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% traceroute merlin.ciens.ula.ve - ‘ . | . .
traceroute to merlin.ciens.ula.ve (150.185.128.1), 30 hops max, 40 b’yte‘packet's_
1 esc2hub-gw (128.8.10.9) 10 ms 10 ms 20 ms : ST
2 sura8-umd-cl.sura.net (128.167.104.1) 10 ms 10 ms 0 ms
3 nss-SURA-eth.sura.net (192.80.214.247) 20 ms 10 ms 10 ms )
4 nss-SURA-eth.sura.net (192.80.214,247) 10 ms !N 20 ms !N 20 ms N
% man nslookup :



traceroute to dino.conicit.ve (150.188.1.10), 30

oP

= )
H O W m Sl aa W

't3—1.cnssSB.t3.ﬁsf.net

‘t3-0.cnss32.t3.nsf.net
t3-0.cnss33.t3.nsf.net (140.222.
{140.222.137.1)
(192.12.211.75)

csc2hub-gw (128.8.10.9)
sura8-umd-cl.sura.net
en-0.enssll36.t3.nsf.net

30 ms

t3-3.cnss56.t3.nsf.net (140.222

(140.222

t3-0.enssl37.t3.nsf.net
pax-gateway.jvnc.net
*+ 150,188.2.1 (150.188.2.1)
* dino.conicit.ve

{150.188.1.10})

(128.167.104.1)
(192.80.
(140.222.

hops max, 40 byte packets

0 ms 10 ms

10 ms, 30 ms 20 ms
214.248) 10 ms 10 ms 20 ms

58.2) 10 ms 20 ms 20 ms

.56.4) 10 ms 10 ms 10 ms

.32.1) 10 ms 20 ms 20 ms

33.1) 10 ms- 10 ms 30 ms
30 ms 20 ms 20 ms

50 ms 30 ms 30 ms

5380 ms 5640 ms
4900 ms 3430 ms
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% traceroute ivic.ivic.ve.

traceroute to ivic.ivic.ve

1

W ~] N U Wb

csc2hub-gw (128.8.10.9)
sura8-umd-cl.sura.net (128.167.104.1) 10
en-0.enssl136.t3:nsf.het (192.80.
t3-1.cnss58:t3.nsf.net (140.222.
t3-3.cnss56.t3.nsf.net
t3-0.cnss32.t3.nsf.net {(140.222.
t3-0.cnss33.t3.nsf.net
t3—0.en§5137.t3.nsf.net (140.222.137.1)

(140.222,

(140.222.

214.248)
58.2) 10
56.4) 10
32.1).. 20
33.1) 10

”;an-gateway.jvnc:net?f192,12.211J75) 30
3070 ms 4150
dinc.conicit.ve (150.188.1.10) 4140 ms

150.188.2.1 (150.188.2.1}

* N %
*
*
L
.l
LIt I .
* x X
* & k.

:
* o« x

150.188.4.2 (150,188.4.2) 3380 ms ! 3230 ms ! -3270 fms ! .

- -

+

(150.188.4.2), 30 hops max{;do'byté’packeté
10 ms- 10 ms 10 ms : '

ms o ‘
ms 10'ms 10 ms °
10 ms 10 ms 10 ms’
ms 10 ms 20.ms
ms 10.ms 10 -ms
ms’:-20 ms 10 ms
ms 10 ms 10 -ms
20 ms 20 ms 20 ms
ms 30 ms 30 ms
ms 4620 ms.

3010 ms 2770 nmis
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; Authority file for < ula.ve > zone

I
e - S0A merlin.ciens.ula.ve. hostmaster.merlin.ciens.ula.ve. (
9210280 ;‘Serial
86400 ; Refresh 1 day
3600 ; Retry 1 hour
432000 ; Expire 5 days
86400) : TTL
IN NS = mozart.ing.ula.ve.
IN NS merlin.ciens.ula.ve.
IN NS dino.conicit.ve.
IN MX 10 merlin.ciens.ula.ve.
IN MX 50 dino.conicit.ve.
IN . MX 200 merlin.ciens.ula.ve.
; .
; hosts listed alphabetically
adm e IN - NS merlin.ciens.ula.ve.
ziens +» IN NS merlin.ciens.ula.ve.
: IN MX 10 merlin.ciens.ula.ve.
IN MX 50 dino.conicit.ve.
IN MX 200 merlin.ciens.ula.ve,
ing | .- IN ° NS mozart.ing.ula.ve.
B IN NS merlin.ciens.ula.ve.
faces IN NS merlin.ciens.ula.ve.
ned : IN NS merlin.ciens.ula.ve.
~ector . IN NS merlin.ciens.ula.ve.

serbi ) IN NS merlin.ciens.ula.ve.



