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A Study on Functional Characteristics of Electrolarynx “Evada” Using
Force Sensing Resistor(FSR) Sensor
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Sung Min Lee, M.D., Kwang-Moon Kim, M.D.
Department of Otorhinolaryngology, The Institute of Logopedics & Phoniatrics,
Yonsei University College of Medicine, Seoul, Korea
Department of Medical Engineering Yongdong Severance Hospital **
Yonsei University College of Medicine, Seoul, Korea

Background & Objectives : Electrolarynx has been used as one of the methods of rehabili-
tation for the laryngectomees. Previous electrolarynx could not alter frequency and intensity
simultaneously. This institute developed an electrolarynx named “Evada’ using FSR(force sen-
sing resistor) sensor, which can control the frequency(and/or intensity) simultaneously. This
study was performed for the norma! control and laryngectomees with three types of electrolarynx
(Evada, Servox-inton, Nu-vois) to reveal functional characteristics of Evada

Materials and Methods : Five laryngectomees and five normal adults were made to express
three sentences(discriptive sentence, “You stay here” : question sentence, “You stay here?”
exclamation sentence, “You!! stay here!”), using three types of electrolarynx. Frequency change
and intensity change from first and last vowel was calculated in three sentences and analyzed
statistically by paired T-test.

Results : The frequency change in the question sentence and exclamation sentence was more
prominent in Evada than in Servox-inton and Nu-vois. The intensity change in the question
sentence and exclamation sentence was also more prominent in Evada than in Servox-inton and
Nu-vois.

Conclusions : Evada could control frequency and intensity simultaneously and control degree
of frequency(and/or intensity) according to the pressing force into the button. Evada could
adjust continuously frequency and intensity during conversation. So, Evada is better in
producing intonation and contrastive stress than Nu-vois and Servox-inton.

KEY WORDS : Electrolarynx - Intonation - Contrastive stress - FSR sensor.
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& &}a o] 7& Aol FAAA 1Fo] UFE AL Fig. 1. Currently available electrolarynx and new develo-

A sl Be F= AxEN =W )\]go] bk ped electrolarynx “Evada” were shown. Evafia la-
o o ~ ol VoD L rge type(left end), Evada small type, Amplicode,

Be) g uiE F As 10%301 ATH. AR e Nu-vois, Servox-inton(right end)

2 AR HA 2 Qe A7IJEFFETFAE vA Nu-
vois, o]€a A2l Amplicode. SYAQ Servox-in-
ton, Western electric 5A%°] 3129, o|&& Fub4
o BEE FAO] WAL = YA ol 2 @
T A ol Firot FeE T MEAZ
T Ie MEL A7|AFFEFE MLt "Evada 2
A3t Fig. 1). 2 dFAE Evadast o& F
H7190F 35 Servox-inton, Nu-vois& ©]&3ldd, &
A2 57 AR 59E o g EFE 183t
o Falee) 4w WEE 45t A4 s3] &
9] 1A (intonation)® 7ZrAl(contrastive stress)E Fig. 2. Disassembled Evada was shown. Evada is com-
FHE 2 9l F=4e @7euat ShgTh posed of vibrator part, control unit and battery part.
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1. FSR sensor® ©I83t M| M2AF 5 “Evada™@
L]
1) NS H(Vibrator par) ] e (Fig. 2. 3)
AEAE WIDFERY Aol HE HEO2 Vor
ice coil. Bobbin. Voice coil holder, ND magnet.
Yoke & plateT o2 FAH0] o 7bed & 2

718 Aagh st AEel BE £EE Foli B Fig. 3. Parts composed of vibrator part in Evada was sh-
Mol A REE 28 HE 5 UER 2477 own.

AE ZARI S 8(F) A7 23§ ot AF} . . o :

]_;;j } FEUE) AT wEE et Fig. 4). Unit control circuit. Amplifier. Small out-
6 .

line package(S.0.P) type PC boardZ FA=o] Slct.

