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ABSTRACT

This thesis present the study of quasi-periodic fluctuation occur in terrestrial VHF TV
broadcasting. The transmitting frequency is cover 47-230 MHz. The TV pictures has been
frequently reported from the viewers that the signal has fluctuated and ghost in few second to one
minute in some time. This interference reduces the picture quality for low frequency more than
high frequency. As a result of measuring field strength at the receiving antenna. The flutter
phenomena are fluctuated from 1-2 dB until 20 dB in sometime. The foreign researcher had
reported these phenomena caused by the irregularity of the atmosphere. But from our experiment
in long period of time we found that it caused by the reflected wave from moving bodies such as
airplane. We received the TV signal in various area by using Yagi antenna, dipole antenna and
monopole antenna then analyze the interference waveform and its effect.

The report includes model calculation, which related to the measuring result.
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a a 8/ A A a
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1=Kn ) 2=Kg 1)

o2 3¢
’ f

1= \/(hl h2)2 +d? (m) (3.12)
n =\/(h1 +h2)2 +d? (m) (3.13)

={H bR+ DX2+3% +|H bP+DR+X (m) (3.14)

(m)

cos Ecos sin(4 sin cos )
DA= (3.15)
8sin sin -Esin cos

fvuald r, Wuszeznannmsemadandmeenisiy (uas)
ﬂ ] £% d’ﬁy a = [
r, | 15383'Vl'Nil'lﬂﬂ"]Uﬂ'lﬂ']ﬁﬂ‘luigﬂﬁz'ﬂﬂu‘)’lwuﬂufof‘]U'ﬂ'lﬂ'lﬁ'i‘U (unrs)

r, Wuszeznnnmosmsadsazfouniesiumimeoinaiy (uas)

5 Airplane

receiving antenna

3N 33 wuudeesdygyimnasieouninnsesdiuuaaadiis DX uas H
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ANUFIEEBIMANH h,=250 m
ANUYIAWMARIUIY  h=15 m
szozmannaaniias (A) 39as (B) d=45Km
Fusedninsaviounimaiesiu  R=-0.1
szezvINdUNTudeaIeeIMAsy =DX N

ANNGIVDUATOITU =H Ay,

P Voo Hq X © °
AN 3.2 ﬂ'lﬂ')lnji'ﬂ‘l‘])'cluﬂ'liﬂ'lu?ﬂlllﬁ&’Nﬁ%'lﬂﬂ']iﬂ']u’lﬂl

anuanFlumssuam £-60.75MHz anudn 19 umsmuan £-208.75MHz
Maugy | DX H QP,, Ayl | DX H QP,,
(hu) | (M) (dB) (hu.) (n.) (dB)
1-01 1 1 54 2-01 1 1 1.75
1-02 1 2 3.2 2-02 1 2 1.0
1-03 1 3 2.1 2-03 1 3 0.75
1-04 1 4 1.6 2-04 1 4 04
1-05 2 1 7.5 2-05 2 1 2.25
1-06 2 2 5.6 2-06 2 2 1.75
1-07 2 3 4.1 2-07 2 3 12
1-08 2 4 3 2-08 2 4 1.0
1-09 3 1 8.4 2-09 3 1 2.3
1-10 3 2 7.0 2-10 3 2 2.0
1-11 3 3 5.5 2-11 3 3 1.7
1-12 3 4 4.2 2-12 3 4 1.3
1-13 4 1 8.5 2-13 4 1 2.4
1-14 4 2 7.5 2-14 4 2 22
I-15 4 3 6.3 2-15 4 3 1.9
1-16 4 4 5.3 2-16 4 4 1.5
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C:\QP-F.FOR

IMPLICIT REAL*8 (A~H,0-2)
INTEGER VNM
CHARACTER NAM(3,20)*12

OPEN (3, FILE='QPFILE.NAM’ , STATUS="0LD")
READ(3,100) (NAM(I,J), J=1,20),I=1,3)

CLOSE (3, STATUS=‘KEEP’)

