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[DESCRIPTION]

[Invention Title]

METHOD FOR AUTOMATICALLY CONTROLING VOLUME LEVEL FOR CALCULATING MOS

[Technical Field]

The present invention relates to a method of automatically control ing

the volume level of communication speech for Mean Opinion Score (MOS)

measurement and, more particularly, to a method of automatically controling

the volume level of communication speech for MOS measurement, which, before

evaluating the quality of communication speech using a MOS measurement

method, automatically controls the volume level of actual communication

speech to a predetermined optimal level, thus improving the reliability of

MOS values.

[Background Art]

Recently, with the rapid development of semiconductor and communication

technologies, mobile communication terminals have been widely popularized to

the extent that they are used as portable devices nationwide. Furthermore,

with the advent of new technology, new models having various types of

functions are successively marketed, and rapidly replace out-of-date models.

Meanwhile, in the case of mobile communication terminal manufacturers,

it is necessary for each mobile communication terminal manufacturer to

ascertain the quality of actual communication speech of each terminal, which

it has manufactured, in order to manufacture terminals of the highest

quality. Furthermore, even in the case of mobile phone companies, it is

necessary for each mobile phone company to ascertain the quality of actual

communication speech of each terminal in order to check and optimize the

performance and conditions of mobile communication networks that it operates

and maintains. As a method of evaluating the quality of actual communication

speech, the MOS has been proposed. The MOS is a subjective measurement

method that evaluates the quality of communication speech based on five

levels, which are indicated in the following table 1 , by causing a plurality

of users to listen to the communication speech, representing the degree of



user satisfaction as scores, and obtaining the average of the scores.

[Table 1]

The MOS measurement method is a subjective measurement method, as

described above, and thus the objectivity thereof is low and, at the same

time, the cost of taking measurements is high, therefore automated and

objective methods have recently been preferred. In greater detail, there are

Perceptual Speech Quality Measurement (PSQM), defined in ITU-T P .861, and

Perceptual Evaluation of Speech Quality (PESQ), defined in ITU-T P .862 to

respond to packet loss and the like based on the PSQM.

Meanwhile, the above-described MOS measurement method can be performed

in such a way as to measure the quality of actual communication speech

between mobile communication terminals or the quality of actual communication

speech between a mobile communication terminal and a wired telephone. In

this case, an MOS value may change according to actual communication speech

between the two communication terminals, and thus the reliability of MOS

values is assured only when the actual communication speech is appropriately

controlled.

However, conventional measurement equipment, in which the above-

described MOS measurement algorithm is installed, is configured such that a

tester manually and directly controls the volume level of communication

speech, so that it is problematic in that the probability of the occurrence

of a manipulation error still exists, in particular, in that, even though the

tester controls the communication speech to a predetermined value, an MOS

value can change because the volume level of actual communication speech

varies according to the mobile communication network environment or the

characteristics of each mobile communication terminal.

Furthermore, conventionally, when a tester is spaced apart from



counterpart measurement equipment, he or she must move to the counterpart

measurement equipment in order to control the volume level of the counterpart

measurement equipment, therefore there are problems in that the usage thereof

is inconvenient and a lot of measurement time and a considerable amount of

man power are required.

[Disclosure]

[Technical Problem]

The present invention has been made keeping in mind the above problems

occurring in the prior art, and an object of the present invention is to

provide a method of automatically control ing the volume level of

communication speech for MOS measurement, which, before evaluating the

quality of communication speech using an MOS measurement method,

automatically controls the volume level of actual communication speech to a

predetermined optimal level, thus improving the reliability of MOS values.

Another object of the present invention is to provide a method of

automatically control ing the volume level of communication speech for MOS

measurement, which, even when a tester is spaced apart from counterpart

measurement equipment, can remotely and automatically control the volume

level of actual communication speech generated by the counterpart measurement

equipment .

[Technical Solution]

In order to accomplish the above objects, the present invention

provides a method of automatically control ing the volume level of

communication speech for MOS measurement using MOS measurement equipment, the

MOS measurement equipment calculating an MOS value based on results obtained

by comparing a speech signal, which is received via a voice communication

network, with a reference speech signal, the method comprising the steps of

(a) when an audio signal, including a speech signal, is received from

counterpart MOS measurement equipment in a predetermined format, measuring

the volume level of the speech signal and comparing the volume level of the

measured speech signal with a reference volume level; (b) transmitting a



predetermined intrinsic audible frequency signal, which corresponds to

'proper,' 'excess' or 'insufficiency' information resulting from the

comparison, to the counterpart MOS measurement equipment; and (c) the

counterpart MOS measurement equipment interpreting the predetermined

intrinsic audible frequency signal, which corresponds to the 'proper,'

'excess' or 'insufficiency' information, and control ing the volume level of

the communication speech.