> 1s ula.ve
[(merlin.ciens.ula.ve]
Host or domain name
ula.ve
mozart.ing.ula.ve
ula.ve
merlin.ciens.ula.ve
ula.ve
dino.conicit.ve
ula.ve
'ciens.ula.ve -
merlin.ciens.ula.ve
ing. ula.ve
mozart.ing.ula.ve
ing.ula.ve
merlin.ciens.ula.ve
faces.ula.ve
merlin.ciens.ula.ve
serbi.ula.ve
merlin.ciens.ula.ve
med.ula.ve o
merlin.,ciens:ula.ve
rector.ula.ve
merlin.ciens.ula.ve
adm.ula.ve
merlin.ciens.ula.ve

Internet address

server = mozart.ing.ula.ve :

150.185.146.1

gserver = merlin.ciens.ula.ve:

150.185.128.1
server
150.188.1.10

150.188.7.2
server = merlin. ciens.ula.ve"

150.185.128.1

= dino. con1c1t ve

server = mozart.ing.ula.ve

150.185.146.1

server = merlin.ciens.ula.ve

150.185.128.1

server = merlin.ciens. ula ve

150.185.128.1

server = merlln ciens. ula.ve

150.185.128.1

server = merlin.ciens.ula.ve

"150.185.128.1

server = merlin.ciens. ula ve

150.185.128.1

server = merlin.ciens.ula.ve

150.185.128.1

120

86400

901

901
86400
120
86400

86400

86400

86400

86400

" 86400

86400

86400

86400

86400
86400

86400

86400

86400

86400
86400

86400



dino.conicit.ve
irver: ' merlin.ciens.ula.ve
ldress:” 150.185.128.1

»s_mkquery (0, dino.conicit.ve, 1, 1)
:ndRequest (), len 33
HEADER:
opcode = QUERY, id = 43, rcode = NOERROR
header flags: gquery, want recursion
questions = 1, answers = 0, auth. records = 0, additional = 0

QUESTIONS:
dino.conicit.ve, type = A, class = IN

ot answer (132 bytes):
- HEADER? : .
opcode = QUERY, id = 43, rcode = NOERROR
header flags: response, want recursion, recursion avail.
questions = 1, answers = 1, auth. records = 2, additional = 2

QUESTIONS: ..
dino.conicit.ve, type = A, class = IN

ANSWERS:

-> dino.conicit.ve
type = A, class = IN, ttl = 538, dlen = 4
inet address = 150.3:88.1.10

AUTHORITY RECORDS:

-> conicit.ve
type = NS, class = IN, ttl = 538, dlen
nameserver = dino.conicit.ve

-> conicit.ve ’
type = NS, class = IN, ttl = 538, dlen = 15
nameserver = nisc.jvnc.net

ADDITIONAL RECORDS:

~-> dino.conicit.ve
type = A, class = IN, ttl = 538, dlen = 4
inet address = 150.188.1.10 -

-> nisc.jvnc.net
type = A, ‘class = IN, ttl = 150623, dlen = 4
inet address = 128.127.50.7

i
N

- —— — —— ks —

ion-authoritative answer:
lame: dino.conicit.ve
vddress: 150.188.1.10
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Network Management

Each layer has its own diagnostics/information
Network management stations
Exception reporting
Timely
- Can contribute to network failure
Polling
Network management station determines relevance
Management Information Base (MIB)
Definitions of available data
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- MIB Structure

Defined by SMI - Structure of Management Information
Definitions in Abstract Syntax Notation 1 - ASN.]

