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Elimination of Discontinuity Phenomenon for Repeated Play of
Finite DTV Stream

Chan-Ho Han*, Kyu-lk Sohng** Regular Members
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ABSTRACT

In general, there is discontinuity phenomenon like a black screen and an irregular sound for repeated play of a
finite digital stream. In this paper, for repeated play we analyze the relation between source and stream time
causes this phenomenon. We obtain the time relation between video frame rate, audio frame rate, and TS packet
transmission rate to eliminate this phenomenon. Using this time relation, we propose a new generation method of
elementary stream (ES) and transport stream (TS) to eliminate discontinuity phenomenon. The test results of the
generated ES and TS using the proposed method show that the discontinuity phenomenon can be eliminated for
repeated play of a finite proposed stream.
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Video Encoder | Video ES
(MPEG-2)

Transpern
e
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Audio Encoder | Multiplexer
=l (MPEG-2 or
Doiby AC-3) (ATSC or MPEG-2)
b Computer Simulation -3
Clock
-

Data Generation (PSIP, etc)
= —
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E 1. MSSG ~EZo|| 3l AAAI7F B4

Video .
e Video ES TS

Stream name - laytime laytime
ié:y[t;tecn]e tl:ss,y?;:c] ?TS,y[SQC]

np.ts 37.6 |37.599577 37.6
smd.ts 37.6 |37.599577 37.6
sa.m2t.1 15.015 |[15.037111 15.04

sa.m2t.1.new 15.015
TPhhi_bits.conf 1.840
sample.trp 1.360

14.972825 | 14.975328
1.840424 | 1.841648
1.332960 | 1.398720
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t=0 LAY
Clock CH2 CH3 CH4 CH5 CHé6

(32, 44.1, 48kHz) (8, 16, 24-bit / Sample) (C) (R) (LS) (RS) (LFE)

[ Dolby AC-3 Encoder

256 Sample/Block
e l AC-3 Stream Yuan
ol

1536 Byte/Frame
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Frame Rate

24, 30, 60Hz) Frame Time

32 4. ¥t 7 2=} v Zglstke] AR

b = RS @)
N yBi

tgs = R—I;: (&)

tvaiy = bty — lugs (6)
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=
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| Program Unit |
I 1
'

.
|<_ 33.3 ms w=1/30Hz n,, th Frame
H
% o
H

;
L5
Audio Frame l‘— 32.0ms —-D[ = 256 /48kHz 1, th Frame
rd o |
. ,‘

al
Audio ES

$id
0
l .
voeoes I -
v
H

188 x 8

775pus = 19 g

:
TS Packet [N - MR - -
i

0
H
.
1

0 time [s]

T2 5. ESS} TS| AAAZE A

2% SelA] treis TS ~EQS] AAA7Ielc} we}

At

N isBit
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M A el WA heeil 4
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2.3 AEF HhERldE fft 223 7H
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714t 2T]e ESO| 7B elR 1 v
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Ee] HbE QA== A 1s0lA, FA716A ]
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wojof g} wehd WHE t0lA vizzee- §F
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Ei_rlle'(t) = lmV'() (15)
V' (ts) # 0 (16)

A7 v AR el 2He AE 3}
V(o] vlEoltt er]e HAEE sl A3}
(sinusoidal wave) A13S AR83hchdA 7} Zde] <
tje Az FI £7)

f, = B iyE(;les _ n ctz(:les an

o] ¥ A (153} (16)F &I} 714 »E
£E M FE el QES she "ol
ol ago% vehiid 29 6olais) ek

a8 6. 4 S % 2] v|x ~EFN exje 4
= Furele] A7
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o] WA ¢7] fEA ok A7 231E FA
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tvar = 0 (18)
By = Ny XMy (19)
bty = tips = MyXliys (20)

o714t BT ESS] 7]E w92 1 sequence
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o}F WEA|E vlcle AEYE aPow vieh
W 27 7oxe} 2k

f

vt

E
tipe 6]

‘ ‘Mﬂ=o
1 Sequence Video ES I

1 Sequence Video ES

time [s;

=93} wjr)e. =

TRl 7. W A S ulde sl

2.3.3 TS pige ze

TSE W A4S A% B W] ol
227] e Lol A, vde =g, er]e
ES 2 H|t]e ESe| APA|7Te] Ax]sjeiof gt
A 8)~A10)2] 47t 00] =7] fAFA 4
ty tas B tes7b A7 9t AA|B}e{o} Firh
=3 TS+ A3 @92 A=Y g2, A (D=
FE] TS BIES ngZF 1 HAWS] HIE 5 nypy
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Ak 7] $leiA] el 2SS EAlCl
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tig.a = tag.v = lays,aes (1)
= laigoes =
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= tlugs = lues @)
Nepir = Myt X Nip (23)

A7 nge 1 2] BIERERZ 188x8 o)

A (13)3} (14) z2l3 4] (19)9} 4] (200 W53}
= 2r]e 9 wtle ES| A% A 22)=

trs = tlis = Iy (24)
2 ekt ¥ 4 olch meb erle AE wlle
=g 2 TS| zjAYA7e] U o tdx/f7}_ 0°]

B

o] TSE HhEslolx Boldo] HRAISHA] o=t
o] Ealo] WA o ARk vt =)
R, 2r]je ZHUE R, P TS 7l H4H&
R, Alole] IAE o]43le] ESe} TS} UAsh=
A7 T2 el ot 32k

o

n,; [frames]
R, [frames/ sec]

n, [frames]