[Advantageous Effects]

In accordance with a method of automatically adjust control ing the

volume level of communication speech for MOS measurement according to the

present invention, the volume level of actual communication speech is

automatically controlled to a predetermined optimal level before the quality

of communication speech is evaluated using an MOS measurement method, so that

the reliability of MOS values can be improved. Furthermore, the present

invention is convenient in that, even when a tester is spaced apart from

counterpart measurement equipment, the volume level of actual communication

speech generated by the counterpart measurement equipment can be remotely and

automatically controlled.

[Description of Drawings]

FIG. 1 is a diagram showing the network construction of a typical MOS

measurement system;

FIG. 2 is a block diagram showing the detailed functional blocks of an

MOS measurement algorithm to which the method of the present invention is

app lied;

FIG. 3 is a flowchart illustrating a method of automatically controling

the volume level of communication speech for MOS measurement according to an

embodiment of the present invention;

FIG. 4 is a waveform diagram illustrating the structure of an audio

signal for volume level control according to an embodiment of the present

invention; and

FIG. 5 is a flowchart illustrating a method of automatically controling



the volume level of communication speech for MOS measurement according to

another embodiment of the present invention.

*** Description of characters of principal elements ***

10: host computer

20: relay equipment

30: mobile communication terminals

40: MOS measurement equipment

50: wired telephones

60: MOS measurement equipment

70: PSTN

80: mobile communication network

100: MOS measurement algorithm

102 and 104: level control ing units

112 and 114: input filter units

120: time alignment and equalizing unit

132 and 134: auditory transform units

140: disturbance processing unit

150: bad interval detection unit

160: speech quality calculation unit

[Mode for Invention]

A preferred embodiment of a method of automatically control ing the

volume level of communication speech for MOS measurement is described with

reference to the accompanying drawings below.

FIG. 1 is a diagram showing the network construction of a typical MOS

measurement system. As shown in FIG. 1 , the typical MOS measurement system

enables MOS measurements, which target actual communication speech between

mobile communication terminals 30 and on actual communication speech between

wired telephones 50 and the mobile communication terminals 30, and thus may

include MOS measurement equipment 40 connected to the wired telephones 50 and

configured to calculate MOS values for actual communication speech, two types

of MOS measurement equipment 10 and 60 connected to the mobile communication



terminals 30 and configured to calculate MOS values for actual communication

speech. As is well known, voice communication between such wired telephones

50 and mobile communication terminals 30 is performed in such a way that

communication between a Public Switched Telephone Network (PSTN) 70 and a

mobile communication network 80, including a base station 82, is performed

via a dedicated wired network, and communication between the base station 82

of the mobile communication network 80 and the mobile communication terminals

30 is performed in a wireless manner.

Meanwhile, the pieces of MOS measurement equipment may be classified

into two types of equipment 10 and 40 that are respectively connected to the

plurality of wired telephones 50 and the plurality of mobile communication

terminal 30 and can simultaneously measure MOS values for the wired

telephones 50 and the mobile communication terminal 30, and equipment 60 that

can measure an MOS value for a single mobile communication terminal. The

equipment that can simultaneously measure MOS values for the plurality of

mobile communication terminals 30 may include a host computer 10 provided

with an MOS measurement algorithm and configured to calculate MOS values, and

relay equipment 20 for providing connection ports for the plurality of mobile

communication terminals 30, functioning to relay audio signals and control

signals between the mobile communication terminals 30 and the host computer

10 or to perform call processing, and detecting the current locations of the

respective target measurement mobile communication terminals 30 through a GPS

receiver 24. In the drawing, reference numeral 22 indicates a Main Control

Unit (MCU) that directly communicates with the host computer 10, and the GPS

receiver 24 is connected to the MCU 22. Meanwhile, in the equipment that can

measure an MOS value for the single mobile communication terminal 30, a host

computer, that is, the MOS measurement equipment 60 is directly connected to

the mobile communication terminal 30 without providing separate relay

equipment, and thus the MOS value can be measured. It is preferred that each

of the host computers 10 and 60 be implemented using a notebook computer so

as to enable the measurement of MOS values while circulating among base



stations in a vehicle.

