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A Study on Rotation Method Appling Slip-ring of Direction Finding
Antenna Mast for Mobile Radio Wave Measurement System

Ju-Hang Sohn, In-Sung Han’, Duck-Joong Kim
Agency for Defence and Development Institute
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Abstract A Mobile Radio Wave Measurement System (MRWMS)is a vehicle-mounted system designed to be
operating in a single mission. The mission characteristic for mobile measurement requires mobility. For this, we must
consider the arrangement and embedded method of MRWMS's antennas. In this paper, we described the measurement
method design of direction detecting accuracy for MRWMS and designed the direction finding antenna mast capable
of rotating itself by using a slip ring without turntable for Direction Finding (DF) accuracy test. As we removed the
dependency of a limited local area by designing a measurement method of direction detecting accuracy, Equipment
Under Test (EUT) zero-Adjustment and mounted process shortened. So, we the reduced production costs. We expect
an improved cable loss value by shortening the RF cable length in accordance with our design. In addition, due to
the same phenomenon, the entire system is lighter and the mobility is improved
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Table 1, Domestic Test Environment satisfaction of ITU-R

Recommendation
Obstacles Distance Non-Sjcm
(m) Test site
One-story of non metallic
building(singular/plural) 1007200 *
Above 3-stories of non-metallic building al})gge O
Metallic structure
(small size sub-building) 800 )
Reservoir, metallic bridge, large size above o
metallic structure 1500
Telephone line, 250~ o
low power line 300
20m height high power line 1000 X
Above 30m height
high power linge 2000 )
Rail road 400 O
Far away tree 100 X
Non closed tree forest 200 O
Forest 800 X
Metallic fence 200 x
Small size antenna / 200/
. O
large size antenna 400
Lake, sea 1000 O
Power line(1000Kv) 1000 O
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Fig. 2. Test configuration concept for direction detecting
accuracy test

Transmil ankesna (Tx)
DF amenna (Rx)

-

Anglifier sl
swich [N
Sigsal
generakor

Fig. 3. Recommendation ITU-R DF accuracy measurement
setup

Fig 2:= ®Ho]&o] EAsk= ofe] WaFdA Ad%

o] ME=E YR Holal, Fig 32 ITU-RoIA dast

= SagIaET} A48 ol5Y WA Asde]
F94 RSN AES ee)

501

3. 360 ° 3|*0| JtsE S5t
YAEHX OtAE
P % -— Antenna
Cable
[Outside of Mast)

€ Servo Motor

Fig. 4. Mast rotation method concept with built in

servomotor
b J— Antenna
—_—
Cable
€ (Inside of Mast
€ Servo Motor

Fig. 5. Mast rotation method concept with built in servo
motor

Fig 4= w98 e npraEe] 36078 1S el &
A agolt), ARREHE mygdor Hasle] nfrE
o WX ot AL Fdehs RS ek



A 71E8 8] =2 A AW A0E, 2017

& o] ARge] 7))
Hh) A vt E
A}oﬂ}ﬂ 1:1]—}\

e slst wpate] S %4

RANTT

A]

?]
H )

A
Ao
=

rlr

93l &4} &Ake] )

Hotrh MR

E17} 1 ] 285

A3 2 Fig 59} e T
7F s ojof & 9]
ol o] &3He] Alghe]
2, ohtel viiEe] guE
slo] Fdate WMHE 1
skl o 7ksol Hof wia
Aol F F& VTS
Ao FAZE H F71s

% gl

=z
°
ot
X
-,
2
o

]
K

2y

Antenna

Upper Part Cable
(Inside of Mast)

‘ <« Slip ring

€ Bottom Part Cable
(Inside of Mast)

WNNNNA]

Fig. 6. Mast rotation method concept with slip ring

4719 W) Aoz Fig 63 2 WY A9
FENhE BAA AlelEe] 9ol A FEE A
SATH10]. A4, Alefad 5 RFAICIE7HA] S5 Al o]
&AM, SET AR AlolE 360° FHTHS oL
A% g 22 sl a9l sebd =
olthg ned ald & e AAE raR(TrEA
= AL 7Fe) Aol AdAse] S8k B 360° 314

502

(<3}
AR

LN

Fig. 7. Improved test configuration concept for direction
detecting accuracy test
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Table 2, RF Cable loss data sheet for MRWMS

Frequency Cable Frequency Cable
(GHz) Loss(dB/m) (GHz) Loss(dB/m)
0.3 0.12 33 0.56 References
0.6 0.18 3.6 0.59
0.9 0.24 39 0.62 [1] In-Sung Han, Ju-Hang Sohn, Moo-Sung Park, “A study
1.2 0.28 4.2 0.66 on analysis model for real radio spectrum data
1.5 0.33 45 0.69 correlation in High-Mountain Area,” Journal of the
1.8 0.37 4.8 0.72 Korea Academia-Industrial cooperation Society, vol. 17,
21 041 5.1 0.75 no. 5, pp. 697-708, 2016.
24 045 54 079 DOI: http://dx.doi.org/10.5762/KAIS.2016.17.5.697
2.7 0.48 5.7 0.82 [2] Ju-Hang Sohn, Sung-Kab Cho, Jae-Won Choi, Jae-Seang
3.0 0.52 6.0 0.85 Lee, Choong-Hyuk Bang, Duck-Joong Kim, “Wireless
Signal Measurment Rate Improvement Schemes for
Mobile Radio Wave Measurement System,” 2014
Table 1 glolE Fie 2 Conference on the Korea Institute of Military Science
able 1] HloJE| A Bt F Fig 7& Aarstel, 18 o and Technology, p.p. 107-108.
e 1z R AR X .
&2 e Aeole & 3GHzl A 7.8dB, Fig 33 [3] Ju-Hang Sohn, In-Sung Han, Jae-Won Choi,
2o 29 Aol £42 3GHzolA 3.0dBY] &40 Choong-Hyuk  Bang, Duck-Joong Kim” 2016
Conference on the Korea Institute of Military Science
S Ao ot SHY} Aol=xte] AvERE and Technology, pp. 1068-1069.
2 = AR AAE dfolng AlolE HA| o] [4] Cheol-Sun Park, Jong-Won Yang, Jun-Ho Choi,“ A
&t losstt 113 298 % ‘_ Preliminary Design of Direction Finder using
o i3t losst arEekint <9 FA12] lossi= 1GHz Superresolutiont,” TEDC-509-050480, Agency for
oA 0.2dBUREe] Alo)E- loss7F Qe A|EFS AAESY Defense and Development Technical Report, 2005.
7] w2 3GHzANA 0.5dB 7|5te] A olE loss7} IS [5] Recommendation ITU-R SM.2060-0, 2014.
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