3) AL (Battery part) W (Fig. 2)
AARE AFHe] & 5 gl AAE A

2) Mo{&(Control unit)y W (Fig. 2)
ool s 29] Fuol ALE 24T £ e F
7he) vlE3} FSR sensor(Interlink Electronics Inc.
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Fig. 4. Force Sensing Resistor(FSR) sensor(interlink Elec-
tronics Inc.) in Evada(arrow head) was shown as a
part of control unit.
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AZ e 4710335 (Evada)el 4%5& 71&9]
Servox-inton A7|Q1FFF, Nu-vois HA7|AFFF
o} vj3lr] $ste 50~600) FAA} 5, 50~600]
349 5% g W BAE "YUt doF (napin p
dmd), "oF & 2% JEF Y& @o)?’ (nanin n
dmd?), "v'& #zx% Z2E "YE dol’ (panin n
dmd)«] 7 (Table D& B4 547, Evada A7

%5, Servox-inton 7|0FFF, Nu-vois A71¢)
'c‘r—‘?—-‘?— 7Yzhg o] 8-t w3 A stsit.

Evada A7I1F33FF2 FAE "YU dol & 24
g O 2 HENE dA AR FE A2 YR
Gt e gol ol REen, gEE U wel?”
€ 24T g YoM Zx WET g5 FER
EAME A HEY Fa¢ WES A RS
o "FolME JE WET 3 TR "ol dAE

ok HE A HES BA) A3l w2l 1)
o AZE e HellodE WEdAE R

HEZ FE WES FAd Z8H F21, “dol oA
T A% WET ¥atA 24 ¢, Evada A7)
ATFFY Fabr AshEN = 90~125Hz, 2= s}
B9 55~70dB SPLo| At

Table 1. Three sentences for investigating frequency and
intensity change in electrolaryngeal speech

W & ¢ ol. (napin ndmd, You stay here.)
u =  d/o}? (napin ndmd? You stay here?)
Y =\ °} (napin ndmd!, You!! stay here!)

Nu-vois H7|UTFFE &9 ZEe Fo571 7|
2l 249 ZelolA On-off HES E&] BAIEE H
o1le] Ui ol 9] HAME, EE ARE BT H
E9] On Aol A =, Fub Wal g
= 97~98 Hz, 4% #shH 9= 57~58 dB SPLZ ®¥
sk} =717} v =pokeh.

Servox-inton A7|UFFFE= &9 Z=rt v
H

g AeidlA aFskr HES AFge nEes T
Aol Wske F2F Hojglo] FAE U dob A
B aFda HET 8 AedlA 2 sl o'
& e gl dxe WakMe AFas e,
EeME 1FRs HERS, aME AFIs
HERRE, oF dXe F HES S F2A s,
BZE Ye goldiE U dME FHES F
Aol F23, gol dMe AFg wES F24 3

|
=4, S35 93 H9E 85~90Hz, = W3PEY
= 65~68dB SPLeIt}.
g AFAe 7 A7) FEF AFREE 9d 9

£% FEU A4S ATE F $97 59 479 7

1QTFFE AHE YE dHoF, e del?. e
doll” zt B77t A3 Fo|EWE B dgol 194
T5A den, AN 4UER 5BE TR 7
ZHe] A7RITFFE A UE dol, e el
e gol” 7 E77F A FolELE Ba, Aot
1Y whgA ik g Heln n4ge &
Frlol2E Y= 5cm<>ﬂ s %EEF e d

o o] A 4 "Y'e] Bg o' ¢} mpx]ut &4 "o} o]
Faget g Computenzed Speech Lab.(CSL
4300B : Kay Elemetrics Co.)& ol&3dle 24
apol S AAtsle] 4(Exel 7.0) T2 1YL o35}
paired T-test2 434 4 APt
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fom, 15 AR FAbsEol gl 7 EFT
& 94 L FA44
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p 54

21::10 *]E l-x_g_

- 13 -



Table 2. Frequency change in descriptive sentence(You
stay here), expressed by normal voice and th-

Table 5. Intensity change in descriptive sentence(You
stay here), expressed by normal voice and th-

ree types of electrolarynx (Hz.) ree types of electrolarynx (dB SPL)

Normal Evada Servox-inton Nu-vois Normal Evada Servox-inton Nu-vois
Laryngectomee 1.6 0 0.1 Laryngectomee -14 1.1 -04
Control -186 0.6 0.1 0.5 Control -78 -14 1.5 1.0

