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Abstract The purpose of this study is to review systematically the literatures on the research of the elderly
speech signal processing based on the domestic gender innovation and to introduce the utility and
innovation of the gender analysis methods. From 2000 to present, among the 37 research papers published
in the Korean Journal, 25 papers were selected according to the inclusion and exclusion criteria. And
gender analysis methods were applied to gender research subject and design. Research results show
diversity of research field and high gender recognition of R & D team are needed in research and
development of engineering of gender innovation perspective. In addition, government-level regulation and
research funding should be systematically applied to gender innovation research processes in the elderly
voice signal processing and various gender innovation projects. In the future gender innovation in the
elderly speech signal processing can contribute to the creation of a new market by developing a voice
recognition system and service that reflects the needs of both men and women.
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Fig. 1. PRISMA Flow Chart

Table 1. Research methods for Gender innovation

Methods

Contents

1. Rethinking
research priorities
and outcomes

- How do researches potentially address the
strategic choices in terms of sex or gender?
- How do gender norms influence priorities?,
and etc.

2. Rethinking
concepts and
theories

- This method discuss how background
assumptions about sex or gender are formed in
the concepts and theories of the research field.
- What issues related to sex and gender are
not being addressed, or are being
misunderstood or misrepresented, as a result
of how concepts and theories are framed in the
field?

3. Formulating
research
questions

- How do sex and gender limit the research
questions made in this field?

- What research questions would Formulate
more creative research designs and methods?

4. Analyzing sex

- This is to report the sex of research samples
including subjects or users, etc.

- This is to recognize differences which exist
within samples of females and males.

5. Analyzing
gender

- What are the researchers’ assumptions and
behaviors which affect the proposed research
by means of gender?

- What are the research subjects' needs,
assumptions, or behaviors when they affect the
proposed research by means of gender?

6. Analyzing how
sex and gender

- Sex and gender interact to make design
objects, buildings, cities, and infrastructures.
- Recognizing how gender shapes sex and how
sex influences culture is critical to designing
quality research. Sex and gender also intersect

intersecting with
sex and gender

interact o ) )
in important fields such as a variety of other
social factors, socioeconomic status, ethnicity,
geographical location, etc.
7. Analyzin: . ) )
vng - This method is to define relevant factors or
factors

variables and identify intersections between
factors or variables in terms of sex or gender.

8. Engineering

- Evaluating Past Innovation Practices

innovation - Analyzing Users and Markets, Obtaining User
processes Input, and Evaluation and Planning

9. Designing - The basic, applied, or etc. research posed to
heath and advanced information in the field of health
biomedical research and medicine should take sex and
research gender into consideration.
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- Identify the area of work or everyday life they
wish to address.

- |dentify potential target groups, etc.

- Seek user or community input, etc.

10. Participatory
research and
design

- Models based on a single sex or particular
groups of men or women can influence the
negative material consequences.

11. Rethinking
standards and
reference models

12. Rethinking - This is to remove questions that can restrict
language and innovative knowledge in unconscious ways.
visual - Remove assumptions that unconsciously

representations reinforce gender inequalities.
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Fig. 2. Trend of number of papers published by year
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Table 2. Distribution of published papers

) ) Number of
index Journal title )
papers published
1 Phonetics and speech science 15

2 |Eromonomics Society of Korea 1

3 |The HCI Society of Korea 1
4 |Korea Institute Of Communication Sciences 2
5 | Commimation Seencee e 1
6 |The Institute of Electronics Engineers of Korea 1
7  |The Korean Society Of Broad Engineers 1
) IEr%\‘;uetgr Sf)f Korean Electrical and Electronics 1
9 | The Korea Contents Society 1
10 |The Linguistic Society of Korea 1
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Table 3. Results of a systematic review for Gender innovation analysis (n=25)

index Field author year Research title Sample size Gender analysis method

Voice quality of normal elderly people |Elderly n=60 (M: 30, F:30) / 4. Sex analysis

1 Humanities Sol hee Lee, et al. | 2018 |after a 3oz water-swallow test: An | Young youth n=60 (M: 30, |Do not analyze voice quality by sex
acoustic analysis F:30) for elderly and young youth
Effects of ICT Ability of the Elderly 4. Sex analysis

2 Engineering Minjee Kim, et al. | 2017 |People for the Acceptability of Elderly n=51 (M: 23, F:28) |pg not analyze Effects of by sex for
Conversational Agent elderly
Electroglottographic Measurements of |Elderly n=60 (M: 30, F:30) / 4. Sex analysis

1 Humanities Do-Heung Ko 2011 |Glottal Function in Voice according to |Young youth n=100 (M: 50,
Gender and Age F:50) analyze Effects by sex for elderly

. A Study on the Improvement of the
Interdisciplinary

3 ) Ah Rong Yong, et al. | 2018 |Voice of the Virtual Assistant Service |Elderly female n=2 None gender analysis
studies
for the Elderly
1 Humanities Ji-Eun Kim 2015 Reinterpretation of Stop Production in Elderly male n=8 None gender analysis
Korean Elderly Speakers
4. Sex analysis
. o Elderly n=40 (M: 19, F:21) / )
1 Humanities Hyurjoo Cha, 2012 Ellscolurse Characteristics in Healthy Young youth n=40 (M: 19, 5. Gender analysis
erly F:21) 6. Analyzing how sex and gender
interact
Speech perception difficulties and their 4. Sex analysis

