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THUYET MINH DU THAO QUY CHUAN KY THUAT QUOC GIA
SINH TRAC HQC GIQNG NOI

1. Tén QCVN
Quy chuan k¥ thuat qudc gia sinh triac hoc giong noi.
2. Sw can thiét ban hanh quy chuén
Cong nghé sinh trac hoc giong noéi (Voice Biometrics) 13 phuwong phép phan
tich chuy@n sdu nham nhan dang va xac thuc danh tinh ngudi ndi dua trén cac dic
diém sinh 1y va hanh vi doc lap cua giong noéi. Trong linh vuc tiéu chuan hoa giong
noi, cac yéu to sinh Iy nhu hinh dang thanh quan, day thanh am cling véi cac yéu tb
hanh vi nhu cach phat am, tbc do noi, ngir diéu, déu gop phan tao nén dic trung am
hoc duy nhat cua tirng c& nhan. Nghién ctu cho thdy, duong am cta mdi nguoi 1a
duy nhat, véi hon 70 ciu phan trong hé théng duong am gop phan hinh thanh cac
dac diém vat ly, ngit Am va hinh thai dic trung, qua d6 tao ra mot biéu dién nhan
dang c6 muic 6 gia mao cuc thap. Ngoai ra, yéu té van hoa va ving mién ciing anh
huong dén dic diém hanh vi phat 4m, 1am tidng tinh phan biét cua cAc mau giong noi.
Trong khung phap Iy va tiéu chuan quéc té, cac tiéu chuan vé cac dic trung ky
thuat lién quan dén xtr Iy, ma hoé va nhan dang giong néi di duoc xay dung nham
dam bao tinh twong thich, d6ng bo gitta cac hé thdng, dic biét trong céc tng dung
truyén thdng, an ninh, kiém soat truy cap va céac linh vyc doi hoi d6 chinh xac cao.
Tuy nhién, dbi véi sinh tric hoc giong noi, tinh én dinh cua cac dic trung sinh tric
hoc nay con han ché hon so véi cac dang sinh trac khac nhu van tay, mong mat hay
ADN, do d6, viéc xay dung mot tiéu chuan toan cau théa man yéu cau vé do tin cay,
d6 chinh xac va kha nang chéng gia mao van la chu dé nghién ctu con dang dién ra.
Lich sir phét trién cua cdng nghé sinh tric hoc giong néi bat ngudn tir nhirng
nam 1960 tai Bell Labs, Hoa Ky, voi hé théng "Audrey" mot hé théng nhan dang
chit s6 qua giong ndi dya trén phan tich dic trung 4m thanh, tuy nhién day 1a nhan
dang dya trén ngit canh chit chua phai sinh trac hoc thyuc thy. Nam 1976, k¥ thuat
phan tich phd am duoc phat trién boi nha nghién ctu Joseph P. Olive d3 mé ra nén
tang cho nhan dang c& nhan bang giong néi trong linh vuc phap y, dit nén méng cho
cdng nghé sinh trac hoc giong noi. Trong thap nién 1990, ciing Véi sy tién bo trong
xt ly tin hiéu sb va cac thuat toan trich xuat dic trung, cong nghé nay bét dau duoc
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thwong mai hoa. Pén dau thé ky 21, nhd cac md hinh tién tién nhu GMM va i-vectors,
d6 chinh xac caa hé thong nhan dang giong noi da dugc nang cao dang ké, mé rong
pham vi ung dung trong linh vuc tai chinh, ngan hang, y té, van tai, qudc phong va
an ninh.

Trong linh vuc tiéu chuan hoa qudc té, cac tiéu chuan vé cac chi tiéu k¥ thuat
lién quan dén xtr Iy, ma hod, va nhan dang giong noéi dang ngay cang hoan thién,
nham dam bao tinh kha thi khi tich hop hé thdng trong cac méi truong khac nhau.
Tuy nhién, viéc xay dung tiéu chuan qudc té riéng biét cho linh virc nhan dang ngudi
n6i van con gip nhiéu thach thie do do 6n dinh cua cac dic diém sinh tric hoc giong
néi con han ché, d& bi anh huéng boi nhidu méi truong, yeu cau cac tiéu chuan nay
phai lién tuc cap nhat, kiém thtr va danh gia dé dam bao mac do chinh xac va an toan
cao nhat. Céc tiéu chuan hién nay mai chi dé cap dén phan nao cac ung dung trong
pham vi nho, chua thé quy dinh toan dién va théng nhat cho toan cau trong linh vuc
nay. Cac nha khoa hoc va céc t6 chirc nghién ciru van con thoi gian dai dé hoan thién,
t6i wu hoa céng nghé nham dam bao tinh duy nhat, chéng gia mao va phi hop Véi
C4C YU cau tiéu chuan qudc té trong tuong lai.

a) Ngoai nuoc:

Nhiéu t6 chirc tiéu chuan qudc té cling nhu cac quoc gia da va dang tién hanh
nghién cau, Xay dung cac tiéu chuan, quy chuan lién quan dén thu thap va trao doi
dir liéu sinh trac hoc, trong d6 c6 linh vyc sinh trac hoc giong néi noéi riéng ciing nhu
cac dang dix liéu sinh trac hoc khac nhu van tay, mong mat, khudn mat, ADN... nham
thiét lap cac chuan chung cho céc hé théng ung dung cong nghé sinh trac hoc toan
cau. C4c t6 chuc tiéu chuan tiéu biéu gom ISO/IEC (T chuc Tiéu chuan qudc té/Uy
ban K¥ thuat bién - Vién théng Quéc té), NIST (Vién Tiéu chuan va Cong nghé
Qudc gia Hoa Ky), NEC, FIDO (Fast IDentity Online).