"R, [frames/sec] (25

n, [packets]
R, [packets/ sec]

A71A, n,E HIT]R ZHYYS] F pE L] X
A 4 2 on,= TS A F2A] Zbt A
olefof 3tul, 4] (14), 4] (20) % 4] 23)& W53
oF gtk o= mElow vlehiw 3 83} zit)h

| &
f Trmin S€C 1

1/R,
Video es— —’

fe— 1A, _’l n, th Frame
o (- ¢

Y !

n, th Frame

-’rlp"_ H H thT 1.”
HH Ny, H
TS i :
ranet I - - “ = ‘

I /4

0 time [s]

a2l 8. WML 913t 7| AED HE AEFHA)

A1 7HA
TS 2=35 w57] S #HFE] AEHe A W

e AAgre] AR Qlsle] Fiks] 71 ~EH

a4 gich wei 4] A 9)F W
= Aae) A7 Tl W 2= A
of WA stolol ek 4] 5% WEATE 3

& AT T

min -

i

1 1 1
T = LsCiM,
[ th Ru R[IJ (26)
= L.CMI[ t, t, t,]
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=1/ 8 DTV ~Ee] ub QA S A4 217

olct. o714 L.C.M.= HAFwTE ovishs
least common multiple®] ~8F4 F3lo|c}

gh=2] 9]A] ulKDTV : Korea Digital Televi-
sion) = ATSC (Advanced Television System
Committee) #53Fe| 734 TS| ALE Ryt
19.392658 [Mbps]e|m, &= $1AdRkE EEte] 7
< TS A48 R.7} 34.352[Mbpsjolct  mdh
TSsHZL- 188uje|ER FAH B2 TS 3l HF
& R,= 77

19.392658 x 10°

188 x 8 " ’
- packets
~ 12887.406[ = ]

R parsc =

@7

34.352%10°
188 x 8 (28)

= 29840.4255 [M]

R ywkprv =

sec

o]t}

gt 9)Adul4 WEek KDTV ¥ ATSC ®3eqh
o #Adsh= vlo]e E9e] 79 7 ZadEell
ate] FAALS WSS HAE AT M TS
Akl %2 2 F 3elle} 2t

E 2 9 30X & 5 AdRe] =] 24, 30,
603 ASoll= T ,,0] 47322} 752288 FE3]
e 7hsde o 4 ok =3 E 6K vjre
=& R,7} 30 [frames/sec], Qr]e = YYE
R,7} 31.25 [frames/sec]d] 739, HAAZE T,
7528 ex]e 1 =efjsl AAARE 19 HIEL 1
Zq] ABATE 1,52 A vje] =R A] (13)3 A
(205 ERMt ol mlYe =AY F s
22,5600] 2% sequence’} GOP W& FAIE I 1
GOP7} 15=#8] w92 FAfIc, Bte
sequence®] = & Al 1,5040|c}k mE3F or]
2 =ZHYe] F a,e 23500, L TS HRY &
npe 9,696,329 2 7tz Aot wheba 752% b
21°] ES¢} TSE Adshd Eal& dAe] whAs)x]

B 2. 35 89S T i

¥ 3. A4 18 £ ATSC ¥ KDTVE| T,

F;':ge T min Nyr TS size

[Hz] [sec] | [frames] [pa:ths] [Gbytes]

24 752 18,048 9,696,329 | 1.823
30 752 22,560 9,696,329 | 1.823
60 752 45120 9,696,329 | 1.823

perh oF AFE AR Al A7) S8 7]
B ~Eglo] geko 1822909852 [GB]7} Xt

m. &8 Zn ¥ @

ATl E by tes B tsE AES] AAA]
7171 918 =298 28] ESe} TSE Alxts)
9rl. ESE MPEG-2 MSSG (MPEG Software
Simulation Group)el|4] #|-38= MPEG-2 H|t| 2
st whPak DolbyAtell] Algsh= AC-3 St
wllle apgate] Altelcdct. olw) AMgE A
b R 2 ARl S ARsisleH, 2]
dlojel= & 4olxe} o] A (17)E s A
g ARSI o] ollA 2r]e dHlolel:= 7}
Ade] FurE HEjd APE AMSgheEs A
HE B3l EdE e o] {A rhsEle
= 35k

E 4. 2] doly Ful

Front Left Center Front Right
220 [Hz] 440 [Hz] 880 [Hz]
LFE
110 [Hz]
Rear Left Rear Right
1760 [Hz| 3520 [Hz|

=3l B dyoie EdlaFE AERY FIE
A7 T2 S 2SI, o] E o83l nhEe
Z EHAFE AEZS TektronixAF2] MTS100
MPEG-2 System Analyser V2.12 #A7]5 AR8-3}
of 73} 9dlxls} o] Hzskich

ATy AREl Edlaxe rEme

F;:@e T Ny Ny TS size AdherentAle] AD951G-II ~E%] HMA7] (genera-
[Ez | ook | [famen} i (piietal LT PYIeel tonE AHEEl 2Eoz YYA7|, Eidenrle]

24 47 | 1128 | 1,073,500 | 0.202 3313A 8/16 VSB 7] (modulator)E AR&a}o]

30 47 1,410 | 1,073,500 | 0.202 A #z3t 2@ VSB wWE3F c}S, EidenAle)
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