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Analysis of the Percentage Articulation and
Voice Packet Loss over the Internet
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ABSTRACT

In this paper, we measured voice packet loss over the Korean Internet and analyzed percentage articulation by
variation of the packet loss. To do this, we reviewed real-time transmission service based on RTP/UDP/IP and test
method of the transmission quality. And implemented the real-time speech transmission system using GSM and
UDP/IP. Monosyllable list has been chosen for the percentage articulation test, each voice packet has been coded
and compressed by GSM and it has sequence number to measured packet loss and to recover out-of-order packets.
In transmission results using seven router over the Korean Intermet, we have shown that loss rates reached 1.6%
(unload), 22.5%(load) and loss rates after packet recovery by resequencing and FEC are from 9% to 35%. Finally,

we have shown that percentage articulations by variation of the network traffic are Table 4.
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i |
} \‘l !’1 \l ce M Payload Type Sequence Number

Timestamp

Synchronization source (SSRC) identifier

Contributing source (CSRC) identifier lists

Media data

(ViVersion, PPadding, X:Extension, CC:CSRC Count, M:Marker)
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Fig. 1 RTP packet structure
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Table 1. Monosyllable list for articulation test

% 4 7 2 oW A F 4 A
GO I I L
o % "% 5 4 9 ¥ 58 2
4 3 4 & 8 £ ¥ F F "
SO R N U< B O

B 2. dgel AEE 285 58T
Table 2. Word list for our intelligence test
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Fig. 2 Blockdiagram of real-time audio transmission system
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GSM compressed data (33 Bytes)

| End
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Fig. 3 Packet structure for our experiment
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Fig. 4 Distribution of the number of consecutive lost
packets (a) 22.5% loss rate (b) 14.8% loss rate
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Table 3. Packet loss and recovery ratc
A& 6553674

Traffic .
E Unload Mid-load Load

Raw data

1061(1.6%)| 9643(14.7%) [14761(22.5%)
Resequencing 737(1.1%) | 9387(14.3%) |14460(22.0%)
FEC + resequencing | 686(1.0%) | 8717(13.3%) |13367(20.4%)

B 4 #A2l&dEd dE Y8k
Table 4. Percentage articulation by variation of the packet

loss rate

T ¥ R by FEC
Replace by silence ecovery by .
and resequencing
playout

loss rate 923 | 283 | 93 | 254
1.6% 69.6% 98.0% 87.3% 99.3%
14.7% 50.0% 85.0% 529% 89.5%
22.5% 44.6% 87.0% 60.8% 82.0%

F 394 Ego] HatA| e Avv EduA
9] 45%c°] 7Me SAIBLe] 7Ry Ed o]
G A% 1% WS Ba8 £ 9

F 3tk ol e die E

Hog &5 ANlEst B
50709] #AAS ALHo s SHHTIA 129 T
dhe Atk dojelojnz FaFA | ]“37&1"& %

2094

2 vjal golmR QB YA AN E5EHE
AMoz ANEr daMe AdE B9 B o
Hol islo] Wasth ¥ 4= Aol ta Wby
g 10002 @48e U Aolxe Wil

8ol G AAEI) 0% Az e olgs
ﬁ HoE 2o g HePue 1AE ¥ A
et ohAl 8kHzZ 4}

g
1k
i
2
E

lo rL[o -{o

&L
93 4, ‘lau A el
HHZol A A7 E 53 AFAFIAY] WESN R
or getdd ¥ se A¥AENE FEEe] &4

& Wl mE @5 dawe 254 ok ﬁﬂﬂ
g =44oz yehd Aol i wWExe
A5, S48 B2 A%l 238 HaEs &
vehd B9t g 8 e ole sizdde] vy
v 5A4o] vig- EfA g s FHAdH T4
Qlglo] 10gez A2 Qdojud wWEgl Ao #
it

‘ T dEe
LD e —

3

g : p : 5 >

Packetlnss rate (%)

3% 5. HASH S WE 93 HEE 2 28 oEs
Fig. 5 Percentage articulation and intelligence by variation
of the packet loss rate

w.d 8

¥ AFelr e GSM ¢&71e7 st RTP 3
N Fg o] &sted elulde] Azt S4B Al
AV Talk) & A &atder dzlE&de) 54931 o)
AEHEd W HeeE s 484 3
65536702 FAAANE AEHAE | vEHS] E
o gefell webd 1L6%oAXFE 22.5%7HA19] A
Aol uehxtow AdAx At HjeHAE 01%
3 FECAe|&& o83 &da7le] Bde & 3%

www.dbpia.co.kr



FX/AHAYY &8 dZleds BRE B4

2okt o)) #e &4 #Hzlede] FaEA vx)
= F9YgE golrr] fEld @3 ¢ 281 "WEx
€ 3% o, 4zt Azled 46 disk] ®
48} e ARE AUk 1822 RTP/UDPIPE ©)
g3l] QIEjYl 3} Alxgle] pHeH Egigo
AR e Aee B A7dM FEd Al@aai
Yot} FEC dne]&utezx Ei7ied olgied
1g & AR EHo] 4§ Fol e F7}
A 714E 53 AAEHE AR AT BHEY
T olElEE dE 4 U AR wudd. do
2 deuidshy eyllgAl Al e 9
3lo] LPC B9 37143 Edye] 4% 9ol o
g dZEde] Bl izt A3vt AlgEofols)
Atk

Reference

1. J. Postel, “User Datagram Protocol,” RFC 768.
August 1980.

2. DOD Standard, “Transmission Control Protocol,”
RFC 761. January 1980.

3. N, Shacham, P. McKenney, “Packet Recovery in
High-speed Networks using Coding and Buffer
Management,” Proc. IEEE Infocom '90, San Frans-
isco, CA. pp. 124-131, May 1990.

4 AFE, FHE AUG, AAY, “PEE BHe
UeH B39 AR GILYANA 137 4%,
pp. 69-76 (1994).

5. H. Schulzrinne, S. Casner, R. Frederick, and V.
Jacobson, “RTP:A Transport Protocol for Real-
time Applications,” RFC 1889, January 1996.

6. H. Schulzrinne, “RTP Profile for Audio and Video
Conferences with Minimal Control,” RFC 1890,
January 1996.

7. ZihiFIR, B LR, 36, R TlES e, WHRST.

8. http: /fwwwbs.cs.tu-berlin.de/ "~ jutta/toast.html

9. R. Stevens, Unix Network Programming, Prentice-
Hall, Inc. 1990.

10. sof2], “QlEfylde] AAIY eyedZlHes &
A7 B4, dAIATEY AT,
1997. 6.

3} A (Dae Sik Ko) #3l9

19823 29 : A&t HAx}Fgt
7 FeAp

1987'd 8¢y : Zauigtn digty A
3-8 FEAAL

19919 29 - A5 gt digkl A
A3k} FEpA}

19951 29 ~1996'd 24 : Wel ¥
Lo}t EHUCSB),
Post-Doc.

1989\ 98 ~ & A U n AAFest Fug

1996 119 : 35383 9-pAd7d $4

F@ Bok Qe A A ZHER, AZ e, 3-DYA

e-mail : kds@mwus.mokwon.ac.kr

E 5f = A{Qun Sik Park) B Y

£ 1996 39 SQEtn HxEst

7 e}

| 1998y 249 - HdoiEar el A
AL 2 AFe g
B AL

19983 39~ HA: Bogtw &
4 AARFATFA
A7

1996 1149 : PR A-F8t8] = dRy T4

¥ P Fok: B A AIHEAL, AlZAE

e-mail : jspark@ee.mokwon.ac.kr

2095

www.dbpia.co.kr