The database defined by the SMI is the MIB - Management Inf()rmauon
Base

Names of objects look like
. 1.3.6.1.2.1.1.1

1SO (1) Identified-organization (3) DoD (6) Intermet (1) Manaﬂernent (2) Counter
(1) ...
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OSI Network Management Standards

10164-1 Object Management

" '10164-2 State Management (enabled/dlsabled actlve[busy,
~° locked/unlocked, etc.) o |
-10164-3 Relationship Management (dtrect/lndlrect
. symmetric/asymmetric) - .. | |
'10164-4 Error Reporting (critical, maJ01 mInor, warmng, 1ndetermmate)
. 10164-5 Management Service Control - filtering events
2886 Configuration Management o
4 3312 Fault Madnagement - '
" 3313 Performance Management |
3338 Security and Audit Management
3314 Accounting Management - .
3309 Log Control Management -
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OSI Network Management (ISO 7498 4)

| Done at apphcatlons level
Systems Management Application Entlty (SMAE)
B Exchanges Management application data units (MAPDUs). with other SMASES
(Systems Management Application Service Elements)
Commumcatlons may be via Common Management Infonnatlon Ser\nce Element .
(CMISE) : -
" CMISE relies on Remote Operatlons Serwce Element (ROSE) and Assoc:1at10n
Control Service Element (ACSE)
Common Management Information Service (CMIS) (ISO 9595)
ASCE: Initialize, terminate, abort
ROSE: event-report, get, set, action, create delete
Common Management Information Protocol (CMIP) (ISO 9596)
Abstract Syntax Notation 1 - ASN.1 encoding of CMIS '

L
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Who eres

Do- 1t yourself

Advantages
Inexpensive
Quick todo - T

Disadvantages | ..
Violated standards may not be immediately appareni
Asbestos | |
Appearance .
Fire and safety codes: easﬂy violated

Professional mstallatlon

- Advantages .
Installation backed by mstaller
Avoid disadvantages listed above

Disadvantages |
Cost
Time
Very few firms can do anvthing but twisted pair well
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Wiring the Neiwork

Who wires
Standards
Topology .- . .|
Wireless LANS
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* Wiring Standards
Coaxial cable 500+ Mb/s 40 UScents/mCostly to install

Sheielded twisted 200+Mb/s: 25 US cents/m IBM standard
pair (STP) copper . .

Unshielded twisted 100 Mb/s . 15.US cents/m ‘Market leader
| palr (UTP) copper o S Already installed

Fiber = .- 10---db/s £ 50 US cents/m Expensive to |
- R S terminate / interface
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Wiring Topology

Horizontal S
Recommended: Home run - 100 m maximum with UTP
Also possible |
‘ Loop . IDF - intermediate distribution
More than 100 m distances ' frany |
Between buildings |
Fiber or public connection s
~ Vertical wiring | _Horizontal wiring
1 twisted pair
p 9
>

Horizontal wiring
| twisted pair
Fiber inter-building .

BDF - building distribution frame.
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ereless LANS

Capab111t1es | )
1-10"Mb/s-for up. to 16-32 statlons
Advantages. = . )

No bulldmg wmng chanoes necessary
Ideal for temporary setups R
. Disadvantages: b
R ngher cost than fixed networkmg

Llrmted dlstances |
Interference: W1th other: systems
( Easﬂy mtercepted
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Video
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\
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Speakerphone

&
Remote
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Control
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Figure 3. ISI Conference Room
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Jcal Appitcatior;s

: A International Taleconferenc!ng (full duplex)’

The illustration below demonstrates how users on different continents can hold a wideo conference,, The Visualink 5000
digital televrsion codec provides the required conversion between NTSC {National Television Stangards Commitiee) and
PAL (Phase Alternate Line} formats lo enable international :eleconierencung

TV CAMERA % CAMEHA
TV DISPLAY TELECONFERENGCE TELECONFERENCE TV DISPLAY |
CENTER CENTER
D (NTSC AREA) : (PAL AREA)
(MICROPHONE | L— .\ . visusUrh — MICROF'HONE
5000 . ) | 5000
%— (~TSC 1SS L. 154 (PAL
. L1 SYSTEM) TERRESTRIAL SYSTEMY 1|
NETWORX:
SPEAKER - ' - SPEAKER
AUDIO AUDIO
SYSTEM . : SYSTEM
\USER DATA C3U: Customer Service Unit {USER DATA
PORT . ’ "PORT