IT=1

DATA PI3 /7.853981633974483096156608D-1/

PI2 = PI4*2.D0O
PI1 = PI4*4.DO0
PAIZ2= PI4*8.DOC

PRINT*, "d(Km), f(MHz)’
READ*, IDD, IFF

PRINT*, H1 (m), H2 (m)’
READ*, IH1, IH2

1  PRINT*, DX(m) DD1, DD2, DD3’
READ*, IDX1, 1IDX2, 1IDX3
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31:
32:
33:
34:
35:
36:
37:
38:
39:
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45:
46:
47 :
48:
49:
50:
51:
52:
53:

2 PRINT*, Y H (m) HH1, HH2, HH3'
READ*, IHH1, TIHHZ2, TIHH3’

3 PRIINT*, ‘Reflection coefficient R(%)’
READ**, IRR

4  PRINT*,’'X (m) IX2, IX3!
READ~*, IX2, IX3

5 PRINT*,’Valiable Number[1-3]1'0
PRINT*,’” 1: DX, 2: H, 3: R
READ (*,200) VNM
IF (VNM. GT. 3. OR. VNM. LT. 1) GO TO 5

FF = DBLE(IFF)
DD =DBLE (IDD)
F = FF*1.D6
D = DD*1.D3
RAM= 3. D8/F
H1 =DBLE (IH1)
H2 =DBLE (IH2)

RITP=DBLE (IRR)
RITU=RITP/100.D0

RO =DSQRT (D**2+ (H1+H2) **2)
RO1 =DSQRT (D**2+ (H1+H2) **2)
DRO =R01-RO
DRKO=PATI2*DRO/RAM

RA = RO/RO1

EEO0 = 1.DO0+RA**2-2. DO*RA*DCOS (DRKO)

DO 30 IDX= 1IDX1, IDX2, 1IDX3
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76: .

(DRK-DRKO)

:C
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DX = DBLE (IDX)

DO 20 TIHH= TIHHH1, IHH2, TIHH3

H = DBLE (1HH)

OPEN (3, FILE=NAM (VNM, IT), STATUS=‘NEW')
WRITE (6,300) FF, DD, H1l, H2, H, DX, RITP
WRITE (3,400) FF, DD, H1l, H2, H , DX, RITP
WRITE (6, 500)

IXX1l= 2*IX2
DO 10 NX= 0, IXX2, IX3
X = -DBLE (IX2)+DBLE (NX)
R2= DSQRT ( (H-H2) **2+X**2+DX**2)
R1 = DSQRT( (H-H2) **2+X**2+ (D-DX)**2)
DR

R2+R1-RO
DRK = PAI2*DR/RAM

FAI = PI2-DATAN (X/DX)
SITA=PI2-DATAN (H-H1) /DSQRT (DX**2+X**2) )
ALPH=DSIN(SITA) *DCOS (FAI)

SIK1 = DCOS(PI2*DCOS(SITA))/DIN(ITA)
SIK2 = DSIN(2.DO*PAI2*ALPH)/(8.DO*DSIN(PI2*ALPH))

RR = DABS(SIKOU) * RITU*RO/(R1+R2)

EER2 = RR**2-2. DO*RR*DCOS (DRK)+ 2.DO*RA*RR*DCOS

WRITE(6,600) X, DB
WRITE (3,600) X, DB
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10 CONTINUE
CLOSE (3, STATUS='KEEP')
II=I1+1
20 CONTINUE
30 CONTINUE

40 PRINT*,’0: STOPO, 1: DX, 2: H, 3: R(%), 4:x%x
READ*, 1
IF(1.EQ.4) GO TO 4
IF(1.EQ.3) GO TO 3
IF(1.EQ.2) GO TO 2
IF(1.EQ.1) GO TO 1
IF(1.EQ.Q0) STOP

100 FORMAT (Al2)
200FORMAT (11)
300FORMAT (1H1,"'F (MHz)=",F6.15X,'D(km)=",F5.1,5X, 'hl
(m)=",F6.1TX,
1 "h2(m)=", F6.1,/
2 10X, "HH(m)=",F5.0,5X, DX (m)=",F5.0, 5X, 'RITU
(%$)=",F5.1//)
400 FORMAT (1H,4 (5x,F6),/3(5X,F6.1)/)
500 FORMAT (1H, 14X, X{(m) , 9X, DB’/)
600 FORMAT (1H, 10X,F8.0,5X,F7.2)

END
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