H o) BRSKIER L) 5w R REY
RBHIEXBRIEES

RLSF-V: Mitigating Hallucinations in MLLMs via Fuzzy Semantic Self-Feedback

.........

.T_: _] I-IIII'I

00000000

g | MIKE | 2026.08.13
HUAWEISZ - EXEREE



MN—THBL K5

E&mA

PO &

=2.
.

;MIE:
M1 .

BRI

o S 3 )
dog
grass / park
catching

red frisbee

A dog is| catching a red frisbee
in the park.

v BiliE
v Hit#E
X Tk
X FiE#E

 RRERRE £ 503

FX—B




f1- JﬂEgg;*EinuhQCI ‘?

O =EHXFSERKIEE. BALTFXRRREREHR

Q O wat = AREL GEE) 188 O n=
Bl: EhE—RIE. . w0 " p BeEmRE, X

& (9 O =i
. BNERRBEN, X Bl: PEBRE. X

O K= > Q{ O x=

Bl RE2TWA. X ®-© Bl BWWAEE., X

@ [B] & 7] LA 1R 7 ReIE, AeBEURKE ‘ %% # E;




At4a MLLM BEE 5 “E5EHREIE"?

{@ S ERO] } @ MEESE }

MR RDRSIESRED MR, BRENFTARES BBESEm5KRTE, ATEETEESNER

S v
7 B & 2\ ( R >N
Ef& Mot miS a3 BESEE ESEE EREXA
EEE [ Ech LA,
— HEEN - —> | (xz=rEEN.
HE (HnEN.
(MEE—R0MB
\s J \ J \ . y L
@ EEERHL @ 2N
MBEEREN, SRS RERNNE RIERESKEIIERSRARPELER

Tl # YIRS | aeMROLAREsESARERTE




IR —: Training-free RIHEIBERTINEI

S8 sttemems | -l mAskan | 3 WsTokenBilt | ) EEA/MERH

BIRER

Prompt

"Describe the dog’s
action in this image."

©)]

— (@) rEsz @

MagE o
—l_’( -—
—e

— @ MuEka (@) wEgE — O
X4 b
/

— @ MA@ wage — BN

iR TR

> @ TokenBif: (@@

6] RE % BE TR IR B B o BR S Tk 1 I 25 i B B 5

mEEEE

-

O srmE + BPE > EEHE, ! m

| 0 K ABREIH

_

@ ==

- RBIEZAIRRES, BHMiRERBRKARE

[/ 557 - BREE

TREMINEG - TEHEBANGER

Psa?
y <
}.

L D

g ;, e

EOXHE - ERSEFAHESERE

: S ERE 1B
y

B2UESRTHE, RERKHIZSE

N\




%= IENFIETEES#HRE

BEINGMER (—XHE) N — EERBENE (BE)
O sz O RiEES © O pPo/LoRA O zrmBHE
l{g + Prompt . : \
@ Ik diessn.  1® %
AT $
agxmpen =\ al B v
EEMAA?
= v . w BHTREE
EREAEE HF5iEE rejected € / chosen
Q@ =zA- - O en— = .
e EZB - - g‘)] rejected chosen
© mzc - € s 3 . 2% chosen #8xt
rejected HIFHHIA T ESIMERL R
=
(& 1snsmazn, asmnsinn
A4
N

O HEMEH: SXRTHE. ERKMNEETN?




1

BRERFREIHARE?

RIMNBPEEREFESBRIR, SBHRBNER. T RIEE

O AxRI%: T, BEAR. FRE  Q WHRENS: APEA. RASTEAMZR @ FREMLM/VIMITHE: REKBEBLMIEE @ HbackboneFEBBMIFHAIAL

O A¥XRi% (Human) @ FEERKE (Proprietary Model) QEE MLLM / VLM i¥{& (Stronger MLLM/VLM) |
. ARE . EEEE | HE . ENBITES
‘ . I8/ ¥E . TS l.i I . ENBEHE
. RRHE a . (BEFHI “1 . GIBKN

i fafh e A | owE |
QANEE | Q) RETR @ AP ﬁﬁi& mez O L BRSNS | HELRES | O HEARER
» e : J)
 { 1 i 4
[ s = = 5 e e i i G e o e S o 8
‘ H[Eli5E f ﬁﬂ&ﬁﬁg i ;
v RABE, RN Tt sl X HERREE < BUAREE
1 v BRSRERE . A A a a | X §#—4 backbone BEMAKE |
v R BESELTA e a a aa X KBSPSRFAABELR

il REEFAEREBSNAMES, KAZA. i on-policy BB SR sﬁﬂ?ﬁ?ﬁ" )