B. Educstion Network System (almplex) !

In this application, nstructors can transmit audio and video to far away classrooms o provrde remote education. The.trans-
Titting side requires the VisuaLink 5000 encoder, camera, and microphone for transmission: the receiving end uses the
yfisualink 5000 decoder, monitors and speakers. This application can easily be configured for duplex transmission between
the instructor or main site and the remote facilitres.

.

SATELLITE . '
INSTRUCTOR ROOM SaCILITY ; | CLASSROGM FACILITY 1 (NTSC AREA)
(NTSC AREA} ] . . - v
y - Hmi D“ MONITOR
8] {NTSG)
. ) (R
NTSC CAMERA ; . 0 )
. D:{__}— Pypp—— SPEAKER
5000 ) . CLASSROOM FACILITY 2 (NTSC AREA}
{TX) \ vi D v
_ [ h [ 5000 - 5 MONITOR
MICROPHONE : EE INTSC)
! [) speaker

CLASSROOM FACILITY N (PAL AREA]

. A - Visualunk 17
— 5000 I MONITOR
1 T {PAL;

R

I___U ‘} 3PEAKER
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"FICURE &. ..
comparison of Plcture Quality
ta) Original .

Vo,

(b Coded Picture—Format: QCIF, frame rate; 15, bit rate 84 kbft/s
{c) Coded Plcture~—Format: CIF, frame rate; 10, bit rate: 64 kbit/s
{d) Coded Picture—Format: CIF, frame rate: 15, bit rate 320 kblt/s
{e) Coded Plicture—Format: CIF, frame rate: 30, bit rate: 1,472 kbit/s

video Coding Algorithm

The basic objective of video coding
is to reduce the bit rate by removing
redundant information. There are
two major categories of coding
schemes, i.e., source coding and
entropy coding.” Source _coding
deals with source material and
yields results which are lossy, i.e.,
picture quality is degraded. Source
coding can be further divided into
intraframe and interframe coding.
Intraframe coding is used for the
first picture and for later pictures
after a change of scene. Interframe
coding is for sequences of simiiar
pictures, including those containing
moving objects. Intraframe coding
removes only the spatial redun-
dancy within a picture. whereas in-
terframe coding removes also the
temporal redundancy between pic-
tures. Entropy coding achieves bit-
rate reduction by using the statisti-
cal properues of the signals and. in

theorv, is lossless. The CCITT

H.261 video coding algorithm uses
both the intraframe and inter{rame
coding schemes.

A block diagram of the CCITT
H.261 source encoder is shown in
Figure 2. I(is a hvbrid of DCT (Dis-
crete’ Cosine  Transform) and
DPCM (Differential Pulse Code
Modulation) schemes with mintion
estimation [6, 3]. In intraframe
mode. the DPCM is not operative.
Every 8 x 8 block in a picture
frame is transformed into DCT
coeflficients, linearly quantized. and
then sent to the video muliipiex
coder. The same piciure [rame is
also recovered {through the inverse

quantizer and inverse transform)
and stored in the picture memory
for interframe coding.

During the interframe coding

" mode, the DPCM is in operation.

The prediction s based on motion
estimation by comparing every

- Macro Block (luminance only) of

the current frame with the Macro
Blocks in the neighborhood of the
corresponding Macro Block in the
previous frame. If the difference
between the current and the pre-
dicted Macro Blocks i1s less than a
certain threshold. no data s trans-
formed for that Macro Block.
Otherwise, the difference is DCT
transformed. linearlv quantized.
and then sent to the video mult-
plex coder together with motion

vector information. A loop Fler

can be switched on and off 10 im-
prove piclure qualitv by removing
high-frequency noise when needed,
The step size of the linear quantizer
can be adjusted depending on the
fuliness of the transmissien buffer
of an encoder. When the transmis-
sion buffer is close to Full, the step
size will be increased so that less in-
formation needs 1o be coded. This,
of course, will result in a degraded

picture. On-the other hand. the.

step size will be decreased 10 im-
prove picture quality when the
transmission buffer s not full.