Hién nay, tiéu chuan quéc té vé dit liéu sinh trac hoc giong néi da dugc cong
bé boi ISO/IEC véi tiéu chuan ISO/IEC 19794-13:2018. Ngoai ra, NIST (Vién Tiéu
chuan va Céng nghé Quéc gia Hoa Ky) ciing ban hanh cac tiéu chuan lién quan nhu
NIST SP 800-series va ANSI/NIST-ITL 1-2011, cap nhat nam 2015, nham huéng
dan dic ta dit liéu trao d6i cac dang sinh trac hoc nhu van tay, khudn mat, méng mat,
giong noi.



4

Tiéu chuan ISO/IEC 19794-13:2018 quy dinh dinh dang ban ghi trao dbi di
lieu giong noéi da dugc gan cho mot ca nhan trong mot phién duy nhat. Dir liéu giong
no6i dugc ghi nhan dudi dang cac rung dong am thanh trong qua trinh tuong tac 10i
noi ctia ngudi ding, bao gdm ca am thanh ¢é giong va cac &m thanh khéng cé giong
(dugc xem nhu "nhiéu" trong ngit canh nay). Churc ning chinh cua dinh dang nay la
hd tro cac tng dung nhan dang ngudi ndi tu dong, bao gom ca cac phuwong phap xac
thuc va xac minh nguoi néi (Speaker Verification and Identification — SVI), phu hop
Véi cac diéu kién thu thap dit liéu da dang, tir moi truong it nhidu dén mai truong
phic tap, ddng thoi dam bao tinh linh hoat va mé rong cua dix liéu.

Tiéu chuan ANSI/NIST-ITL 1-2011, duoc ban hanh bai NIST, quy dinh dinh
dang dit liéu chung cho trao di théng tin sinh trac hoc, bao gém van tay, khuén mat,
mébng mat, giong noi va cac dang sinh trac hoc khéc. Trong qua trinh phat trién, NIST
da tién hanh cac thir nghiém danh gia hé thong nhan dang ngudi noi ké tir nim 1996
dén nay, gop phan hoan thién cac giai phap, thuat todn va tiéu chuan cho linh vuc nay.

Tong thé, cac co quan tiéu chuan quoc té nhu ISO/IEC va NIST di xay dung
nhiéu bo tiéu chuan khac nhau nham huéng dan chi tiét cac linh vuc riéng biét caa
sinh tric hoc, trong d6 c6 dit liéu giong noi. Tuy nhién, déi véi pham vi cua quy
chuan ndy, ching ta chi tap trung nghién ctu va 4p dung cac tiéu chuan ISO/IEC
19794-13:2018 va ANSI/NIST-ITL 1-2011 @& dam bao tiéu chuan hod, tinh nhat
quan, kha niang tuong thich va mé rong caa cac hé théng nhan dang dua trén di liéu
giong néi trong tng dung thuc té.

b) Trong nuoc:

Trong bdi canh mé rong quy dinh cua Luat Can cudc (swa doi) ngay
27/11/2023, viéc tich hop dic tinh sinh trac hoc cua cong dan vao thé Can cudc bao
gom: anh khudn mat, van tay, méng mat, ADN va giong néi, da dat ra yéu cau cap
thiét vé chuan hoé va thong nhat céc tiéu chuan ky thuat lién quan dén dir liéu sinh
tric hoc giong noi. Nhu cac dic diém sinh trac hoc khac, giong néi 1a mot dau hiéu
sinh trac hoc dic trung, c6 tinh duy nhat va kha niang phan biét cao, va di duogc
nghién ciu tir 1au dé phuc vu cac muc dich nhan dang, xac minh danh tinh. Hién nay,
dir liéu giong noi da va dang duoc thu thap, luu trit trong Co so dit liéu Can cudc
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nham hd tro cac hoat dong xac nhan va xéac thuc cong dan khi c6 yéu cau, gop phan
thuc day chuyén doi sé trong linh vuc ¢dng an va nén kinh té sé québc gia.

Tuy nhién, thuc tién hién tai van thiéu mot tiéu chuan chung va cu thé vé
phuong phap thu thap, dic diém, chi tiéu k§ thuat cua dit liéu giong ndi, dan dén viec
dir liéu thu thap chwa thong nhat va déng bo gitra cac hé thong. Sy thiéu chuan hoé
nay gay ra kho khin trong qua trinh trao ddi, chia sé va tich hop dir liéu giira cac hé
théng khéc nhau, han ché kha ning lién thong cia cac co sd dit liéu sinh tric hoc
trong linh vuc Can cudc. Du da ¢6 nhiéu nghién ctu lién quan dén linh vuc nhan
dang nguoi néi, nhan dang tiéng ndi nham phuc vu cac chirc nang xac minh, xac thuc
ca nhan hoic chuyén d6i giong noi thanh vin ban (Speech to Text), nhitng nghién
ctru ndy cha yéu tap trung vao khia canh ki thuat xu Iy va thuat toén.

Do d6, dé dam bao tinh lién két, kha ning chia sé dir liéu va tinh ma rong trong
hé théng quan 1y sinh tric hoc giong ndi lién quan dén Can cudc, viéc xay dung mot
bo chuan chung vé thu thap dit liéu giong nai 1a can thiét va cap bach. Tiéu chuan
nay sé gilp théng nhat quy trinh, phuwong phap va céac chi tiéu ki thuat, qua d6 nang
cao tinh tin cdy, kha ning tich hop va phuc vu hiéu qua cho cac muc tiéu chuyén doi
s6 qudc gia trong linh vuc cdng tac quan ly Can cudc.

