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UNG DUNG NHAN DANG & TAO BIEN BAN
CUQC HQP (MEETING STT)

1. Tong quan

Ung dung Meeting STT dugc phat trién dudi dang phan mém Desktop chay trén da nén
tang (macOS & Windows), phuc vu muc dich ty dong ghi nhan, nhan dang giong noi va
chuyén d6i cudc hop thanh bién ban tiéng Viét mot cach bao mat va tiét kiém chi phi.

Hé thong duoc thiét ké theo mo hinh lai (Hybrid Desktop App) két hop 3 16p cong nghé:

o Giao dién nguoi dung: hién dai, muot ma va tuong tac truc quan cho nguoi dung.

« H¢ th(“')ng 16i: chiu trach nhiém bdo mat dir 1i€u, quan 1y co s¢ dit liéu ndi bd, quan
1y vong doi tép tin, giao ti€p voi h¢ thong phan cung va khoi chay tién trinh xur ly
Al

« B xir Iy AI: duoc dong géi doc lap chay ngam bén dudi dang offline ma khong can
két nd1 internet.

« Két ndi internet chi can thiét trong trudng hop can tich hop kha nang phién dich céc
ngon nglr khac ngoai tiéng Viét trong cudc hop

2. Mé hinh xir Iy

Quy trinh x1r Iy 4m thanh trong tng dung duoc thiét ké khép kin nham t6i uu hoa chat
lugng van ban dau ra.
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File am thanh / Thu am tUr Mic

l

1. Audio Decode & Load

l

2. VAD: Phat hién Tiéng noi

T~

Loc bd khoang ldng & nhiéu nén Trich xudt vlng co giong noi
3. ASR: Nhan dang Giong néi 4. Diarization & Embedding
Van ban tho chua dau cau Trich xudt dac trung giong

5. Punctuation Restoration Phan cum Speaker 0, Speaker 1...

6. Align & Merge

l

Bién ban tho chia theo nhom Speaker

l

Giao dién: Chon tén that tir Dropdown

l

Bién ban hoan chinh cé tén nhan vién

l

Al tém tat & Trich xudt hanh dong
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Khai niém Giai thich
VAD (Voice Activity Cong nghé phat hién hoat dong giong néi. B loc nay
Detection) quét qua file am thanh d¢ cat bo cac khoang lang, tiéng

tho, hodc tiéng 6n moi truong, chi gitr lai cac doan co
glong nguoi noi thu:c té. Piéu nay giup giam 30% - 50%
khéi lwong dit liéu can xir 1y & cic budc sau.

ASR (Automatic Qua trinh chuyén ddi song 4m thanh giong néi clia con
Speech Recognition) nguoi thanh vin ban chir viét

Speaker Diarization & | Tra 101 cau hoi "4i dang néi gi va vao lic nao?". H¢
Embedding thong s& trich xuat dic trung giong ndi cua tng nguoi_
no6i , sau d6 phan cum cac doan tiéng noi gidng nhau vé
cung mot ma dinh danh (Speaker 1, Speaker 2...). Cudi
cung, hé thong phan cum céac doan thoal v€ cung mot
dinh danh v6 danh (Speaker 0, Speaker 1...). Trén giao
dién két qua, ngudi dung co thé Iya chon gan nhanh céc
Speaker nay voi danh sach hd so nhan vién da luu trong
CSDL dé ty dong thay thé thanh tén that trén toan b

bién ban.
Punctuation Phan tich ngtr canh de tu dong thém dau phay, dau
Restoration cham, ddu hoi va viét hoa cac chir cai dau cau hodc tén
riéng phu hop, gitip vin ban dé doc va chuyén nghiép
hon.