To further increase cnding effi-
ciency, variable ward-length eng
tropy coding is used in the video
multiplex coder which immed:atelv
follows the source coder There are
(ive variable word-length coding
tables for the quanuzed DT cocl-

ficients and various side informa-
tion. The output of the video mulu-
plex coder is sent 1o a transmission
buffer, which regulates the flow of
video information 10 a constant bit
rate by controlling the siep size of
the linear quantizer.

Video Data Structure

One of the most important aspecis
of a video coding standard is to de-
fine a data structure so that a de-
coder- can decode the received b
stream without any ambiguity. A
simplified hierarchical structure
with four lavers of video data is
shown in Figure 3.

Data (or each picture consists of
a picture header followed by data
for GOBs. The picture header in-
cludes a 20-bit picture start code
and other information such as
video format (CIF or QCIFL tem-
poral reference (frame number).
etc. .

The GOB laver consists of g
GOB header followed bv data lur
MBs. The GOB header includes a
16-bit GOB start code and other
information such as the position ol
the GOB, and quanuzer informa.
tion for the GOB until overridden
bv any subsequent MB quantizer
information, etc.

The MB layer consists of an MB
header followed bv data for Blocks
The MB header inciudes a vanabhle
length code (VLC) for the MB -
dress. It is followed by a VI.( L.u
MB type indicating whether 1t
intraframe or interframe, with
without motion estimation aref o«
loop filter. Depending on a partu -
lar MB tvpe. vanous combinaiions
of video side information mas .-
low. When motion estimation ~ .-
curate 1o within a given specitioa-
tion. no block data far D |
coefficients needs to be transimn
ted. [t should also be noted that
every MB in a COB needs o he

vart e Vne 36 Nn | COMMUMNICATIONS OF THE ACM
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';;,tem Acpn.cat:ov

~g Visualink 5000 simultaneously transmits monon wdeo audro (usmg NEC's AEC-400 or AEC-700 augio systems) ang caias 3mais.

-.chiasfacsimite over a 56 kb/s to 2 048 Mbrs dlg:tal transmission line. The igures below illustraté how the basic cocec.can be enranceq
“rough simple software upgrades or modulé replacement to provide additional capabiliies. These upgrades ncluce-graphcs. s o
.*ho canceller. encryption. and a multitude of other features. When integrated with NEC's agvanced tacgimile and aug:o systems e °

sualink 5000 etficiently transmuts fuli-feature simultaneous wvideo teleconferences domes:rcally or Inlernatlonally

- -
- : ’ . - % v .. Eahagncermant Uni Vsualirk 5000
= oo ].
- - - N :

— - - - — VIDEO IN 2 i VIDED
T, Camera o . . DIN - B

Document - STLLIN, o e N
Camera = . ~ st our VIDEQ *-

]
FEREI g - _ K . pour
. CE - N VIDEO IN .
S . . .- aux .
- ° - . . =—]vIDEOOUT .

. Mormstor-tor

¢ O | Documer Cameea- e -] AUX
Moruar . , T .
o — — S viDED OUT | Z%:::;
- . . . .- . A Auo!o <
.. Jo| . B - — tvipenout 2 ™ agtaitre
' l ' . SN 1, UNEfe—e
“ e o B : AUDIO
’ oA Q| Monnor . : our
T : ]-—— AUDIO OUT . :
Speaker — ] ' ] ‘
: CON BOX

. ’ : - l——‘- AUDIG N
“herophone i _—J—.- + R - - l
Jowoé T AMT .
% . ; | conr : AS%2C LSO

