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Abstract

VHF Omnidirectional Radio range(VOR) is used as an aircraft navigational aid. The VOR is a short-range air navigation
system providing aircraft with its bearing relative to the ground station. The accuracy of a VOR must be checked in
accordance with the current ICAO, FAA and domestic regulations. The primary purpose of performing VOR station ground
checks is to minimize the need for expensive flight checks by determining the amount and direction of any course bearing
inaccuracies being transmitted. In this paper we present current and advanced way of monitoring of VOR system. We
verify this way by field test of the monitoring and it is a high performance way to achieve an improvement in accuracy
and an effect compared to present monitoring system.
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(b) Wave form at input of Sideband Antenna #1
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Fig. 5. Wave form of VOR Antenna

2-3. VOR 7HHNZ 9 44

4870e) AfolEHIE gtelve eAHoR f +
9960Hz®] F-9FEul7} FAE o] =Zd Aol o)
+480Hz9] Ho|Fuprt WAste] 7hi 9dAlE7t
tH5o] Zt} SSB(Single Sideband)e] 74-¢- 7hHAl S
= Abo]ERIE QHEUol A 120 303] 3]st &
Ao g £AEEY 7] SV BE AE
o HAAZE7E 30HzE WsHA dok dAjell= i
QAE F0]7] ¥3te] DSB(Double Sideband)4]-S-
o]-§-3taL UTH9]

7}3%4“" 7t ==Y a ] o) Fuez
g ) Hoj Fu= Ho A= AT 2, FAVE
o 93l +480Hz=Z ] ofof st}

Af= Lf — 480 Hz. @)

Af= A olFatgoh Aol =
274l BA ==,

< gheatol

™ — 13.45(m) x50 ol

Af=rx ™

= A=A80Hze FA7|F0|nE &8T5
o we} Apo]=HiERbEH Vo] o] WHaAl Hth

48709 Sideband SHEIUFOIA wl 1/30% Wt} SA]
o] USB(Upper Sideband)2} LSB (Lower Sideband) 21
7h A o2 FFE Sideband 11 QeI A
USB 437k 35d o 180%= “gutehel] Y213 254



306

Sideband S A EAol| LSB A&7} 3
Aoltk. Atolele oteube] AEFF 3%

a"5(b)= 19 Ape|=Hi =R e FFE = 4l
%o, F7]= 60Hzo|th

EH B,= L o), s dHe F
2

B £y = wy /2 D o) FEAOIA 41 o
Aol et A

E 4= cos[w,t+B ,rcodd — pt) —B K]
o, CAFIAF 1 e
S 2N Yeit 2ol % + SATHS].

_ 1 d
L ine= 2n dt

= f2+% sin(® — pi). (4

~

o 7)ol A Aol AHESF VORS] AA 8 #hs
sk,

r =218 JE (6.71m), 2—2[=30cps

f,=113.6MHz

m,=B 2r=% x21.8=16

f,,+=113.6x10 5 +480 sin(® — p2). (5)

2 (5)0A A1) Wetel meb FuiE( Af7t
+480Hz W3ttt

AfZ FM 792 &4 =1 7bEA 35 30Hz Sine
wgo] AZH o] a6} o] 71FA3 30Hz Sine
g3} S nlastA fo.

[w,t+B ,rcod® —pb) —B K]

Sargrasls] =EA A1438 A3E 2010 642

v 9960Hz 2 H HFM Detector ’—

Detector

30Hz ZE H PR HSOHZ e ’

gz 32

-

76, g57|9 £AM7| AR
Fig. 6. Block diagram of VHF VOR Receiver

. VOR MupZA| 2 Hlw

3—1 siMel HMoHAl Y4

=

ICAO R FAA(| A=)t 3 = = =3

IR ) i R P R S s P =L -
M AFRAAE Y At AL AA] A1 Yol A

=l s WABEI} 7S HkAA
1= o] L7} 0% 7399 F wkEd = 30Hz
ZAFHZ A37F 15% THAEE B-E 7AA
atal itk ol gk Hup A4S 1AgE 54 A
Aol Aol Aute] Azimuth £ HEL
ParameterS A8k WA olti{1],[2], [31,[41,[5]. 1
F701A @A Fell A ARk tiEA Q] VORAH]
o dloJe4 o2 A2¥e FAshHelt.

(<]

T
L
A4

O
i)
aTa
oft

-

P

ofr
-

L e
, Deviation's2]

Dlﬁtﬂfﬂbn 9960Hz AM

‘30 Hz AM Depth

‘9960Hz AM Depth

FM Index

1020 Hz AM Depth
Identification Morse Code
Distortion 30Hz FIM

60 Hz Modulation

USB Distortion Received CSB
Distortion USB-LSB
Carrier Frequency

USE Frequency

LSB Frequency

‘USB Received CSB
USB/LSB ADC Offset

(a)VOR ATM432 Monitor screen




A, 25, A7) VOR Aa Akl a9k A

Ha

KIMPO MON#1 MON#2 TX#1 TX#2 DME#1 DME#2 MODEM LOCAL DATE TIME
NVL (M (M =M CM NV NML - RCAIL IDL 0406456 10:07:35
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Low Limit Data High Limit
Azimuth angle 1415 1425 1435 Deg
30HZ Modulation 28 30 32 %
9960HZ Modulation 28 30 32 %
9960HZ Deviation 152 162 17.2 Ratio
Field Intensity -3 0 2 db
Identification Normal

(b) ASI1150 Monitor screen
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30HZ Modulation 28 30.1 32
9960HZ Modulation 28 29.2 32
9960HZ Deviation 15 16.2 17
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J817. XA el ZHAIsHH (P1_S15)
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