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Kvalita slu�byKvalita slu�by

ITUITU--T odporúčanie T odporúčanie E.800E.800

súhrnný efekt poskytovania slu�by, ktorý súhrnný efekt poskytovania slu�by, ktorý 
určuje stupeň spokojnosti pou�ívateľa slu�byurčuje stupeň spokojnosti pou�ívateľa slu�by
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Subjektívne hodnotenie kvalitySubjektívne hodnotenie kvality

 

Známka 
dojmu 

Vyjadrenie kvality 

5 výborná (excellent) 
4 dobrá (good) 
3 uspokojivá (fair) 
2 neuspokojivá (poor) 
1 zlá (bad) 

 

V minulosti tie� � Excellent = 4, Good = 3, Fair = 2, Poor = 1, Bad = 0 

MOS MOS -- Mean Opinion ScoreMean Opinion Score
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�truktúra kvality�truktúra kvality
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Prepočet QoSPrepočet QoS--NPPNPP

Miera kvalityMiera kvality Sieťová výkonnosťSieťová výkonnosť

MOS

Prenosová rýchlosť
Chybovosť
�írka pásma
Oneskorenie
Tlmenie
Odmietnutie spojenia...

??????

QoS parametre NP parametre
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Vplyv �írky pásmaVplyv �írky pásma
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FIGURE  A.6/P.11
Mean opinion score as a function of lower and upper cutoff frequencies
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Objektívne hodnotenie kvalityObjektívne hodnotenie kvality

JednosmernJednosmernýý prenosprenos
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Objektívne hodnotenie kvalityObjektívne hodnotenie kvality

input x[t] output y[t]

subject
properties

listening
conditions

subject model

Speech
codec
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PSQMPSQM

output y[t]

input x[t]

subject
properties

listening
conditions

Perceptual Model

Internal Representation
of the Output

Internal Representation
of the Input

Difference in Internal
Representation Determines

the Audible Difference

Cognitive
Model

quality

subject
properties

Perceptual Model

ITUITU--T T RecRec. P.8. P.86161
Perceptual Speech Quality MeasurementPerceptual Speech Quality Measurement
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TestTestééryry QoSQoS

PSQM:PSQM:

Hammer Technologies
OPTICOM � aj PSQM+
RADCOM � aj PAMS
Zarak Systems Corp.
Telegra - aj PSQM+, PAMS
GRAYSON Wireless
SAGE Instruments
Comarco Wireless Technologies
LCC � aj PSQM+, PSQM++, AURYST, VQM
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Objektívne hodnotenie kvalityObjektívne hodnotenie kvality

T1208390-96

Quantizing Distortion qdu
Equipment Impairment FactorIe
Expectation Factor A

Mean one-way Delay T
Absolute Delay

Ta

SLR RLR
OLR

0 dBr  point

Ds-Factor

Circuit Noise Nc
referred to 0 dBr

Room
Noise Ps

Connection
quality as
perceived at
receive side

Weighted Echo
Path Loss WEPL

Round-Trip
Delay Tr

Send side
Receive side

Listener Sidetone
Rating LSTR
(LSTR = STMR + Dr)

Talker Echo
Loudness Rating
TELR

Sidetone Masking
Rating STMR

Room
Noise Pr

Dr-Factor

DvojsDvojsmernmernýý prenosprenos
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Overall Rating ROverall Rating R

Some users Some users 
dissatisfieddissatisfiedMediumMedium70 < R <8070 < R <80

Very satisfiedVery satisfiedBestBest90 < R <10090 < R <100

Nearly all users Nearly all users 
dissatisfieddissatisfiedPoorPoor50 < R <6050 < R <60

Many users Many users 
dissatisfieddissatisfiedLowLow60 < R <7060 < R <70

SatisfiedSatisfiedHighHigh80 < R <9080 < R <90

User SatisfactionUser Satisfaction
Speech Speech 

Transmission Transmission 
Quality CategoryQuality Category

RR--Value Value 
RangeRange



KIS � FRI �U

Overall Rating ROverall Rating R
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Overall Rating ROverall Rating R

Overall Rating R (ITUOverall Rating R (ITU--T Rec. G.109)T Rec. G.109)
EE--model (ITUmodel (ITU--T Rec. G.107)T Rec. G.107)

Ro Ro -- sources generating noise independently on the speechsources generating noise independently on the speech
Is Is -- all impairments which occur simultaneously with the speechall impairments which occur simultaneously with the speech
Id Id -- impairments caused by delayimpairments caused by delay
Ie Ie -- impairments caused by low bit rate codecsimpairments caused by low bit rate codecs

A A -- expectation factorexpectation factor

QoS Summit´99

AIeIdIsRoR +−−−=
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R R -- MeterMeter

0 dBr

Transmission Rating Factor R (ITU-T Rec. G.109)
R = Ro - Is - Id - Ie + A
88 = 87 - 0 - 4 - 6 + 10

87,4 10 -0 -3,9 -6

Mean Opinion Score MOS (ITU-T Rec. P.800)
MOS= 4,3

1 2 3 4 5

PC PCInternetLAN/Gateway Gateway/LANSender
Hands-free P.342

Receiver
Hands-free P.342

0 10 20 30 40 50 60 70 80 90 100

BestHighMediumLowPoorNOT RECOMMENDED



KIS � FRI �U

R R -- MeterMeter
Delay Impairment Factor Id

Id
3,87

Idt
3

0 dBr point
Ta Tc Tlan Ti Tj T

Talker Echo 3 0 0 0 0 50 0 56

Impairments Idt Idte Roe No Re TELR
3 10 94,9 -61 100 100 70

Idtes TERVs
10 T 100

Listener Echo WEP L 56

Impairments T Rle Idle
80 56 280 1

T Xd Idd

Too-long Delay 56 0,16 0

PC PCInternetLAN/Gateway Gateway/LANSender
Hands-free P.342

Receiver
Hands-free P.342

Default Values
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Packet loss impactPacket loss impact MOS=MOS=ff(p(pll))
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DelayDelay

Source: www.advanced.org/surveyor

Dejittering delay
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Packet LossPacket Loss

Source: www.advanced.org/surveyor
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Not Recommended

France Telecom to Advanced
R � Values starting  00:00 UTC, Wednesday, October 27, 1999

Hands-free P.342, coding G.711, default values G.175 
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