- . o T Elderly n=15 (M: 3, F:12) /
1 Humanities | Lee, Soo Jung, et al. | 2016 |associated cognitive functions in older Young youth n=15 (M:8, F:7) Do not analyze Effects by sex for

adults elderly
i i 4. Sex analysis
- Prevalencg pf Voice D|sorders and Elderly n=169 (M: 59, F:110) Y
1 Humanities Yunkyung Song 2012 |Characteristics of Korean Voice / Adults n=92 (M:39 F:53)
Handicap Index in the Elderly ults n= : : analyze Effects by sex for elderly
- ; 4. Sex analysis
4 Engineering | Seoungjun Lee, et al. | 2014 Elderly Speech Analy5|§ .for Improving Elderly n=40 / Adults n=40
Elderly Speech Recognition analyze Effects by sex for elderly
i i 4. Sex analysis
o A Study of Acoustic Masklng Eﬁggt Elderly n=21 (M: 10, F:12) / A
6 Engineering | Yuyong Jeon, et al. | 2008 |from Formant Enhancement in Digital _ -
Hearing Aid Adults n=22 (M7, F:14) analyze Effects by sex for elderly

Senior Life Logging and Analysis by
7 Engineering | Seon Dae Kim, et al. | 2018 |Using Deep Learning and Captured  |None sample data None experiments
Multimedia Data

Design and Implementation of the
4 Engineering | Moonwon Choi, et al. | 2012 |Aging-Friendly Telemedicine System |None sample data None experiments
Based on CPS for Silver Town

Effects of Respiration and Oral Motor
Hee-Un Jun, et a. | 2011 |Training based on Musical Elements |Elderly n=27 None gender analysis
and Singing on Voice of Healthy Elderly

Interdisciplinary
studies

Rate and Regularity of Articulatory
1 Humanities | YoonHee Cho, et al. | 2013 |Diadochokinetic Performance in Healthy
Korean Elderly via Acoustic Analysis

Elderly n=30 (M: 7, F:23) /

Adults n=22 (M7, F:14) None gender analysis

i . Acoustic Characteristics of Stop Elderly n=37 (M: 12, F:25) / 4. Sex analysis
! Humanities Hyunji Yoo, et d. 2015 Consonants in Normal Elderly Adults n=23 (M:9, F:14) analyze Effects by sex for elderly
" Characteristics of Respiration and Elderly n=18 (M: 7, F:11) / 4. Sex analysis
! Humanities | Meeryung VWeo, et dl. | 2010 Phonation in Normal Health Elderly Adults n=15 (M:7, F:8) analyze Effects by sex for elderly
50y n=22 (M:4, F:18) / 60y

Characteristics of Orthographic

! Humanities JiHye Yoon, etal. | 2014 Retrieval with Age in the Elderly

n=20 (M:3, F:17) / 70y None gender analysis
n=22 (M: 6, F:16)

Acoustic Characteristics of Female 5. Gender analysis

1 Humanities | Jaeho Hwang, et al. | 2012 |Senior Citizens in Communities: The E\:e:ré\g ffrg:zj:d:fxon analyze difference of area by gender

Effects of Residence and Depression for elderly

) ) ) o 4. Sex analysis
A Comparison on Voice between Elderly Parkinson's disease 5 Gender analvsis
10 | Humanities | Young-Ae Kang, et al. | 2008 |patients with idiopathtic Parkinson's  [n=50 (M: 32, F:18) / elderly : A

disease and normal aging group n=21 (M:9 F:12) 6. Analyzing hotvv setx and gender
interac
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1 Humanities | Youngae Kang, et al. | 2011

A study of prosodic features of patients
with idiopathic Parkinson’s disease

Elderly Parkinson's disease 4. Sex analysis

n=20 (M: 8, F:12) / elderly
n=22 (M:10, F:12)

analyze Effects by sex for elderly

A comparison of the voice difference of
persons with Idiopathic Parkinson's

Elderly Parkinson's disease

Elderly Speakers

1 Humanities In Ae Lee, et al. 2012 |*) e n=8 (M: 5, F:3) / elderly None gender analysis
disease and a normal group in five B ) .
n=22 (M:12, F:10)
vowels
o 60y n=130 (M:66, F:64) / 4. Sex analysis
1| Humanities | Sun-Hai Kim, et ol. | 2008 |Fundamental Frequencies in Korean | g6 141 (174 Fi67) /

80y n=135 (M: 67 F:68) | analyze Effects by sex for elderly

Dysphagia Handicap Index and
1 Humanities | Geun—Hee Kim, et al.| 2014 |Swallowing Characteristics based on [Young youth n=20 (M:7,
Laryngeal Functions in Korean Elderly |F:13)

Elderly n=60 (M: 32, F:28) /
None gender analysis

5 |Engineering Bong—hyun Kim, et al.| 2011

Hypertensive

Variation Measurement and Analysis of
Jitter and Shimmer Parameter Value by|Elderly patient n=40 (M:20,
Hemodialysis in Diabetic and

4. Sex analysis

F:20) analyze Effects by sex for elderly

8 |Engineering

Senior Users

An Approach to Develop a Speech
Gunho Noh, et al. | 2018 |Recognition Speaker Using Chatbot for

None sample data None experiments
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