Evada : Servox-inton(p>> 0.05)
Evada : Nu-vois(p> 0.05)

Table 3. Frequency change in question sentence(You
stay here?), expressed by normal voice and

Evada : Servox-inton(p>>0.05)
Evada : Nu-vois(p>0.05)

Table 6. Intensity change in question sentence(You stay
here?), expressed by normal voice and three

three types of electrolarynx (Hz.) types of electrolarynx (dB SPL)

Normal Evada Servox-inton Nu-vois Normal Evada Servox-inton Nu-vois
Laryngectomee 34.2 53 0.3 Laryngectomee 7.4 3.4 0.1
Control 36.7 30.0 53 0.1 Control 5.0 7.2 2.6 0.8

Evada : Servox-inton(p<0.05)
Evada : Nu-vois(p <0.05)

Table 4. Frequency change in exclamation sentence(Yo-
u!! stay herel), expressed by normal voice and

Evada : Servox-inton(p <0.05)
Evada : Nu-vois(p <0.05)

Table 7. Intensity change in exclamation sentence(You!!
stay here!), expressed by normal voice and th-

three types of electrolarynx (Hz.) ree types of electrolarynx (dB SPL)
Normal Evada Servox-inton Nu-vois Normal Evada Servox-inton Nu-vois
Laryngectomee -28.8 -3.5 0.1 Laryngectomee - 88 0 -04
Control -583 -272 -49 -0.1 Control -108 -114 1.5 0.2
Evada : Servox-inton(p <0.05) Evada : Servox-inton(p <0.05)
Evada : Nu-vois(p <0.05) Evada : Nu-vois(p <0.05)
Holz] okJdrHTable 2). o 22 2% F7Fe YOt} Servox-inton, Nu-
AFE UE ol oA Fukr #ske Al & voisY) AF ¥g A%} vln|EttH(Table 6).

3L it 36.7Hz9) F35 718 B33, Evadal
3% FAA, BN 27 Bt 34.2, 30.0Hz2 B4
A9 Fag M KA T8 S7HE BE o
Servox-inton, Nu-vois®] 75 ¥} =7} vjn|s}ey
tH(Table 3).

WE Az B2E Y goll" A a4 W
= A4 242 T 58.3HzY T AAE
Hov, Evadadl 29 42}, A4l 747t J7 28.8,
27.2HzZ A4 249 Hnt &9 Fug 748

B2} Servox-inton, Nu-vois®] Z-¢ W3l A%
7} v)usttH(Table 4).
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2 Bolx §okch(Table 5).
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A2 Azl sl BAZEAT dA YPHeR
AHEE A3 e AJEEFE vlAlQ]l Nu-vo-
is. o]=2]42l Amplicode, SLAI¢! Servox-inton,
Western electric 5A™"%50] 9lon, ol Ful49}
FEE Al ®A g = Gtk Nu-vois 47]19]
FETFAME S ZES Fo71 vE] 1A G
oA On-off HESE w2 YHIEZ HAU} Ser-
vox-Inton H71AFFFE &9 Z=rt vig] 1€
FHClA g HEDR AFIE HEOR WA
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olof] 2 Aol ool Fukgel ARE FA
o |sd 4 3l A2 AVRJAITFFE Mdstdd
‘Evada’ 2} B33}t
Evada®l 5732 3A dArtAe] A7]|AFFFFol
A 74 A717y Atk Aolth. A7|¥ME Evada sm-
all type, Evada large type & &77HFig. 5) Id&
), Evada small typed 2717} 104X 27TmmzA] A
71 2717F 7b #Akd Servox-inton 117% 33
mm 25 ¢ Ft} Evadas 7141322 vibrator pa-
rt. control unit, battery partZ TFAEo] o
(Fig. 2). control unitel= Force Sensing Resistor
sensor(Fig. 47} Z&=0iqlo] HES FaF 7o
upe} Aate] 27|17t WakA gol 29 Falre Fevt
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Fig. 5. Completely assembled Evada was shown(left- large
type, right-small type).
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