4

o Lsb2
) T EXT
A : @ - : RS232C
Cg:l?;!eef C)’/Z-/ RMT » CONT
i : . CONT 2 —=d HSD
. - (52 '
Personat
Writing
Board et Compuler el ) )
. o - - . ~ oL . * . -
-—I ) ' ...- ’ ‘ ~ . ~; . - ot N . ’ £
* Graoncs . T, E - - - ) - - .
Cocecor ) L : .
Secord . Ty alLink 5000 Syst ‘.A licatioh with Enhan nt Opt
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T: Tranaform
Q: Quantizer
P: Pilcture Memory with motion compensated variable delay
F: Loop filter
CC: Coding control
p: Flag for TNTRA/INTER
t: Flag for transmittad or -not
q%: Quantizar indication
q: Quantizing index for transform coefficlents
v: Motion vactor
£: Switching on/off of the loop filtar’
FIGURE 3,/H.261
source coder
Uerian coppapaation )

Motion compensation (MC) is optiocnal in ths encodar. The decoder will
accept one vactor par macroblock. Both horizontal and vertical components of
these motion vectors have {ntegar valuss not oxceading $15 The vector is used
for sll four luminance blocks in the macrobleck. The motion vector for both
coiour difference “locks is derived by halving tha componant valuas of the
macroblock vecter snd truncating the magnitude parts towvards zero to yieic
integer components.

A positive value of tha horizontal or vertica) component of the motion
vector signifies that the prediction Is formad from pels {n the previous picture
which are spatially to the right or below the pals being pradicted.
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Figure I: Inter-frame przdi}:_g'ivzﬁléck partern searc?u'ng scheme
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Combined inter-block/inter-frame prédictive searching can also be
used 1o further-reduce the searching complexity. [n_this_case. the
motion vectors of the refreshed_frame are estimated by inter-block
prediction scheme proposed in [3] and the motion vectors of
subsequent frames are estimated by inzer-frame prediction.

! +
< '

3. INTER-FRAME PREDICTIVE ‘M OTION COMPENSATED
COMPRESSION SYSTEM ... —., :

- : b .
The inter-frame motion prediction_scheme is tested for a "CAR”
sequence. The video compression system we use for-testing the
proposed motion estimation scheme’is shown in Figure 2. It 1s
basically an inter-frame hybrid DPCM/DCT compression scheme.-
Due to its robustness ard good performance, this scheme has been
used in the CCITT H.261 codec for. video telephony (1], in the
CCITT MPEG video compressor for full-motion video {2],’and in the
General Instrument's Digicipher video codec for HDTV compression
simulation [7). The motion compensator is defined 1o be block-based.
the specific motion searching scheme and error criterion‘are left open
10 implementors in the proposed draft standards. In most simuladon
studtes. a full motibn searching scheme is emploved. In this paper, the
proposed inter-frame predictive searching scheme is'implemented and
compared with the “optimal” full search scheme: >+ = ¢

P - - .

R Lemgin !

———1

r B T . i | e 1.,-‘ -

1 -
. OPCM b - wamem B m e
- - nd -}
. L P I
Figure 2. Block Diagram of Inter-frame. motion-compensated hybrid

DCTIDPCM - -
- vided compression-scheme-. .. - -

ey P

: N R
After motion compensation, the/displaced. difference frame.is block
DCT wansformed and uniformly quantized. The quantization process
takes advantage of human visual ¢hardctenisiics and coefficients are
weighted prior 1o the uniform quantization, Then, the AC coefficients
are 2ig-zag scanned.and run-length coded. The DC coefficients of
adjacent blocks are further DPCM coded to reduce: the inter-block
redindancy, Motion vectors are ndiselessly coded and fransmitted. All
ylanutics are enropy-coded prior to gansmission. -

The _Z:CAR" is a full-motion color vidéo sequence in CCIR 601 format .
with*720 by 480 per frame. 16 bits per pixel in YUVformat (or 24

i
|
L IR I
1 MR B
A e .,L, :

. e "t ;) - .. Eeas
bits in RGB format) and 60 fields interlaced per second. Tt is basic.
a fast camera panning sequerice which i< ideal for lesung ditfers
motion compensation algorithms. Moiton estimation is o~
implemented for/the Y component. assumng, that the U anc

components have the same mobon actvity. - . .