¢) Ly do va muc dich xdy dung quy chuan:

Ngay 21/06/2024, Bo Cong an da ban hanh Quyét dinh s6 4558/QD-BCA-
HO09 “Phé duyét tam thoi quy dinh ky thuat sinh trac hoc giong néi dé phuc vu trién
khai Luat Can cudc”, day 1a co sé bude dau huéng dan va trién khai Luat Cin cudc.
Pé chuan hoa quy dinh vé tiéu chuan ky thuat dé thu nhan giong néi phuc vu trién
khai Luat Can cudc can xay dung ngay “Quy chuan k¥ thuat quéc gia sinh trac hoc
giong néi” ban hanh chinh thirc, thay thé cho quy dinh tam thoi theo quyét dinh sé
4558/Qb-BCA-H09 ngay 21/06/2024 cua B Cong an.

3. Cin cir xay dwng quy chuan

* Co s¢ dé xay dung du thao Quy chudn ki thudt quac gia sinh tric hoc giong noi

- Co so phap ly:

+ Luat Tiéu chuan va Quy chuan ky thuat Viét Nam: Quy dinh rd trinh ty, tha
tuc xay dung, ban hanh va néi dung caa mot QCVN.
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+ Lu4t An toan théng tin mang, Luat An ninh mang: Quy dinh vé bao vé dit liéu
ca nhan, bi mat doi tu, va cac yéu cau vé an ninh, an toan thdng tin. Sinh trac hoc
giong nai lién quan truc tiép dén dix liéu sinh trac hoc - 1a dit liéu nhay cam.

- Co so khoa hoc:

+ Dac tinh sinh ly va hanh vi cua giong néi:

Sinh ly: Dya trén sy déc nhat cua cau tric day thanh quan, ¢b hong, miéng cua
moi nguoi.

Hanh vi: Dya trén phong cach noi, ngit diéu, tbc do, cach phat am dic trung.

+ QCVN can dinh nghia 10 cac dac trung (features) nao duoc St dung dé dam
bao tinh nhat quan va kha ning tuong thich.

+ C4c tiéu chuan quéc té vé cong nghé:

ISO/IEC: La ngudn tham khao quan trong c6 tinh khoa hoc cao nhu:

ISO/IEC 19794-13: Tiéu chuan vé dinh dang dix liéu cho dir liéu sinh tric hoc
giong ndi (Voice Data Format).

ISO/IEC 30107 (c4c phan): Vé danh gia va kiém tht kha ning chdng gia mao
(Presentation Attack Detection - PAD).

ISO/IEC 24779: V& biéu tuong va nhan hiéu cho sinh tric hoc.

Céc chuan cua NIST (Vién Tiéu chuan va Cong nghé Hoa Ky): Céc bao céo va
phuong phap danh gia cua NIST vé hiéu ning cta hé théng nhan dang giong noi
(Speaker Recognition) 1a tham chiéu vang trong nganh.

+ C4c chi s danh gia hiéu nang ky thuat:

FAR (False Acceptance Rate - Ty 1é chap nhan sai): Kha nang hé théng chap
nhan mot ké mao danh.

FRR (False Rejection Rate - Ty 18 tir chdi sai): Kha nang hé thong tir chdi mot
ngudi dung hop phap.

EER (Equal Error Rate - Diém 13i bang nhau): Piém ma FAR va FRR bang
nhau, dung dé so sanh tong quan hiéu ning cac hé thong.

+ Cac chi s chdng gia mao: Panh gia kha ning phat hién giong néi téng hop
(deepfake audio), ban ghi am,...



- Co ¢ thuc tién:

Theo Luat Can cudc sb 26/2023/QH15 c6 hiéu luc tir ngay 01/07/2024. Tai
Khoan 3 Piéu 15 quy dinh thong tin trong Co sé dit liéu can cudc 1a “Théng tin sinh
trac hoc gom anh khudn mat, van tay, mong mat, ADN, giong néi”. Ciing theo Luat
nay, Tai diém d Khoan 1 DPiéu 16 quy dinh “Théng tin sinh tric hoc vé ADN va
giong néi duoc thu thap khi ngudi dan tu nguyén cung cip hoic co quan tién hanh
t tung hinh sy, co quan quan 1y ngudi bi &p dung bién phap xu ly hanh chinh trong
qua trinh giai quyét vu viéc theo chic ning, nhiém vy cé thuc hién trung cau giam
dinh hoc thu thap duoc théng tin sinh trac hoc vé ADN, giong ndi ctia nguoi dan thi
chia sé cho co quan quan 1y can cudc dé cap nhat, diéu chinh vao Co s¢ dit liéu can
cudc”.

Ngay 21 thang 2 nam 2024 B Cong an da ra quyét dinh 990/QD - BCA ban
hanh Ké hoach trién khai thi hanh Luat Can cudc trong Cong an nhan dan.

- Lira chon céc tai liéu lam co sé cho viéc bién sogn cac yéu cdu ky thudt, cac
phuwong phap thur twong ung

[1]. Luat Can cudc ngay 27/11/2023.

[2]. ISO/IEC 19794-1:2011 - Information technology - Biometric data
interchange formats - Part 1: Framework.

[3]. ISO/IEC 19794-13:2018 - Information technology - Biometric data
interchange formats - Part 13: Voice data.

[4]. ANSI/NIST-ITL 1-2011 - Data Format for the Interchange of Fingerprint,
Facial & Other Biometric Information (update 2015).

[5]. TCVN 4510:1988 - Studio thu &m - Y&u cau kién trdc.

[6]. TCVN 4511:1988 - Studio thu &m - Yéu cau &m hoc xay dung.

[7]. TCVN 10615-2:2014 (1SO 3382-2:2008) - Am hoc - Po thai gian &m vang
trong phong binh thuong.

[8]. TCVN 11737-3:2016 - Am hoc - Po thinh Iyc bang giong noéi - Phan 3:
Phuong phap ghi nhan giong noi.

[9]. NIST Speaker Recognition Evaluation (SRE) Guidelines: Huéng dan danh
gia cua Vién Tiéu chuan va Cong nghé Quéc gia Hoa Ky (NIST) nham danh gia hiéu
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suat hé théng nhan dang nguoi néi tu dong (speaker recognition systems); Cung cap
cac bo dir liéu chuan, kich ban thr nghiém va phuong phap danh gia thong nhat;
Thuc day nghién ciu va phat trién trong linh vuc sinh triac hoc giong noi (voice
biometrics).

