce the workload of the flight crew, it is
necessary to select the ground-based navigation station automatically by airborne equipment. In order to solve the
influence of frequent switch of navigation station on position accuracy and continuity in traditional navigation station
selection algorithm, an optimized automatic station selection algorithm is proposed. By analyzing the signal coverage
and actual navigation performance, the effective navigation distance and ANP threshold are introduced into the
navigation station switching principle, which improves the traditional station switching principle. Finally, the simulation
test of Beijing to Shanghai is carried out. The result shows that optimized automatic station selection algorithm can
meet the performance requirements of regional navigation, as well as avoid frequent switch of navigation station, and
improve the stability of usage of navigation station.
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