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Abstract

Key words: Set-Top Box, Conditional Access, Digital Cable Television

The parental lock is the digital receiving equipment program that make platform
for Internet content Selection. When the harmful or improper TV program
appear the parental lock can help parents or guardians to limit children viewing
it and reach children protection. In the future, for the cable TV digitize, the
televisions or set-top boxes which have digital cable TV viewing function, all
need provide the parental lock. Therefore, in this study will response to amend
legislation and strengthen children protection management mechanism, and
make domestic cable TV industry to promote digitize for the set-top box with
parental lock have legislation to follow.

Through symposium and collecting literatures, we study the development
status and the method of operations of the set-top box parental lock in various
countries. Including: collected every countries set-top box parental lock standards,
then analysis the set-top box parental lock functional requirements and compare
with them; the parental lock function transmission format, the head-end transfer
program hierarchical information format requirements; analysis applicable
domestic parental lock requirements of the set-top boxes, head-end electronic
program menus and service information; research parental lock operative model
that found applicable technical standards for domestic parental lock of digital TV
set-top box; establish each test and measurement methods make a specification to
refer to our domestic digital TV set-top box parental lock.

Every country digital televisions all provide parental lock to secure
teenager vision quality, the parental lock and program hierarchical both of they
need to complement each other in cable TV. The U.S.A. subdivided various
program hierarchical in program hierarchical evaluation table, the parents can
for the violent and pornographic contents through the remote control limit
children viewing in home, when the parents do not want to children or teenagers
watch TV after 10:00 pm it also can through by setting to limit children watch
time. The Australian set-top box FOXTE in adult channels need to type the
password, but it still can through change the parental lock setting enter the adult
channels; the South Korean cable TV operators provide the parental lock not
only use blocking channels to prevent the inappropriate cannels, in the set-top
box also have distant control function let parents to know children watching
channels’ information and watching time, the parents can through the distant
control function turn off or turn on the TV.

Discussion of the experts and scholars, they hope the parental lock function
can adopt described method, if the parental lock function using result can

VI



conform to description regulation, it would not mandatory adopt which technique,
but when it implement need some buffer period let operators do some
adjustments. In the study research parental lock operative model, parental lock
password protection and domestic operators’ state, at the last, for the cable TV
set-top box function to recommend function requirement and execute test make
domestic parental lock development direction to authorized institution.
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GENERAL

Suitable for all ages.

PARENTAL GUIDANCE

Suitable for all, but parents should guide their young.

PARENTAL GUIDANCE 13

Suitable for persons aged 13 and above but
parental guidance is advised for children below 13.

NO CHILDREN UNDER 16

Suitable for persons aged 16 and above.

MATURE 18

Suitable for persons aged 18 and above.

m RESTRICTED 21
Suitable for adults aged 21 and above.
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Mews cast
Audio
Video
Data

Transport
Stream

Sports ;" Egram
Vidw}
Data
Data Tables
Program Map Table (PMT) ?
Electromic Program Guide (EPG)
Mar

B 3-1 B 74

@ﬁ%] sn(Transport Stream » TS) & — f&id 342k » i i 3t & fedp B
t+ & 188bytes & & > + & DVB-MPEG #p E;E:}ijﬁ‘#ﬁ%ls J @ﬁa?lg P R
AAEA ARG - L TRt ik 4 Byte chk & 0 H O & Ardk En
TG OE RSB RT R s B p T e @R[ BT b B
7R A (payload) # £ & 5 184 Byte -

ZE :,J

7 & ¢ Jii( Elementary Stream \ES )& AR B3 LT d S (5 971 3
SHLIAE n 0 & FH U -BEE Ro de TR FPFTRE - HE RN
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# A~ 3+ @ ;x( Packetized Elementary Stream ,PES) & 3£ - i 3+ ¢ % 5p 14
RERF e PRSP o - B 32 A Ao fb Wi 5 & - B PES

3te *ﬂ-wm%" (F AT IR U= e @ﬁﬂg dte ey - B2 oA ,Ai\. >
Boodte fREps 5o AR (Presentatlon Time Stamp, PTS ) - (375
pr ( Decode Time Stamp , DTS)2 2 H @ > o Fh A 3Fe &5 7 F R