[10]. ANSI S3.5-1997 Methods for Calculation of the Speech Intelligibility Index
(SI1) - Phuong phap tinh Chi s6 kha ning hiéu loi n6i - Speech Intelligibility Index.

[11]. ANSI S1.4-1983 (R2006) Specification for Sound Level Meters- Quy dinh
ki thuat cho thiét bi do mtc &m thanh - May do do on.

[12]. ANSI S1.42-2001 American National Standard Design Response of
Weighting Systems for Acoustical Measurements

[13]. ITU-T P.58 — Do luong dac tinh tin hiéu giong noi

4. Qué trinh xay dung quy chuan

Thuc hién Luat Tiéu chuan va quy chuan ky thuat, Luat Ban hanh van ban quy
pham phap luat va cac van ban quy dinh chi tiét, huéng dan thi hanh cac Luat nay,
Ban soan thao quy chuan k§ thuat quéc gia sinh trac hoc giong néi da tién hanh cac
hoat dong can thiét cho viéc soan thao “Quy chuan ki thuat quéc gia sinh trac hoc
giong n6i”, cu thé nhu sau:

1. Thanh lap Ban soan thao Quy chuan k¥ thuat quéc gia sinh trac hoc giong noi.

2. Nghién ctu, xay dung Béo céo tong két viéc thuc hién danh gia cac vin ban
quy pham phép luat hién hanh c6 lién quan dén k¥ thuat sinh trac hoc giong noi.

3. Xay dung Quy chuan k§ thuat qubc gia sinh tric hoc giong néi; nghién ctu,
danh gia tac dong kinh té, x4 hoi cua du thao Quy chuan ky thuat quéc gia sinh trac
hoc giong noi.

3. T4 chuc khao sét 1ay mau giong ndi tai mot sé cac doanh nghiép, dia phuong.

4. Guri xin y kién bang vin ban téi mot sb Bo, nganh, dia phuong, hiép hoi,
doanh nghiép vé viéc xay dung du thao Quy chuan k¥ thuat quéc gia sinh tric hoc
giong noi. Téng hop, giai trinh tiép thu y kién cua cac co quan, to chirc ¢o lién quan.

5. N§i dung caa dw thao quy chuan

Phan I. Quy dinh chung

1.1. Pham vi diéu chinh



1.2. Béi twong ap dung

1.3. Tai liéu vién dan

1.4. Chir viét tat

1.5. Giai thich tur ngir

Phan IL Quy dinh k§y thuat

2.1. Biéu kién thu nhan sinh tric hoc giong noi

2.2. Thiét bi thu nhan

2.2.1. Micro

2.2.2. Soundcard

2.3. Moi truong thu am

2.4. Tiéu chuan ban thu &m

2.5. Quy trinh thu nhan sinh tric hoc giong noi

2.6. Dinh dang luu trir

2.7. Thdng tin sinh trac giong noi tir cac ngudn khac

Phan III. Quy dinh vé quan ly

3.1. Nguyén tic quan ly di liéu sinh trac hoc giong noi

3.2. Quan ly thu nhan di liéu

3.3. Quan ly xur ly dix liéu

3.4. Quan ly luu trit dix liéu

3.5. Quan ly chia sé va str dung dir liéu

3.6. Bao mat va truy vét dix liéu

Phan IV. Trach nhiém ciaa co quan, to chirc

Phan V. To chirc thuc hién

Phu luc

6. Poi chiéu ndi dung quy chuan véi cac tai liéu tham khao

Tai liéu tham khao 1a mot trong nhitng co s& dé xay dung Quy chuan ky thuat
qudc gia sinh trac hoc giong néi. Cac ndi dung trong tai liéu 1a co so dé xay dung
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cac quy dinh k¥ thuat, quy dinh quan 1y ciing nhu cac quy dinh chung, xay dung cac

phuong phép thu thap dir li¢u giong noi, luu trit, bao quan, ...

Bang 1. Chi tiéu ky thuat micro thu am

Chi tiéu y ,
TT Gia tri Tai liéu tham khdo/ khuyeén nghi
ky thuat
1. ITU-R BS.1116 va EBU R128: Khuyén
nghi khoang cach 10-30 cm cho micro hudng
truc (cardioid) trong thu am giong noi, dam
| bao can bang gitra tin hiéu truc tiép va tiéng
T Scm dén | »
) on nén.
) ) 30cm (b0 tri .
Khoang cach | . hi 2. TCVN 10615-1:2014 (ISO 3382-1): Nhan
_ . | micro ai _ .
1 |tr Micro dén | | p . | manh vi¢c do luong SNR trong khong gian
. dap tmg ty sO | . x ) ) ,
miéng . 7. |trinh dién, trong d6 khoang cach 20-30 cm
tin higu/tieng | . . , A ,
N x gitp gidm anh hudéng cua a&m phan xa.
on (nhicu) ) 3
3. Luu y: Khoang cach cu thé nén di¢u chinh
dua trén d0 nhay micro (d§ nhay cao can dat
xa hon) va méi truong thu 4m (6n a0 doi hoi
dit gan hon trong khoang 5 cm + 15 cm)
1. Micro sir dung dé thu mau giong néi phuc
vu nhan dang sinh tric hoc phai c6 dai tan sé
dap tng nam trong khoang tir 20 Hz dén toi
o thiéu 16.000 Hz, nham dam bao kha nang ghi
Dai tan s0|20 Hz + 16 o A N
o .. _ | nhan day du cac dic trung am hoc can thiét
2 | dap ung (101 | kHz (dac tinh T . . .
= B cho phan tich va nhan dang giong noi.
thiéu) phang)

2. Dai tan s6 20 Hz + 16.000 Hz tuong ung
v6i phd am thanh giong néi con ngudi mo
rong, bao gom cac dic trung phd cao hitu ich
cho céc hé théng nhan dang hién dai, dac biét
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trong cac mo hinh hoc may str dung tin hi¢u
toan pho.