FIG. 2 is a block diagram showing the detailed functional blocks of an

MOS measurement algorithm to which the method of the present invention is

applied. As shown in FIG. 2 , the MOS measurement algorithm may include a

pair of level controling units 102 and 104 for automatically controling the

volume level of a reference speech signal, which is used as a reference for

MOS value measurement, and the volume level of a speech signal (hereinafter

referred to as a 'communication speech signal'), which is distorted or

degraded through actual communication with the mobile communication terminals

30 or the wired telephones 50, to a predetermined level; a pair of input

filter units 112 and 114 for performing filtering on speech signals, which

are transmitted through the respective level controling units 102 and 104, in

consideration of the band pass characteristics of a receiver! a time

alignment and equalizing unit 120 for controling the respective starting

points of the reference speech signal and the communication speech signal so

that they are the same, in consideration of the time delay that occurs in

communication speech signals received from the mobile communication terminals

30 (such a time delay is particularly severe in Voice over Internet Protocol

(VoIP)); a pair of auditory transform units 132 and 134 for removing a signal

in an inaudible range from each of the reference speech signal and the

communication speech signal; a disturbance processing unit 140 for

calculating the difference in density between the respective volume levels of

the reference speech signal and the communication speech signal; a bad

interval detection unit 150 for detecting distorted portions in a sound

source interval in response to the processing results of the disturbance

processing unit 140; and a speech quality calculation unit 160 for

calculating speech quality based on the density difference between the volume

levels calculated by the disturbance processing unit 140, and outputting an

MOS value.

FIG. 3 is a flowchart illustrating a method of automatically controling

the volume level of communication speech for MOS measurement according to an



embodiment of the present invention. It should be noted that the method is

performed using the level control ing unit 100. With reference to FIG. 3 , at

step SlO, it is first determined whether an arbitrary audio signal is being

received. If it is determined that no audio signal is being received, the

process returns to step SlO. In contrast, if it is determined that an audio

signal is being received, the process proceeds to step S12 and the type of

tone signal included in the received audio signal is checked.

FIG. 4 is a waveform diagram illustrating the structure of an audio

signal for volume level control according to an embodiment of the present

invention. As shown in FIG. 4 , the structure of the audio signal for volume

level control according to the present invention is configured such that a

start tone signal having a regular amplitude and a predetermined audible

frequency lasts in the leading portion of the waveform for a predetermined

time tl, a silent interval, that is, an idle interval, lasts for a

predetermined time t2, and a speech signal lasts for a predetermined time t3

after the idle interval t2. In this case, each of the duration Tl of the

start tone signal and the duration T2 of the idle interval t2 may be, for

example, 0.5 sec. The duration of the speech signal may be, for example, 2

sec. The start tone signal may be implemented using any of a typical single

audible frequency signal, for example, a single signal (hereinafter, referred

to as a 'single tone signal'), and a Dual-Tone Mult i-Frequency (DTMF) signal,

which is used as a dialing signal. The reason why the audible frequency

signal is used is because the audio signal for volume level control is

transmitted to counterpart measurement equipment through voice communication,

and the mobile communication terminal filters out signals other than the

audible frequency signal.

Thereafter, at step S14, it is determined whether a tone signal

included in the received audio signal is the start tone signal of the audio

signal for volume level control. If it is determined that the tone signal is

the start tone signal, the process proceeds to step S16, and the volume level

of the speech signal, which follows the start tone signal, is measured.



Thereafter, the measured volume level is compared with a reference volume

level at step S20. Thereafter, at step S22, a tone signal corresponding to

the results of the comparison is generated and transmitted to the counterpart

measurement equipment. In this case, the tone signal corresponding to the

results of the comparison may be classified as a 'proper' tone signal,

indicating that the current volume level is proper, an 'insufficiency' tone

signal (or increase request tone signal), indicating that the volume level is

insufficient by one increment having a predetermined magnitude, or an

'excess' tone signal (or decrease request tone signal), indicating that the

volume level is excessive by one increment.

Thereafter, at step S30, whether an acknowledgement tone signal is

being received from the counterpart measurement equipment is determined. If

it is determined that no acknowledgement tone signal is being received, the

process returns to step SlO. Whether the volume level control for the

counterpart measurement equipment has been completed is checked through the

reception of the above-described acknowledgement tone signal. This

acknowledgement tone signal may also be implemented using any of a single

tone signal, which is distinguished from other kinds of tone signals, and a

DTMF tone signal, which is also distinguished from other kinds of tone

signals. Furthermore, each of the 'proper' tone signal, the 'insufficiency'

tone signal and the 'excess' tone signal may also be implemented using a

single tone signal or a DTMF tone signal, which are distinguished from other

kinds of tone signals. Meanwhile, such a tone signal is implemented using a

tone signal alone, unlike the above-described audio signal for volume level

control. Furthermore, such a tone signal, for example, may have a structure

in which a duration of 0.5 sec, or a tone signal of 0.5 sec and an idle

interval of 0.5 sec, is provided or repeated.