MPEG -3 @ {7 eh— BB - zt'df\ﬁs Rk B A H A Bk T LT
m6%wm’@”&{f%§%ﬁ£ﬁ£§°ﬁ’@ﬁyﬁmW$&,
AAER G F - B ARHE ~ o

& P on( Program Stream PS)v £ #- B 5 B EF S LR AR
PES #ft¢ & 8- Be e pend AR~z Hv T 18
BAL-BEANMAREASFREFEY - BEPES G- BEAH D
i® ES - ES #t 2 .?—‘vév PES ES A F"B 7 e PES #te FALds - BB
T R R Rt 1
I
13818 pack pack pack
Program ' neader pack 1 header paci 2 header pack
Stream
/'
. K
pack |, pack pac
zag start 10 SCR :ﬂrf:‘;rtg stuffing stuffing ﬁfﬂﬁ; PES packet 1
Y code length byte
2 2 4 22 5 3 N
PESpacket1 | - - " PES packetn
ystem i i .
header rate audio | C3P3 audio video video
heagséesiarl length bound bound fixed flag flag lock flag | lockflag | bound N loop
2 16 2 6 1 A——t—1 5
. P-5TD P-STD
sireamid | "1 | yuffer bound | buffer size
' scale bound
TISOSaTE-052E
3 2 1 13
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& pind % Bitée 22> a MPEG program end code & %_ ‘0000 0000
0000 0000 0000 0001 1011 1001" (Ox000001B9) > fzfE 1yt K § = B L & F
E-ﬁ;}]}] 1:;}%_ o frF %]“rfr o

Syntax No. of bits Mnemonic
MPEG? program stream() {
do{
pack()
} while (nextbits() == pack start code)
MPEG program end code i bslbf
}

F# %k : DVB-MPEG
B 3-3 & p it

& p FEFAd MPEG i SR 912 & h’mﬁﬁi@ﬁgg R P
FOOARRE T 0 e P BicE AT F 4t e HPID - ﬁ*z#\m,—; PRI
F’ MR B AR S AR T R R RERRS CFP PN S E D H

EFR &P HFEFTAIATF 3B A T PATCAT & PMT £ # - PAT
z\ﬁaa@ﬂiﬁ]é iR aRER > d PAT 287 & 414 - B & H R PMT
P FAHP G SEAR A CAT 2 RRIEHRE!ER .fofg,ﬁp
DVB gt il 5 i FRAE » kbt £ BN AL & DVB
Blem RE@ BTN - AT A HEPARRHES RBET (SerV|ce
Information, SI) » &_ix 3% ETSI 1@1 #(ETS 300468) 74| %_cf1 - PRzz- o 4p
% *> MPEG 1 PSI & p #2731 4, % ’;ﬁd B PSI F T Ry g
FBE e § 0 kB (7 F kR e Demultiplex fof3g o er;r“Lm PSI 7% 41
PodREF e TabIeS P MU (PAT)~ i£ 2221 4 (CAT)~ & p p
it 4 (PMT) ~ fogepe 2 4 & (NIT) o 40T £ #7157 o

# 3-1 MPEG-2 PSI - DVB S| R # 1% 2

MPEG-2 PSI PAT a P R T A
(%P #FELL

PMT’s a9 p p st 4

CAT CREREY -]
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NAT PR A
Private Section / Table
DVB SI NIT PR A
(PRAXF )
SDT PRI iF %
BAT EIAE M A
EIT T T
RST TR A
TDT pERF/p oy £
TOT PR R &
ST B A4

FAL KR AR I

§ 0 T table id A et o BB EF 8 B bitss M AR ERE

% 3-2 & p # 2 F A table_id 4 fie &

#iE ¥ ik
0X00 PAT
0X01 CAT
0X02 PMT
0X03..... 0X3F | Reserved
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HeiE * i