3. Theo thdng 1& k§ thuat va khuyén nghj tur
cac nha san xuat thiét bi thu &m chuyén dung,
dai tan s6 20 Hz + 16.000 Hz dam bao ghi
nhan day du cac dic trung phd caa giong noi
con nguoi. Pham vi nay phu hop véi cac ung
dung sinh trac hoc tién tién va co thé tham
khao tir thdng sé Micro tiéu chuan studio
(Rode NT1, Sennheiser MKH416...) va cac
tai liéu nghién cau xur ly giong ndi cua IEEE,
NIST.

4. Dai tan 20 Hz + 16.000 Hz dugc tham khao
tir thong sé ky thuat ciia cac Micro dat chuan
phong thu (Sennheiser MKH416, Rode NT1,
Neumann TLM103...), phu hop véi céac
nghién ctru xt ly giong noi trong IEEE va
NIST SRE.

D0 nhay
(Sensitivity)

>-60dB

1. Theo IEC 60268-4, 3o nhay cua Micro
duoc do va cong b theo cac phuong phap tiéu
chuan. Méc do nhay phi hop nén duoc lua
chon theo yéu cau tng dung thuc té.

2. Mic du khong quy dinh rd mtc d6 nhay toi
thiéu, nhung viéc yéu cau do nhay >-60 dB Ia
hop ly cho céc ung dung thu giong noi trong
moi trudng c6 thé cd mie dd nhidu nhat dinh.
3. Micro nén c¢6 do nhay du dé thu tin hiéu
giong noi va4i d6 rd va chinh x4c cao, thuong
& mirc d6 nhay tir —60 dB tr¢ 1én dbi véi cac
hé théng nhan dang giong noi.
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4. Ngudn tham khao thyc tién k¥ thuat:

- Cé4c Micro condenser chit lwgng cao dung
cho giong noéi thuong cdé6 dd nhay trong
khoang —68 dB dén —35 dB.

- Mbt s6 thdng sé tir Micro thuc té:

Shure SM58 (D¢ nhay: —54.5 dB); Rode NT1-
A (B6 nhay: -31.9 dB); Neumann TLM 102
(Po nhay: -39 dB); Sony ECM-MS907 (B¢
nhay: —43 dB).

Pac
hudng
am

tinh
thu

Thu
hudng

dinh

1. IEC60268-4:2018 — Sound System
Equipment - Part 4: Micros:

- Tiéu chuan nay quy dinh rd phuong phap do
dic tinh dap tuyén hudng ctia Micro.

- Phan “mAau phan tng dinh huéng” (cac diéu
khoan tir muc 6 dén 21) néu cach xac dinh va
mo ta cac kiéu micro, bao gdm cé dinh hudng
mét chiéu.

2. Tai liéu k¥ thuat va thuc tién:

- Pinh huéng mot chidu giup giam tap am tir
phia sau/sau micro, tdi vu cho thu giong néi
c4 nhan trong moi trudng c6 tiéng on.

- Cac micro dinh huéng mot chiéu chuyén
dung, vi du Shure SM58, SM57, SM7, déu str
dung mau nay va duoc cac to chic thanh tra
giong noi (voice biometrics) lya chon nhd hi¢u
qua khi thu ¢4 nhan. Theo tai li¢u k¥ thuét cua
Shure: "M6 hinh thu am dinh huong giup cach
Iy nguon dm chinh trong khi giam thiéu nhiéu
nén khéng mong muén”. Micro SM58 1a vi du

tiéu biéu, duogc tin ding rong rai dé ghi giong
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n6i chat luong cao trong méi trudng séng
dong, cho thiy dinh hudng cardioid hd trg rd
trong moi truong nhiéu tap m).

- Nghién ctru trong linh vuc tro thinh (hearing
aids) cho thay:

"Micro dinh huéng véi kiéu polar cardioid
mang lai hiéu suat trudc-sau tot hon nhiéu...
Loi ich vé ty s6 tin hiéu-nhiu (SNR) c6 thé
dao dong tir 3—10 dB khi so v&i micro da
huéng" - hearingreview.com. Diéu nay ching
minh rang dang cardioid c6 hiéu qua rd rét
trong viéc ting SNR - tac dong tich cuc dén
nhan dang giong ndi va dg chinh xac trong hé

thong sinh trac hoc.

Loai micro

Micro ribbon
(Ribbon
micro), micro
ap dién
(Condenser
micro), micro
dong luc hoc
(Dynamic
micro)

- Micro ribbon: 13 loai micro 4m ap va tu
nhién nhéat - nghia 1a khong “t6 mau” am
thanh, t4i tao chinh xé4c - giong nhu “4m thanh
ma tai nguoi nghe thay.

- Micro Condenser: Loai micro nay c6 do
nhay cao va dap tng tan s rong, gitip thu &m
thanh chi tiét va chan thuc hon. Chung 13 tiéu
chuan cho cac phong thu 4m. Chung thich hop
cho: Thu am studio (podcast, sach néi, long
tiéng, giong hat) trong méi trudng yén tinh.

- Micro Dynamic (Pong): Loai micro nay rat
bén, c6 kha nang chiu dugc am thanh co
cuong do cao va it nhay cam véi tiéng 6n xung
quanh. Chuing thich hop cho: Biéu dién truc

tiép trén san khau; Moi truong on ao (nhu thu
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am trong, guitar amp); Podcast tai noi c6 kiém

soat tieng 6n mot phan.