Hé théng hd tro cau hinh linh hoat gitra phién ban Nho (Téc d6) va phién ban To (P9 chinh
X4c cao):
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Phién ban (Cau
hinh)

Vai tro trong hé thong (Pipeline)

Phét hién tiéng ngusi néi, loai bé khoang lang va céc loai nhiéu méi

Loc nhiéu (VAD) Mac dinh ) R
trudng trudce khi nhan dang.
Nhan dang giong néi Ban Téc do Chuyén ddi giong néi thanh van ban thé. Téi uu tét cho CPU may
(ASR) (Speed) tinh van phong théng thudng.
Nhan dang giong néi Ban Chinh xac T&i uu nhan dang do chinh xac cao cho phong hop cé tap am hoéc
(ASR) (Large) giong dia phuong nang.
R ) L. L Phan tich déc trung am hoc thdi gian thuc dé nhan dién chinh xac
Phan doan giong néi Mac dinh . . L
thdi diém thay doéi ngudi noi.
. . ) Trich xuét dac trung va phan cum ngudi néi do chinh xac cao dua
Pinh danh ngugi néi Ban To (Large) o
trén giai thuat VBx.
X e . . . Trich xuét Voiceprint va so khép Cosine Similarity trong SQLite dé
Pinh danh ngudi néi Ban Nho (Small) e
hién thi tén that nhan vién.
. L L Ty ddng thém céc dau cau (cham, phay, hoi...) va viét hoa chir dau
Khoi phuc dau cau Mac dinh . A
cau/danh tu riéng.
Do chét lugng tin hiéu &m thanh dau vao. Luu y: Chi dung ndi bd ghi
Panh gia am thanh Mac dinh log. C6 thé thay thé bang RMS/Centroid néu thudng mai thuong mai

héa 100%.
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Ngoai co ché dé nguoi thu ky cudc hop tu dinh danh nguoi ndi trén giao dién, hé thdng con cho phép
Dbang ky Van tay Giong noi & Pinh danh (Ban tu dong) dé giam cong strc cua thu ky.

Chii ¥: Hé thong chwa hé tro hién thi chiv chay theo giong néi thoi gian thiee (Real-time Streaming).

3. Yéu cau phan cirng toi thieu

May MacBook: 14-core CPU, 18GB Unified Memory, 16-core Neural Engine
Hoac may windows: Intel core i7 (24 core 28 thead), 16GB RAM

Céu hinh server tdi thiéu khi dung co ché cai dit trén server: Intel Xeon Silver 4514Y 2.0Ghz 16C/32T
30M Cache, 128G RAM, RTX PRO 5000 48GB GDDR?7

Thiét bi Nhan vién (Trinh duyét Web)

PC Nhan vién 1 PC Nhan vién 2 Dién thoai sép

Truy cap qua Mang ndi bd Truy cap qua Mang ndi bd Truy cap qua Mang ndi bd

-
-
~C

-
Sl N
.
.

Figure 1: M6 hinh hé théng vdi server
4. Giao di€én mau

Bén dudi la 1 sb giao di¢n co ban cua hé théng, duoc xay dung bang cong nghé hién dai, truc quan
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©® ® @ MeetingTTS

O Meeting TTS O Biénban B Lichst 2 Thanh vién

#} Cau hinh cudc hop

& Thu am tryc tiép cudc hop @ Xif ly tép tin 4m thanh sén cé
4» Thiét bi thu am (Microphone) _—

MacBook Pro Microphone (Mac din v

Hé thdng da sén sang. Vui long bam nut bén dudi dé bat dau ghi am cude hop.
Mb hinh nhan dang (ASR)

vi_finetuning_2026_large_v3 ¥
Bét dau cudc hop (Live)
C8 chif van ban

o 10%

Muc dé thém déu cau

@ 6

Muc dé viét hoa chil cai

[ ] 6

O Bypass VAD (Danh cho am thanh cuc
ky khé nghe/nhiéu tap am)

®@ Kich hoat nhén dién giong néi

Nhan dang v tich ai dang phat bié
2 S6 lugng thanh vién

Ty déng nhan dién v
Model phén tich giong

recognize_small v

© Tif khod uu tién (Hotwords)

Quan Iy tif ving hotword.txt

Figure 2: Trurc tiép cuéc hop

-
©® O @ MeetingTTS

O Meeting TTS O gignban [ Lichst 2\ Thanhvién

#} Cau hinh cudc hop

& Thu am tryc tiép cudc hop & XUy tép tin 4m thanh sén cé
Q) Thiét bi thu am (Microphone) —_—

MacBook Pro Microphone (Mac din v

M3 hinh nhan dang (ASR)

vi_finetuning_2026_large_v3 > (’T‘\

C3 chit van ban Chon tép tin ghi am cudc hop
. 10% Nhép chuét vao day d 10N tép tin tif may tinh cla bal
Hé trg dinh dang: mp3, wav, m4a, flac, aac, 0gg, opus, mp4, mov, webm
Mic do thém diu cau
[ ] 6
Muc dé viét hoa chif cai