- "l B

4. EXPERIMENTAL RESULTS . -

Motion. activities in both venical and horizonral directions for -
sequence "CAR", which are measured by the full-motion search.”
scheme and the minimum absolute difference matching criterion, .
shown from Figure 3(a) and 3(b) respectively. A block size'of & by
and searching area of 16 by 16 are used for the measurerhent.
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4 measured by full search.” '
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It can be easily, observed from Figure 3{a) & 3(b} that there iv ver

slight motion, in the vertical direction and very heasy motion

associaled with_the horizontal direction. This is consivtent with 18

actual video observation. The measurement results 1050, i ate tha

consecutive video frames tend to have simtilar motion s tivanies

another word, the motion activity 1n one frame can be weil predictes
- from the-previous frame, -which is the motivation for our i~ter *ame

R L

predictive motiofi €sGfmAtON scheme.” -« LTI
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For p = 6. CIF mav be used since
there are more bits avadable to code
a picture. Due 10 its increased reso-
lution, CIF is more appropriate (or
videoconferencing applications.
For the video coding algorithm
recommended by the CCITT. the
CIF and QCIF are divided into a
hierarchical block structure consist-
ing of Pictures. Groups of Blocks

:MWWWWM

(GOBsh Macro Blacks rMBY. and
Blocks. The composiion of  a
Macro Black 1s shown i Figure 1,
Each Macro Block is composed of
four 8 x 8 lumnance 117 Blocks
and wwo 8 X § chrominance 1Cy
and Cg) Blocks. A Group nf Blacks
is composed of 3 x 11 Macro
Blocks. A QCIF Picture has 3 GOBs
while CIF has four umes that num-

ber. This elaborate hierarchical
block structure is essential for the
high-compression video coding al-
gorithm which will be bricfly de-
scribed in the following secuon.

| Drigital

Inuzgye
and Vuhw
Standards

o - p )
-t .
: i } » gz
—fo ]
] T Q ' -
Video In ——-——@—-t-f | ‘ K
4
o
To video
‘ multiptex
T coder
-1
19 n
1 -
]
F i P -V
C n y
= |
T — Transform p — Flag tor INTRAVINTER
Q — Quantzer I — Flag for transmitied or nat
P — Picture memory with motion- qz — Quantizer indication )
compensatad variable dafay q — Cuantiring Index for ranstorm coeffidents
F — Loop filtar v — Motlen vector
CC — Coding control I — Switching on/of{ of the loop filler
Block Dlagram of thq source Coder
- - Picture
Picture Header | GOB data (R GOB data Layer
I . T T e e
—_— R Group of
GOB Header| MB data "es MB data Block Layer
, e S
MB Header | Blockdata [ s+ Blockda | 292
: Fixed Length Code - e - ° Y
.o T e ——
[T variable Length Code : =SS ioek
TCOEFF e TCOEFF EOB Layer

A simplified Data Structure of the Video multiptex Coder
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2 Baslc block dlagram of hybrid DPCM/DCT encoding scheme

codees 1o ‘proprictany’
specifications and thus effectively
hecame locked-in 1o a single
manufacturer. The lesson leamt
[rom this less-than-ideal situation
led 1o virtually all T
telecommunications operators and
manuflacturers ol videoconlerencd
codee equipment coming together
within the framewnrk of a CCITT
SGXV/I Specialists Group:? -

This Specialists Group, under

Nippon Telegraph and Telephone
Corporation (NTT) chairmanship,
initially concentrated on achieving
a standard lor worldwide
videoconlerencing at 384 kbil/s
and its multiples up to almost

2 Mbit/s. The targel date for this
standard was latc 1988. The Group
would have Tollowed this with a

standard {or codees at | and

DC soefficient «_ /?Q »
: A

a

mcreasing cycles
-per picture width

increasing cycles par
picture heght

D~ .
64th coefficient

.