Bang 2. Chi tiéu ky thuat soundcard

TT

Chi tiéu
ky thuat

Gia tri

Tai liéu tham khao/ khuyén nghi

Tan sb6 lay
mﬁu

(Sample
Rate)

>16.000 Hz

1. ISO/IEC 19794-13:2018 — Voice Data
Interchange Format

Tiéu chuan nay quy dinh rang dir liéu giong
noi nén duoc ghi lai véi dinh dang dinh danh,
va dé dap ung dinh 1y Nyquist-Shannon, tan
sO lay mAu phai it nhét 1a gap do6i gidi han dai
tan. [SO khong néu con s6 cu thé, nhung thuc
chat phan “tan s6 ldy mau” trong metadata
khuyén nghi mirc 16.000 Hz trd 1én.

2. Thiét bi ghi 4m (vi du: soundcard, giao dién
am thanh) phai hd tro tan s lay mau t6i thiéu
14 16.000 Hz, pht hop véi cac tiéu chuan qudc
té vé thu thap dir liéu giong nod1 phuc vu nhan
dang sinh tric hoc (ISO/IEC 19794-13:2018,
muc 6.2.1).

3. NIST Speaker Recognition Evaluation
Guidelines

- Trong vin ban “Hudng dan thu thap giong
néi dé nhan dang ngudi néi” cua NIST,
khuyén nghi: “Tin hiéu giong noi can duwoc
ghi lai duoi dang ky thudt $6 va lwu triv & dinh
dang dir lieu PCM khong nén, voi do phdn
gidi t6i thiéu 16 bit va tan sé ldy mau khéng
thap hon 16.000 Hz”.
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- Cac bg danh gia cua NIST nhu SRE2021,
SRE2024 st dung miu 16.000 Hz FLAC
hodac WAV cho cac co sé dir li€u giong nai.
4. Thyc tién tng dung va hiéu suat xir 1y:

+ Cac thu vién va nén tang xur Iy giong noi (vi
du Picovoice, nhiéu engine voice Al) quay
quanh mic 16.000 Hz dé can bang giita bang
thong tan s6 du (1én dén ~8.000 Hz, du chira
ndi dung am thanh giong n6i con nguoi) va
tdi wu hiéu suat/trich xuit dic trung.

+ Trong cac bai bao cong bd mé hinh speaker
recognition hang dau, ho rat thudng xuyén s
dung dit liéu 16.000 Hz 1am chuan dau vao.
5. Can cu ky thuat:

- Tuan thii chuan ISO/IEC 19794-13:2018
(metadata voice) doi hoi tan s6 >2 lan tan s6
cuc dai (Nyquist).

- Theo huéng dan thu thap dit liéu NIST
2021/2024: “téc d toi thicu 16.000 Hz”

- Phu hgp v nghién clru va thyc hanh trong am
thanh Al, b0 nhan dang giong noi st dung
16.000 Hz dé dam bao du thong tin va hiéu sut.

bo sau bit

ma hda

> 16 bit

1. Thong tin tir chuan NIST vé thu thap dir
ligu giong nodi

- Trong "Huéng dan thu thap giong néi dé
nhin dang nguoi noi1" cua NIST, dua ra yéu
cau rd rang: “Tin hiéu giong ndi phdi dwoc
ghi lai duoi dang ky thuat s6 va luu triv & dinh
dang dir lieu PCM khong nén, voi do sdu bit
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16i thiéu la 16 bit va tan s6 ldy mau toi thiéu
la 16.000 mau/gidy.”

Nghia la:

- Dit liéu bat budc phai 1a PCM khong nén.

- {t nhét 16 bit nham dam bao giir lai chi tiét
tin hiéu giong ndi va tranh mat mat thong tin
do lugng bit thap.

2. Co so khoa hoc tir Iy thuyét PCM & bit
depth.

Theo 1y thuyét PCM:

- Do sau bit (bit depth) xac dinh s6 muc lugng
tir hoa (quantization levels).

- V61 16 bit, ta ¢6 65.536 murc — giap dat SNR
ly thuyét ~98 dB

- Bo sau bit cang cao, d§ 0 va do muot tin

hiéu cang tot, giam nhiéu luong tir hoa.

Dai tan s
dap tng (t6i
thiéu)

20Hz =
16. 000 Hz

1. Dai dap tng tan sd cta soundcard str dung
trong hé thong sinh trac hoc giong ndi phai
dat t6i thiéu 20 Hz — 16.000 Hz véi sai s6
khong vuot qua +1 dB, nham dam bao tin hiéu
khong bi suy giam trong cac dai tan chua
thong tin sinh tric hoc quan trong.

2. Céac khuyén nghi vé do chat luong giong
n6i déu yéu cau hé théng xu Iy dai tin mo
rong dén 16 kHz, dac biét khi do giong nobi
trong moi truong thyc.

Soundcard can dat it nhat 16 kHz téc do léy
mAu, trong g voi dai tn dap ung 1én ti 16
kHz (theo dinh 1y Nyquist).
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3. IEC 60268-3 va -4

Mic du gbc ap dung cho Micro va hé thong
audio, nhung khi kiém tra soundcard, céc
thong s nhu:

Pap tuyén tan sb (frequency response); Méo
tiéng (THD); Dai dong; SNR...déu 4p dung
dugc cho soundcard audio vi day 14 thiét bi
tuong tu - s0.

4. ISO/IEC 19794-13

Muc 6.1 quy dinh: "Hé théng ghi am (bao
gém Micro, bo chuyén doi tin hiéu tuong ty-
s6 - ADC, va bo tién khuéch dai) phai dam
bao gilt nguyén do trung thuc sinh trac hoc
cua tin hiéu giong né1."

Piéu nay bao goém soundcard phai co kha
ning bao ton dic diém giong néi, va do do:
Pap tmg tan s6 > 16 kHz véi do tuyén tinh
cao (£1 dB) la phu hop.