Meanwhile, since the case where the acknowledgement tone signal has

been received at step S30 is the case where the volume level control for the

counterpart measurement equipment has been completed, the process proceeds to

step S32 to make a request for volume level control for tester-side



measurement equipment to the counterpart measurement equipment, and an audio

signal for the volume level control is transmitted. The step S32 may be

performed by reproducing the speech signal in the state in which the start

tone signal lasts in the leading portion of the waveform and the idle

interval follows the start tone signal, as shown in FIG. 4 . Thereafter, at

step S34, whether an certain audio signal is being received from the

counterpart measurement equipment is determined. If, as a result of the

determination at step S34, it is determined that no audio signal is being

received, the program repeats step S34. In contrast, if it is determined

that an audio signal is being received, the process proceeds to step S36 and

whether the received audio signal is the 'proper' tone signal is determined.

If, as a result of the determination at step S36, it is determined that

the received tone signal is not the 'proper' tone signal, the received tone

signal corresponds to the 'insufficiency' tone signal or the 'excess' tone

signal, and thus the process returns to step 32 after the volume level of the

speech signal is increased or decreased to be greater or smaller than the

current volume level by one increment. If, as a result of the determination

at step S36, it is determined that the received tone signal is the 'proper'

signal while performing the above-described process, the process proceeds to

step S50 and an acknowledgement tone signal is transmitted, therefore the

program is terminated. The MOS value measurement is not started until the

above-described volume level control process is terminated.

FIG. 5 is a flowchart illustrating a method of automatically control ing

the volume level of communication speech for MOS measurement according to

another embodiment of the present invention. Since the same reference

numerals are assigned to steps identical to those indicated by reference

numerals shown in FIG. 3 , detailed descriptions thereof are omitted. The

present embodiment is described with reference to FIG. 5 below. At step

S24, the difference between the volume level of a speech signal, which is

measured at step S16, and a reference volume level is calculated.

Thereafter, a t step S26, a 'proper' tone signal is generated and transmitted



when the difference is 0 , and a control tone signal, to which the difference

is applied, is generated and transmitted when the difference is not 0 . In

this case, the control tone signal may be implemented using any of an audible

frequency signal, which can be distinguished from other kinds of tone signals

and has a regular amplitude, or a DTMF tone signal. Furthermore, the

control tone signal may be an 'excess' tone signal or an 'insufficiency' tone

signal. A level value corresponding to the difference is assigned to follow

the control tone signal. Preferably, the control tone signal may have a

structure in which an idle interval having a predetermined duration follows

the control tone signal.

Meanwhile, if, as a result of the determination at step S36, it is

determined that the received audio signal is not the 'proper' tone signal,

that is, it is determined that the received audio signal is the control tone

signal, the volume level is controlled based on the difference (level value)

assigned to follow the control tone signal at one time.

[Industrial Applicability]

The method of automatically control ing the volume level of

communication speech for MOS measurement according to the present invention

is not limited to the above-described embodiments, and may be modified and

implemented in various ways within the range of the technical spirit of the

present invention.



[CLAIMS]

[Claim 1]

A method of automatically control ing a volume level of communication

speech for Mean Opinion Score (MOS) measurement using MOS measurement

equipment, the MOS measurement equipment calculating an MOS value based on

results obtained by comparing a speech signal, which is received via a voice

communication network, with a reference speech signal, the method comprising

the steps of:

(a) when an audio signal, including a speech signal, is received from

counterpart MOS measurement equipment in a predetermined format, measuring a

volume level of the speech signal and comparing the volume level of the

measured speech signal with a reference volume level;

(b) transmitting a predetermined intrinsic audible frequency signal,

which corresponds to 'proper,' 'excess' or 'insufficiency' information

resulting from the comparison, to the counterpart MOS measurement equipment;

and

(c) the counterpart MOS measurement equipment interpreting the

predetermined intrinsic audible frequency signal, which corresponds to the

'proper,' 'excess' or 'insufficiency' information, and controling the volume

level of the communication speech.

[Claim 2 ]

The method according to claim 1 , wherein, at the step (c), the volume

level of the communication speech is controlled by a predetermined increment.

[Claim 3]

The method according to claim 1 , wherein:

at the step (b), an intrinsic audible frequency signal that indicates

an amount of excess or insufficiency is transmitted, in addition to the

predetermined intrinsic audible frequency signal corresponding to the

'proper,' 'excess' or 'insufficiency' information; and

at the step (c), the controling of the volume level of the

communication speech is performed in such a way as to control the volume



level of the communication speech according to the amount of excess or

insufficiency at one time.

[Claim 4]

The method according to any one of claim 1 to 3 , wherein the audible

frequency signal is a single frequency signal having a regular amplitude.

[Claim 5]

The method according to any one of claim 1 to 3 , wherein the audible

frequency signal is a Dual-Tone Mult i-Frequency (DTMF) signal.
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