Toad Rhr s b ISDN apphicateens
M the event, it was udecd
imporiant to have the same
algorithm lor hath hit rate rangis,
su alter a delav ol nne vear o
single j7- 64 khiys dalt CONTT
recommendation has resulied
which covers all bil tates lrom

64 kbit,/s up 10 2 Mhitys, Ttis
expected thatthis draft CCITT
standard H.261 will become a lull
recommendation by an aceelerated
procedure during July 1990, This
article will consider the H.261
standard in more detail and
describe equipment which will
enable a range ol new audio-visual
services to hecome established

2 The H.261 algorithm
During the live vears ol CCLET

Tinternagional collaboration 1o Toym

the new standard H.261, many
alternative picture coding
algorithms were explored.
Algorithms based on diflcrential
pulse code modulation (DPCM)Y,
vector quantisation, hicrarchical
technigues, discrete cosine
translorm (DCT) and hvbrid
DPCM/DCT technigues were ili
cvaluated. An overview of these
techniques can be [ound
clsewheret Al ol these pictate
coding algorithms are quire
complex and it would have beenra
mammoth task 1o build resl-iome
hardware for all of them o allow
comparison ol the various
algorithm performances. Fin this
reason, most of the active parties’
in the international collaboranon’
built up Mexible compiier -hased
stimulation sysiems.

A video coding simulation
system consists of a real-fime
digital storage medium in
association with a mainlrame
computer and typicallv includes
suflicient storage to store a M-
second long real-time digitall
sampled video sequencel The real-
time storage, usuallv random
access memory (RAM) or Ineh-
speed parallel transter dises
(PTDs), is first used to caprure -
moving sequence [rom a diensed
real-time video source Tis date i<
then transferred at a relanely fow
speed 1o the mainlramce compuier
Various computer programs

designed to stmulate the desired

picture coding algorithm are then

segxecuted on the mainbrame

compuler and the data
subsequently returned 1o the
storage medium, This whole
process Ivpically takes several
hours lor each video sequence
However, alter this process it is
possible 1o view the resultane
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Technology

SYSTEM 261 Video € cdece utilive some ot
the most ads anced technology v giabie
Large seale integeated crrans, including
vuntom designed ASIC S Appheation
Speatic fntegrated Crromsts g are used
evaensis by alongside surlace mount
womponents tsed to merease packing
denaty, SYSTEM 241 Video Codecs are
designed o "L TF rAutomane Test
Faupme s n anallv and~ell test
taulities, v i coe watee the high prionnes
ol zeliabihity snd a et palulity

_ SYSTEM 2sl Video Codecs are 3
_ tooperate with any other video coded

Compatihilits
varaniced

cottorming to the relevant CCITT
recommendations. [0 must be noted
however that connecting a SYSTEM 261
Video Codec to a basic H.261 videa codee -
will deerade the video and the audim
pertormance of SYSTEM 261,
ASYSTEM 261 Video Codecs are
mechanically designed to allow replacement
of existing GPT video voders in the beld.

Enhancement Options
The tollowing jist covers some of the -
enhancement opuions that will be availibhe

lor SYSTEM 261 Video Codecs.

Addiional vides input medules
Addrional video outpor modubes
Spht sereen

Simultancous wraphies display
Encrvption

Echo cancellatron

16kbps audio

1SDN and other channel meettaces
Svstem controllers

Audio processing tunctions

Plus manv more planned.

—» ELECTRONIC
VIDEQ L
INPUTS SPLIT PRE PROCESSING I——| IOEO.
SCREEN | i SvsTEm
‘ ENHANCEMENTS
| VIDED | VIDED POWER L ttRam
vipgo 4—{ ouTPUT [ POST < DECODING - SUPPLY ¢ e
QUTPUTS mMaTRIX | |gARapHics PROCESSING
; N STORE |~
= . [— PRIMARY
tTY EYy
> Aﬁglzo .-’1 [P (N TERFACE
) ————>
INPUTS AUDIO MIsSIC Iﬁq“m
CES PLEXER INTERFACE
PROCESSING .
A - + OTHER
- CANGELLATION o
—
<
ez |
AVo AUDIO
QUTPUTS AUDIO DECODER
§——] POST-PROC |«
|
INTELLIGEM l JIAGNASTICS
DATA INTERFACF :\EJ\RTQQL
DATA  @—3n PORT <
INTERFACE

CCITT REQUIREMENTS
i !MANUFAC TURER DEPENDANT (STANDARD IN SYSTEM 251 VIDEO CODEC

i ’SYSTEM 261 ENHANCEMEMN™ 2PTITNS

FIGURE 2. SYSTEM 261 VIDEC CODEC BLOCK DIAGRAM '
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