Ty sd tin
hiéu/tiéng on
(nhiéu)

>30dB

1. ISO/IEC 19794-13:2018 — Biometric data
interchange formats — Part 13: Voice data
Khoéng quy dinh r6 ngudng SNR, nhung yéu
cau thiét bi va tin hiéu phai dam bao chat
lugng du dé nhan dang chinh xac, bao gém
yéu cau vé do méo thp, tiéng 6n nén han ché.
Trong muc “6. Recording requirements”, ghi chu:
"Céc thiét bi ghi am can dam bdo chdt lirong
giong noi du ro dé xdc thuc sinh trdac hoc".
Piéu nay mic dinh yéu cau SNR du cao,
thuong tir 30 dB trd 1€n.
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2. ITU-T P.800 — Methods for subjective
determination of transmission quality. Puoc
ITU (Lién minh Vién thong Quéc t) ban hanh.
Trong phan thiét 1ap moi trudng thir nghiém:
"Dé ddam bdo danh gia chinh xdc, muc on nén
khong dwoc vieot qud 40 dB(A), dong nghia
Vi viéce ty 16 tin hiéu trén nhiéu (SNR) toi
thiéu phdi dat 30 dB dé tranh che ldp tin hiéu
giong néi" Tl d6 co thé suy ra soundcard va
hé théng dau cudi phai dat SNR > 30 dB dé
tuong thich voi méi trudng yéu cau.

3. NIST SRE Collection Guidelines (Hoa Ky)
Trong cac khuyén nghi vé thu thap dir li¢u
giong noi, NIST ghi rd:

"Mirc dg tiéng on nén phdi di thap dé dam
bdo ty 16 tin hiéu trén nhiéu (SNR) toi thiéu 30
dB trong qué trinh ghi &m". Pay la can ct
thuc nghiém va ap dung thuc té cia mot co
quan hang dau vé sinh tric hoc.

4. Tiéu chuan k¥ thuat thiét bi Am thanh — IEC
60268-4

Khong quy dinh tryc tiép SNR = 30 dB,
nhung huéng dan phuong phap do va xac
dinh SNR cho thiét bi micro va soundcard,

gitip chirng minh tinh phii hop cia thiét bi.

Ma hoa

dir liu

Theo chuén
ISO/IEC
19794-
13:2018 hay

- Muc 7.4.3.2 “ISO/IEC 19794-13:2018(E)
Information technology - Biometric data
interchange formats - Part 13: Voice data”
quy dinh dang ma hoa am thanh cua dir licu
dugc luwu trir gidi han ¢ Linear PCM, Mu-
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ANSI/NIST-
ITL 1-2011

Law, A-Law, OGG Vorbis, Speex, ADPCM,
CS-ACELP, PCM, AMR, ILBC, MPEG, ...

- Muc 4 trong “ANSI/NIST-ITL 1-2011
Update: 2015 Information Technology:
American National Standard for Information
Systems” dé cap dén mot sd dinh dang phd

bién dung dé ma hoa dit liéu 4m thanh.

Hé diéu

hanh tuong
thich

- H¢ diéu hanh
Windows 10
hoac cao hon

- H¢ diéu hanh
MacOs
Linux Ubuntu

va

van dang duoc
hd tro cac ban
va bao mat
(Hé diéu hanh
bao gom ca
ban 32 bit, 64
bit)

1. Can ctr thyuc tién trién khai hé théng Xac
thyc danh tinh va dit liéu sinh tric hoc:

Hé diéu hanh (OS) 1a nén tang chay phan
mém thu nhan, x 1y, va ma hoa dir lidu giong
noi. Do do:

Yéu cau cac hé diéu hanh phai con dugc cap
nhat v4 bao mat d¢ dam bao an toan dit liéu
sinh tric hoc.

Windows 10 tré 1én, MacOS, va Ubuntu la
cac nén tang phd bién, co hd tro driver thiét
bi ghi am, thu vién xtr 1y giong noi, va chinh
sach bao mat cap nhat.

2. Can ctr theo quy dinh phap luat vé an toan
thong tin mang:

- Luét An toan thong tin mang 2015 — Piéu 4
va Diéu 17

"Hé thong xir Iy dit liéu c4 nhan phai sir dung
phan mém, thiét bi dap tng yéu cau an toan
thong tin; ddm bao kha ning cap nhat, va 15i
bao mat."

Cho phép loai trir cac hé diéu hanh khong con
dugc hd tro bao mat (vi du: Windows 7,
XP, ...).
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3. Can cur theo tiéu chuan qudc té vé bao mat
va hé thong:

- ISO/IEC 27001:2022 — Information security
management systems

- Clause A.12.6.1 — Technical vulnerability
management

- Organizations shall ensure that operating
systems are up-to-date and security patches
are applied in a timely manner.
Quy dinh rang cac hé diéu hanh sir dung cho
muc dich bdo mat va Iuu trir thong tin sinh
tric hoc phai con hi¢u lyc cap nhat.
4. Thong 1¢ va yéu cau tir cac tiéu chuan tham
chiéu trong linh vyc sinh tric hoc:
Trong cac guideline cua NIST (Hoa Ky) nhu:
NIST Special Publication 800-53,
NIST SRE Evaluation Protocols,
Chi ra, tat ca cac moi truong thu &m, phan tich
dir liéu giong noi déu yéu cau chay trén OS
ho trg cap nhat bao mat, co déy du trinh diéu
khién 4m thanh, va tuong thich v&i phan mém
xur ly PCM, WAV,

Bang 3. Tiéu chuan k¥ thuét cia méi trudng thu am

Chi tiéu Y. e X )
TT . R Gia tri Tal liéu tham khao/ khuyén nghi
ky thuat
s . 1. Can ¢t tiéu chuin quéc té
Do 6n mol
1 ‘ < 40dB(A) |- |SO/IEC 19794-13:2018 Information
truong

technology - Biometric data interchange
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formats - Part 13: Dir liéu giong néi. (Khuyén
nghi SNR > 20 dB)

+ Trong phan “Thuat ngit -Glossary”, SNR
dugc dinh nghia 1 rang 13 “ti s6 cong sudt tin
hiéu/tiéng 6n” va cach tinh bang
10-log(Py/Py), thé hién ti sé nhifu dién tir v6i
tin hiéu mong mudn.