SESdkmmE: MR IERIRERE off-policy

— BEEBRDT T SMEBAIEBSH) chosen o RIS LS
(FEBE/HATERNTE) * ! o
x - DPO IR RS, ;
. | EREERSEERAS NN
(srmmatmEs) o (anmszan

@)  SHEBLUERRNKE
| AERIMEPERARRSH chosen
| AEEBSEST,
| EE AR R E RS

9 ' RLSF-V 95k on-policy il
| B ERBAEMEMER,
. BARRIMES SRR

O minz: cA—STERNBEEAR DTN, SHF l

i XBESEDHINRITEIN, HIEETR DPO LI ER™H on-policy.




G 5iie)

©Q ' #eoa1. mRERaEEMLLM

=
------ ©) : rumzanwmESAEREOERR?
® \\‘. ________
&3 o @ 3 meRpwmEmFOPONERLE?
o .'..‘". ° o O.::.O:;fig‘féé‘« .. O.. . o.f. l 0

.'06...Q \e

logits — uncertainty — preference



RLSF-V H—aliE& RSk

@ ik logits > BEMEHIEXRHEM @ Pos m%i + TopR BESLARMGE

W38 logits H7 RESHIEY H] /-\A w7 # (an)(x (=8 o (58]0 ()6 (20

E] .____‘ POS #7;¥: PRON VERB VERB ADJ ADJ NOUN CONJ ADJ ADJ NOUN PUNCT
‘ -> m () NouN (&8) (] ADJ (B&W) [ VERB (@)
L BEE  mrmen BRMEH n maane (8] (] (ma)(wa] (me](+n) -
T Self-Feedback l
BRI
O 10k BERRF + DPO, THMBITES €© RIS chosen, RES rejected

chosen | — DPO / LoRA illl%: P RAES chosen ({ERHAEE) %5 rejected (BAMRHE)

) ‘
ke o I X
(10k %) L rejected X ‘ .g:% Eﬁ;n:(l/&ﬁ v 785012 _ _mil ... REES: 087

(BH4%)

v

B BEEEHF

BEREBHNEE logit BF, MEBMEMA. iE on-policy HAIRERIRES




RLSF-V: MRIZB logits BB & K IRYF

F—SEFRBETMEEEN. BEPRMIEGTEN SRITFFS

@ BHR%E

2 POS B&iA 3 BHIE G

POS-aware content tokens

Local Fuzzy Semantics
( NOUN, ADJ, VERB, efc.)

( [retriever] [grass]
Response A (Factual) =
A P ; a Score: (.12

. 3 p = \ , - 3 R
Multi-modal Input A (dog) (retriever) is (running) Top-r _ (Low Uncertainty)
T NOUN  NOUN VERB
on the (grass).
NOUN R (dog] [running]
( R p B(-" ) 1)/.’\. ) [green] (park]
= Score: 0.45
The dOg is chasing a m | (High Uncertainty)
NOUN ADJ High Fuzzy Semantic
in the (park . (priors vs visual conflict)
NOUN NOUN [dog] [frisbee]
Pl‘ompt ( Res; C A [appears] [fence]
( ponse C (Inaccurate Detail) ‘ X
= 3 | i Score: 0.36 ‘
"Describe the dog’s A (dog) (appears) to be Top-R |(Medium Uncertainty)
—_—

NOUN VERB

(jumping) over » (D).

VERB NOUN

action in this image."

= ull

[dog] Liumping]

IRZEEE

(@ Chosen / Rejected — DPO

Fuzzy Semantic Self-
Feedback

Chosen (Response A) \/

Rejected (Response B) x

Training Preference Pair

(Image, Prompt,
Response A > Response B)