0X40..... OXFE | User private

OXEFE Forbidden

TR &R ATy R

PAT( Program Association Table) % £ PID 5 0 % - B @ﬁ;—] A
Bi%e § 30 B PID 5 0chibfste ipdt 3¢ 4 PAT %6 @ PAT
Ve B R RS P 8 I PAT % # - PMT( Program Map Table) # % p mf]-}u
ERE-Bapod AHe iR % PMT % &£:5PID % £ 825
A Ad PAT 2R4pEhe - BEPAF NG - BARAAZT > ¥4 gk
PR T SLRLEL 0

¥ BEERR LY %4 AAP R 4 % (scrambling)rE - g B R
o p e 7 CAT(ConditionalAccess Table)# 12 » 1 i ad@ 4e % P F 3 o
CAT 4 {4 2 % “ § ohfs i B (descriptor) » Zfs & FH# ¢ ¢ 4
CA_PID- %+ PID 5 CAD_PID ﬁﬂ@ﬁiﬁjﬁé HEERTE N Fw g
S - A

B 34403 L (ECM; Entitlement Control Message) ©

B g = 4 (EMM; Entitlement Management Message)

T Rl @ﬁi%lg e? PAT 4 #.82 PMT £ % & Ed=keh 4 39847 ;g
P fRAL I @t ¢ S PID & PAT ~ PMT ~ A2 jin PID %2 [ e

B %o
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Transport stream

FID PAT

Header - 00 }»Pl'ogra:anllT’sPIDﬂ}:S »
Payload < Program 2 PMT’s PID: 3F2

TS packet { 3ES fe PMT

_—_——_—_ﬁ—*ﬂemeutm‘}' stream 1 (video) PID: 3E9 —]
50 Elementary stream 2 (audio) PID: 3JEA
—

3EA

PES for videa stream

PES for audio stream

B34 @dE R 0 R A RN

P LT AAREIIET AL R F DM R T heT BUTT o

PAT NIT TDT
(PID=0x00) (PID=0x10) (PID=0x14)
yitt i Rt

ET “_ti o ki -
————— EHE = === —{Servlce id }rservice l}-'pe) GLL‘UTLI i]l]'l-:]"llle'r ’jj‘: il "'D
] 2 i sk

Program_number 5
PMT.”PID

SEVprogram_number SEIY service id S Uservice id
PMT SDT EIT
(PID [ PAT %) (PID=0x11) (PID=0x12)

e

-
“EH
-3

EHEservicelET E B - 4]

R IRORF R ~ T ] SR

i {Eservice B HENY name
Bil H fifiservice info

EHEprogram ¥~ video
Bilaudio,” PID

A
Jire

i
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BORCE LGP # T X RTER L G MR um;] KE B B4
w7 ) 5 (Personal Identlflcatlon Number) o 3.3+ 4 5 ic 7 J2pE 0k Kk & p
A 2o~ PIN 4G 0 BRI ¢ IR ATIE ) 8 e ) mﬁ—\ o ¥t A
e b o fe b oo o R0 E £ & Gk Lo DVB R+ giAestiF
PESE - o

Parental rating descriptor

Syntax Number of bits | Identifier
parental rating descriptor()|
descriptor tag g8 uimsbf
descriptor length 8 uimshbf
for (i=0;i<N;i++}{
country code 24 bslbf
rating ] uimshbf
} )

F# %R : DVB-SI

B 3-6 DVB A+ 4 425\ 3% /2

DVB-SI %3 s T #REg =8 % 5 > Parental Rating Descrlptlon K T
NG p AP nE#hiE > TR S ETB L £ RS AN 0 F
k) %\"‘id’kb "’i}‘ﬁ% g p E‘bp m,;,\‘?&\"‘l«;“ ’ st!/’f-’u""ﬁ#l\aplz 'JL%'&‘—"T % OTIF o
0X00 & A& bl4e: F orrs L 97 2 X FERE 2 & p »-0X01 3] 0XOF
RlE Ry dts - AL 4 3T TR E S > bl4e 1 0x09 £ 77 3 5 i E 12 &
¥/ E‘EEL'J‘F% o 0X10 3| OXFF d R IE7 AL p (7 T_& o

7\334’m’3‘€;&/‘{i‘%§§

Rating Description
0x00 undefined
0x01 to OxOF minimum age = rating + 3 years
0x10 to OxFF defined by the broadcaster

F#4 %k : DVB-SI
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