[ ] 6
O Bypass VAD (Danh cho am thanh cuc
ky khé nghe/nhiéu tap am)

@ Kich hoat nhén dién giong néi

Nhén dang v h ai dang phat bidu
2, S6 Iugng thanh vién

Ty dong nhan dién v
Model phan tich giong

recognize_small v

© T khod uu tién (Hotwords)

Quan Iy tif viing hotword.txt

Figure 3: Tir file ghi Gm
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Pang xt ly hoi thoai 26%

@ Knsitao md hinh Al Xong
| Nap cac tham s6 mé hinh vao bd nhé RAM/VRAM

@ Tai&Tién xu Iy 4m thanh Xong
| Chuan héa am thanh sang dinh dang WAV 16kHz

@ Phét hién ving giong néi Xong
Tach bo cac khoang Ian tinh dé t6i uu héa xu ly

Chuyén giong néi thanh van ban Hang chay...
Dang chuyén thanh van ban

5) Chuén héa chinh ta & Dau cau
Phuc hoi dau cham, viét hoa bang mé hinh ngén ngl

6) Dongbd hoa hdi thoai
Can chinh méc thai gian khép véi ting tif néi

Figure 4: Giao dién xt ly

| ® @ Meeting TTS

0 Meeting TTS @ Bignban B3 Lichst 2\ Thanhvién

Quan ly Thanh vién & Giong néi
Hoc giong néi ciia nhan vién bang mé hinh Al 3D-Speaker CAM++ dé tu dong nhan dang tén
ngudi néi trong bién ban.

Hoc giong néi thanh vién méi

Tén nhan vién * Chifc danh
Nguyén Van A VD: Truéng phong Tin dung
Phong ban File am thanh giong mAu (.wav) *
Ban Giam déc & Choose File no file selected

Chon file ghi am giong néi mau tif 10s-30s, dinh dang
WAV 16kHz.

Hay

O
(g

Chua c6 hé sd giong néi nao dugc Iuu.
Hay thém thanh vién va tai giong néi mAu dé Al bit déu nhan dang

Figure 5: Bdng ky vdn tay giong noi



SPACENET

SPACENET JSC. | Meeting STT V1.0

® © @ Meeting TTS

O Meeting TTS @ Bién ban

Bién ban cudc hop chi tiét

@ Speaker 6

03:46

thuéc van van nhiéu vu viéc phat hién hang gia hang kém chét lugng do chinh

cong déng mang phat hién tdy chay ma chua cé sy vao cudc cia cd quan

B9 Lich st 2, Thanh vién

B Luucudchop  [ESH

03:54

quan Iy nha nuéc hay hdi bao vé ngudi tiéu dung dan dén nha san xuat

nha nhap khdu hang gia hang kém chét lugng chua dugc xu ly thich dang theo

b trudng thi dén bao gis bd c6 nhiing giai phap hitu hiéu giai quyét tinh

© Sao chép

&

Cudn theo tiéng @ & Trgly Al X6a lich sif chat
o Chao anh/chi, t6i la Trg ly Al. Téi da nhan dang xong bién
ban cudc hop cua anh/chi.
>
Anh/chi c6 mudn téi hd trg phan tich cudc hop khéng? Hay
bam mét trong cac gai ¥ bén dudi hodc dat cau hoi tryc tiép
cho tdi nhé:
>
>
>
& Tom tét cudc hop Q' Quyét dinh quan trong
£ Soan email bao cdo
Tai File (.md)
bat F N F
<
03:56 / 10:00

Figure 6: Chinh stra bién ban hop

) @ Meeting TTS

O Meeting TTS

1

Téng cudc hop chinh

Q  Tim kiém cudc hop chinh ho&c ndi

Tén cudc hop / Dy an Phong ban

Test1 Ban Giam déc

& Bién ban B3 Lichstt 2 Thanh vién
10p Os 1 10p Os
Téng thai gian hop Théng nay Théi lugng thang

S6 phién con Téng thdi lugng Ngay cap nhat Tags Thao tac

1phién 10p Os 30/06/2026 ndi bd o]

Figure 7: Lich st str dung