|
LORA
@ . o

(@) (an)
&/ / /;‘

EEALSIIERTFEERRE: £/, TN 5FIKEAF




FR—: ERSHEREHET logits

10 FRARIEH T i& token logits &77
N = 1 0 token 1 token 2 token 3 token T
—> &% ~ (5] — 1 I IEE - NEE -
—_— —> &% 2 « (s ] —> HNTHEENNEN . ||
—> (it 3 - (eos)] — HINEEN ENEE - EER
(AD) —> 12t 4 w(es) — W H HEEE H - | EE ~
. —<—> & 5 «e [ EOS | —> Y EEE = . || » &)
A—SERE | | &z (3] — NEEE EEEERT - EEE TR
XARR Reference Policy BE%E8H,
> {27 - Q| —> [l HE @ - HE =
B A F B © FmsEE S - i
FES5TETE, > &% 8 - (s — FETH IHEERT - HEE Ry
—_—
> (R 9 < [EOS | —> HE'AEEETE - EEEm
O XRSHIRE > {23 10 - (5] — NESEH EEEEEN - EEE -
® N=10
& temperature=1.0 ‘; S EXERER— ' (BIEEPR B S EHEK, | &, £ RETETFIZ token logits,
Y top-p=0.9 - SEEBRHENAIEE | BRMMEROHHHE | - EEEEBREIER
= top-k=50 ‘

EiRERE + —XAIMER: BEHRGRESBERZAEADBES



NER logits : 1RE “RiR” NRIRIER

B—IREBETEIRLBERE; RERFETEENAHESEELIR

ty- tic= t
r~ WA - . :
XEER GREIER) is in

O s mBuESE |
WREE MW logitmE
: RARBRSGIE . t, (R “park”)

O opiEEmEER RBRE h

Top f&E (3% logit H¥)
TE logits / HEE

park (v) I
RBBBREIRE i R (RE)
0| B
: t €% — (EPHED)
AERE (BHR)
il o field =
© ORENESTEXL
ARENHEETRE T P yard S
303 VAN : 3 L i (RE)
fence = BX
logit FI& z, € RV { (REER)
(4 R O I
T

FREENE MR @

Topl 5 Top2 [@ff (FF) : 8 (REHR > FHEERS

O KR logits BRTREES—SHARNBENG; BRMN. BSENZ, BRFREUES, STLREIRRE.

T IE&

SMBIEHENE (Eixi®)

MR LXRF GHEFRS | FHEEER)
“park” 5 “grass” 5EE— O

| [T P

park grass

ARBR GHEFE | THEEES) A

“fence” SEIRHZR
H ‘
L) aaa

ot

i [

fence

&

BB logit B9 - HE “RB” MEEIS
EURTEANEREROBHEE



ZMEL%: Shannon 37N

B Shannon TS (tokenZk)

B EERARERDH (LE1)

5 A KEEEER (ER&EH) KEREEE (EEHH)
H.,” = - v m, x)lo v m, X WoN :
% Z p9( |}’<t, ) gp@( |y<ta ) el ! BREME X
: Dlr L = O = 2 !
I ! ! : g 10-21 i ﬂi@ =18
(% ¢ 89 R (o m,X) T EEER i o ; R o
Shannon 1 AR v TR = < 10 | /
%}‘ 1075 | er
] ﬁ‘-‘;—‘hﬁ%éi@%ﬂ@”é&*ﬁﬁmﬁ i | I i
B 10-7 - | A LN . >
& 1 1 %o V]
J SIERE (BRL) Hyy = = e -Hie ARRS| (REERER)
b .'Z";"E;];;;};i XidfBig (R
IS i e e
‘ LEMNES B = 2oz e By . w: HERE | ) BEBRRRIHRE 53 BERRARSES
B i (aT) | O ; 5
| St ew Bee ' @ EmERERER && EARERBUEASEE

<. BERMBIZXE;, m: SESEN (NEK) ;

LRSI

(V] y<r,m, x) : BRAERE (<, m, x) FRUTF—

X XHER/RT; V. RBEXR; ¢ HEifeuE

token 9 v BIBEE (softmax 7)




6] =%

logits (&)

1.0

softmax ;

min-max

mE; HEFAZE

logits (R&E)

A B € B E

softmax iR (RE)

1.0
.
0.5
HEERH
WEE | |

BE%: Shannon BB REZWIRIEAAFAREMEE

Shannon 13T logit R E i3]

481 logits FMF T

, MEERIE IR

x10

logits (R"&)

Q 40

BEHFRZ
L . e . T 0.
min-max ‘
0

AnuErs 6

1.0
=
0.5 1
DHERH
BB ol e

softmax(cz/ T)
=softmax(z/ (T/c))

=
($2]

—_
o

o
o

Shannon i H (RE)

=)
o

0.1 1 10 100
REc?®

EXE # FoiE i3
EURIARRE/
REFRNEEBR

4



HEZ: 2HERBEEFARBBENRF

REIRE: LRREEATEPFFLAZTFENE, MBEARA—USEQAEHIEHRZES

| E = 1 —

A dog is standing on the

mg A
4 0.52 (7#&)
= 0.47 (%)
| 044
LoV N ‘ 0.2 HR4 50k BF%:
HER | 2it 0.01 (%)
| 0.0 ==
\

grass field
[ grass / field ].
____________________________________ #wiE H.w = 0.74 nats (7%)
@; AHEXDRERE Heaw #0
( ) —AREAME BEPEXNTF: SNE

\

Q —TnziInaE (2 SRS € HHt4LBEFBEEE?