+ Mac du khong chi dinh mot ngudng SNR
cu thé, tiéu chuan dé xuat SNR du cao (chang
han >20 dB) dé dam bao chat luong dit liéu
pht hop cho xac thuce sinh trac hoc - ngdm noi
t6i moi trudng thu co tiéng on thap.

2. Thyc nghiém & chuan méi trudng

- Theo tai li€u cua hang Nureva (technology
provider): “Cdc hwréng dan trong nganh mé ta
rang ty sé tin hiéu trén nhiéu (SNR) toi thiéu
doi voi khéng gian phong hop nén dat mirc 20
dB. Do dé, néu mét nguroi néi ¢ mirc am heong
60 dB(A), thi ly twong la phong nén co mirc
tiéng 6n nén khéng virot qud 40 dB(4).” Piéu
nay cho thay, dé dat SNR > 20 dB véi giong
néi & 60dBA, muc tiéng 6n nén phai <
40 dBA - khép hoan toan véi gii han ban dé
Xuat.

- ITU-T P.800 — Can c&r cho mirc 6n moi
truong <40 dB(A) (Khong vuot qua 40 dB(A)
dé dam bdo ddanh gid chit quan chinh xdc).

+ Trich dan tiéu chuan

Trong Phu luc A (A.1.1.2.1) cua ITU-T P.800
(Methods for subjective determination of
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transmission quality), ndi dung quy dinh vé
d6 6n nén nhu sau: "Mirc dé on méi truong
(trong diéu kién khéng cé y dwa thém tiéng on
tir méi truong bén ngoai) can dwoce duy tri ¢
Mitc thap nhat c6 thé. Vi Iy do thue tién, gidi
han trén dwoc khuyén nghi la NC-25 hodc
NR-25. Cdc gia tri nay twong dwong voi murc
tiéng on dién hinh trong cdc khéng gian nhw
phong ngu tai gia dinh, bénh vién hoac thw
vien."

*NC-25/NR-25 tuong duong < 40 dB(A),
theo bang tuong ung trong [SO 1996.
*NC-25 1a gi6i han am thanh nén dugc chap
nhan trong phong tri liéu, bénh vién, thu
vién...

- RT60 moi truong thu am giong ndi: Khong
vuot qua 0,5 gidy tai dai tan 500—1000 Hz dé
dam bao moi truong “thap 4m vang”, bao toan

do ro thoai, tranh méo ddc trung giong noi.

Thoi gian
am vang

< 0.5 gigy

1. TCVN 10615-2:2014 (ISO 3382-2:2008) -
Thoi gian &m vang cua phong lam viéc/ghi
am nho.

“Am hoc — Po cdc théng sé dm thanh phong
— Phdn 2: Thoi gian dm vang trong phong
théng thwong”, mic du tiéu chuan khong quy
dinh mac RT60 t6i da cung, nhung mo ta thoi
gian 4m vang dién hinh trong phong 1am viéc
va phong thu nho dao dong tir 0,2 dén 0,6 gidy
& dai tan 500-1000 Hz
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2. 1SO 3382-1, ISO 3382-2 — Tiéu chuan
RT60 t6i da khuyén nghi.

-Théng s6 RT60 = 0,2-0,6s (500—1000 Hz)
dugc ngdm dé xuat hodc minh hoa trong céac
phan sau cua ISO 3382-2:2008:

G161 thi¢u: Trinh bay muc dich do RT60 trong
cac phong binh thuong va Iy do do ¢ dai 500—
1000 Hz. Noi thuong xuat hién thong tin dinh
huéng nhu 0,2-0,6 s.

Khoan 1 - Pham vi: M0 ta pham vi ap dung
va dic trung am hoc can danh gia.

Khoan 5 - Quy trinh do: D& cap cach do
RT60, x4c dinh dai tan sir dung (bao gdm 500
Hz + 1000 Hz).

Phu luc A - D6 khéng chic chin ciia phép do:
C6 thé néu anh huong cua thoi gian 4m vang
dén d6 chinh xac két qua.

3. ITU-T P.800 - Phong thir nghiém thoai yéu
cau RT60 <0,5 s dé gitr chat lugng danh gia.

7. Hiéu qua du kién caa viéc 4p dung quy chuin

Quy chuan k§ thuat quéc gia sinh tric hoc giong noéi sau khi dugc ban hanh s&
tré thanh can ctr @& Cuc Canh séat quan 1y hanh chinh vé trat tu xa hoi; Cuc Phéap ché
Va cai cach hanh chinh, tu phap; Cong an cac don vi dja phuong; ... trién khai thuc
hién Luat Can cudc.

Chuan hoéa toan qudc hoat dong thu thap, xir Iy va trao doi dit liéu giong noi
phuc vu dinh danh ca nhan.

Tang cuong tinh bao mat, phong chdng gia mao, nang cao hiéu qua cac hé thong
xac thuc sinh tric hoc.
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GOp phan phat trién cac tng dung chinh pha dién ttr, dinh danh dién tu, giam
sat an ninh, cham s6c strc khoe va dich vu tai chinh,
Pam bao twong thich véi xu huéng qudc té, hd tro chuyén di sé qubc gia.
8. Cac y kién tham gia va tiép thu, giai trinh
8.1. Giai trinh tiép thu y kién bo, nganh, dia phuong, doanh nghiép
B6 sung sau khi lay y kién cac co quan lién quan.
8.2. Gidi trinh tiép thu y kién tham dinh

B6 sung sau khi c6 y kién tham dinh.



