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Abstract

OpenAl Whisper is a powerful speech
recognition model, but it suffers from hallucination,
generating meaningless text for non—speech inputs
such as environmental sounds and music. We
propose training a lightweight CTC adapter
(4.2MB) on top of the Whisper Encoder through
Knowledge Distillation from Wav2Vec2ForCTC,
then applying the adapter output as a frame—level
mask to the Decoder cross—attention. Experiments
show that the proposed method '"reduces
hallucination rate on UrbanSound8K from 100.0%
to 1.14% while preserving identical WER (4.07%)
on LibriSpeech test—clean.
I A&
OpenAlS] Whisper[1]:= 680,000A12Fe] di4tE
1 dlole& 85 %® Encoder—Decoder 7%9 4
A2 Bdg, teo] AAF 9l wooA Hojd e
welth, 78y Whisperts 4%, 29, wo|=% F
Hl&/d (non—speech) Ygo| dAE HAEE
AAeH= @7 (hallucination) EA7F R u¥ i

ATH3].

ol#gt 3zt EAE A s thekst gTol
AFE AT 7HE drbAQl W2 Silero VAD[4] &
¥ &4 FF HAANVAD) RdES AAYR
Agstel  vSA e ZHHESE Fo
Whisper$} =3 2¢l ¥HE o] FQ3t3 feature
F7rel EAx7F WAtk Whisper WiolA $2+-&
AAstH = F 2 A EE CalmWhisper[5], Whisper—
CDI[6] so] AXHAAT, 54 QIAFEo] HolA|+=
trade—offE ZtAl AY VADE A&s 3 w2
a%s = & 8t |, CTC 7w

29 (Wav2Vec2[7], Conformer—CTC %)< H]S4
oA thHE blank/PAD EZS E8dlo] ghz}o

EAAORE AT 5SS Kl

2 AFelA= CTC =g olgst AnAds
Whisperel] H&Estes WHS Atttk Whisper
Encoder $lol A% adapter® g5A171a, 9]
adapter®] Z%2 frame—level speech maskZ
Hgale] Decoder? cross—attentiono] 2 &3t}
olZ T3l Bxe &% 2P gloe] Whisper wj-ofl A
FHHOE AL oA s

1. £

- -

2.1 AA F=x



AQE AAEE A TAZ FAdE. A, Whisper
Encoder®] hidden states $°| Convld 7|4k
Adapter E49 (o]} CGAM)E Hjx]stxx  CTC
teacherZ% ¥ KDE S8 st =4, s
CGAME] CTC &¥e|4 PAD token &&ES 7IRFS
frame—level speech maskS Atk AlA, B4
masksS Whisper Decoder? cross—attention®l
Agate] vl5A =AYl gt attentions xbekgtrt.

-| Teacher

[ T TT]
gye By MRS L
r| Student |l :'i'i‘ ‘:I;.';;:;eh:;
]

4 Whisper
Encoder

1500x768 / 1500x1280

I3 1. CGAM 35 &

oo WM WS e
),)) + % ; F Whisper Decoder

Self attention

Self attention

Whisper H

Encoder

a3 2. CGAM F& &

2.2 CTC—KD Adapter

Student+ Whisper Encoder?]
states (768=}€, frozen) ©| ™,
Wav2Vec2ForCTC (facebook/wav2vec2—large—

960h, frozen)o]t). CGAM-S Conv1d(768—256,

hidden

Teacher=

kernel=5) — GELU — GroupNorm —

Convld(256—128, kernel=3) — GELU -

GroupNorm — Conv1d(128—32, kernel=1)¢] 3%
TxE, AA g SEmEe o 4.2MBojth
Whispere 2H2 #dolof] #AFe] 1500 ZHAS
93t W, Wav2Vec2e A 2t Zole
g3t ZYdS =3 w2l Whisper hidden
statesZ teacherd AA Z# Y (T _teacher) &
trim3to] &3 & CGAMS &% 3} teacher CTC
logits 7+ KL Divergence® # A 3}3lt},

2.3 355 dlolH
CGAM sgtgolli= 543 v doleE &3]

Z 3,0017¢9 edYe FHAdS ARgETE =4
do]el 2+ LibriSpeech® dev—clean(2,7037) <
Abgato]l o] kst xgekgitt. vlS4d
dolElZ=  MUSAN([9]  dolg Aol A
sound (10371), B R =277, sound—
bible (8671) & ARg-sF3l o, DEMAND[10]
tlo] & Al el A T 25 (1671 2 AE7]
S F7Fskel & 298719 WA AES

=47 HA tolelE
24, CGAMo] &4 ZydA+= teacher?
Iy dor= PAD BEE

A O
j=B=1=1

free—

A
-
o
=
N
il

ol
32
*

}-

off
o

MroMd o kP
|
;
{0 HE
i
[l
jus)
o
2

Fd 2L o 0% do
o

il
ol
ok
0]

ol

g stolydtetnlEl= v Zth oF 5, WA
A7) 4, 8&5E le—4(AdamW), HU 2uje Ao
10%. 1025 =33+ yes #HY IAF5S
A {3kt Losss KL Divergenceo] X#dd
7}EXE AE3lY], teacherd argmax’F PAD(0)o]
otd 34 Z#ldel 1088 7tEAE Hostgltt.
ol CTC &¥9 dF&o] PADI EA4%, =4
ZY Q) ghFol A FYPARE FAHE RS WA

913l k.
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