OF3:-EERE
H..,/In|V| = 0.07 (7#&)
V] ~ 50k (%8)

J

Q@ BERaTY

>

o009 F I EREMER

BEZEMNK Token HBR

2RIES: 5

©F @A%RERRACKELHE, AFREKEEZLEHEYS }




IRHREE :: RIREB logit iiE
ogjtter,,

O [ @
R Bxi E$K B
:ut,v T
Zymax ~ Ztmin T € ‘ T e
Z;,, - fR3E1E v /9 logit EMEREE u,, €[0,1]
Zymin / Zt,max © B S, FHIRAN / &K logit ° - ° , 3 °
€ BRESFAO 0 : 0'5 i 1
AEEHEXNUE, FERBENRE §9324F R R SRR SRS HF

[Q po 1| B } [Q 1~0.5]| ffﬁ#ﬂﬁ%} [ #Ei‘ll‘ﬁllﬁ|ﬂﬁﬂFsoftmax2ﬁi¢9&€Hf§}




REBRMIEN . FHMEZIERES RERIEXRES

AR — | RE&R%
EFSTREEaRE,
BB R

EffHERE

() =a-l(v)+b
(a>0)

I_I_l_l D l_l_l_l
W ($REE) S, B (REE) S,

&
7% min-max EHREBE
X IE{H ST logit ERFEIFAE
ly(v) - minyeg, l(u)

maXyes, i (u) - minyeg, l,(u)

B34 logits

pe(v) =

© 1 R HWMREE/ARLE,
RRAWEM.

=pu(2), a>0

v u(az+Db)

IS IE

A1 XKL,

il tokenBHEPIEHAIE X

REE S, EB min—max REEIHHE ZTRMHH T

1
H = - ——— v) In p, (v
; lSlmZgj [110(v) In p1,(0)
+ (1= g1 (v)) In(1 = g1, (v))]
0 0.5 1
—— L ———
i Bif =F
(fERHERT ) (B8 )

[ Hf €[0,1], BEZRT Y54 R AR /D E6E XS }

© *u51-pHEITENE, FEREES, T

O REHE =—p min-max/ EFFRE

O £EH%E =—> BEHRELEE/ tokenRiTH

*
| @ BESE (REARER) |

BB | 2RHRE
AR/ THERBOHER token
MBS Sk A

HAMRNBBRS 2ER/EATY
(DRBERRTS) (AR )

salidion ~ naidbtmian

Bk (BEH) S, 2%/ 248
>
fRik: BEMRIEE S, + tokenRiEH

v RESIERMBENREES
7| @48 %7 (8] 5
v BRERTEHRERDER

LEACIE ¢ MiREEK S, R

I>I>l>"'>

A1 A2 A3

K

fG4: POSIER “BWMLNLE" —
Top-REE& “tMaiCE”




KBMER: XWIEAS logit TRRIFTAE |/ mittem

IEfhSBRPRHEE E— logit XX, FRRE

& ISEIRR:
Q =i Z;=az; 4b, a>0 5

BHREX H: REBRE

== o az;i + b — (azy, + b)
O fix: " (aZmax + ) — (aZmin + b)

Shannon f: fEa T

a—->oo, H->0

T a  AG= Z§in. . = el —)
6 1é£. Hi = m = U V F#8b. ERE a 9EE 0 REa
X0Y- min-max %3 logit & ;
[ Hix(az = bl — Hi() } Y softmax R FERRE/REMA

@ EHEYEEAREE. BEL DY }




FAHF“REE", REHEXTETEEFRF

Al BRE—E. (KEHR | B | &luihze: SR
BHFI: BEE (ERTE) BAFY: BRE (RETR)

RS

A dog is running on the grass. A dog is running on the snow .

Global A
confidence
*
ARIEMNE - EMFRE (grass L&) ( \ Local ARENE - EMETRE (snow L&) ¢ \
@ EE-K , /\ iEE

grass M v semantic grass g

field = : field .

ISk certainty BHESEE

park 3 ‘ park T

road (RS HA ‘ SHow Syt

. e i ‘
| | BERE o BAMIERAR '

4% token # 772 A dog is running on the grass/snow I/’"l' """""""" \
. e | DMXREE |
(EMRE) Al WE—B e | SWLRBRFF |

B | %3z | AuEE

@ RERMNBER: EWE (POSHEE) + MNFAE4 (FEFEHMHIENX) }




HIZ— - POS-aware A token %EF

BEFAN: REASAREINVERSFHENE

e
[runlling] [quiiklyJ [ oln J tgreenJ [grass] ‘ near ’ @ ‘ wooden] [fence} D |

T T i T T (NOUN] ‘PROPN} [NUMJ ‘ ADJ ’

NOUN VERB ADV ADP  ADJ NOUN ADP ADJ NOUN

‘VERBW | ADV } [ADP |

(=» %2 POStagger map RRAMEE G BIEFE token

running = [run] [ning] Mg - L - HE - B -
B—ia8F58 BiZianRg e/ RS - 81 - X&R

REELAHUE 2
________________________________________________________________________________________________ i e TR INEEE,
i wg | g || Rt | % o BEAFRENHRBRENES
7 =® @& & gzo =
? bl o | K it o= i g =
. fl: dog | i ffl: two,3 | . f5l: green | 1§J standmg §J chasmg fl: near : % O Eﬂ'\u%F', IR ESCEIRM




ORFERIDDHH, MEREBER

SRTIRAE D HERRAEA

fa: A [dogJ is [running] on the near a . @ o Eiﬁ:;fi;ziiﬁ

token 5! (R#&) BB
———— @ 345 token T3,
- BESERR T
5 token 9 ke 2itERRBERES
FHREY (FF) } token &3&

v

© pos BiER, HRE
LHABHBRARE

Global Average / £F ¥ Local Peaks / B Epi&{E

------------------------------- » % O 7-5: RRagmBRm

Top-R token

= MR S B IE BtokenThiE RERTRENARMLE



Top-R pooling: BEERARENABAUE

Vo © #%Pos sty HY ZBEHT <) RMBARRMERTH 28 WEulen STREEALSLE (O} REEEMES: TBMIMER

f )
POS-filtered W% token 5RHEY H/} % H; BFEHNFT :
st

EERFHEE Upos(v)

dog 0.12
running 0.36 [ 0.73 ] Top-R >
grass 0.24 # 0.55 st =3
f . -

red BN 081 g D0 [ (0.81+0.73 +0.55) /3 = 0.70 J
frisbee ] 073 0.24 T
e i 0112 RERTRENABMLE

1 min(R, |T®)) -

. .
Upos (y ) b . ; Z H(r)

ZHMNE token H [T | < R, MLLFATAMNE token RKFEH,




$B=: MEF5E chosen / rejected

BEIZREAREEHF, Bl ki

@ 7t N MRS FIHE Upos

f&i% 5

&% 4 a

e (RE)
(X X lele}

&% 9

f&i 10

=

(3) BHERRFNTA

s S8 (FE) ( g W g ‘
00000
2 ORE) ( a ’ a ’ ’ m
00000 5 .
image prompt | chosen | rejected
BREE § S

N

/

)

I
I
i
8% 3 298 (RE) ! ——
®E2 () = PR : VW RESHEZRHMA
B 1 28 (rE) | @90 | (o™ o0 e
a am (rw) | ©90°0 : (
a S8 (7E) @000 | ® T4 EB evaluator
S% (78 | ®0020 i N
[ JoXoleoJe) ; 1
yreJ = argmax Upos \
: cho __ : = . k
- Y% =argmin U, : . K REFREN | rejected
2 (2) BRIEFHREMRER Y™, B R IR AR
 BEFRHENY | chosen i el
R HEMEER y
@ SEFRBEERRE, hRREHIFES: @ RIERBEMIER yo, @ F2B% (image, prompt, chosen, rejected) @ PEEERRMABIEE,

RIFEIEL® A TESMPIREL,

BETHEMER yI.

{RIFHITL ., 2B TSNP evaluator,




$BRMN: B DPO {LBARIREMRE

1) fwiFx CREFEBERR)

DPO: &F chosen 3} rejected KR H

( A

)| miziki

3) HBHHTW (ML chosen/rejected Jafl)
== chosen ({&#&#). MIEATIEE)

T e b e b S e o e \ = rejected (HEH. FHEMRIPR)
chosen: | | 5 :
| - HAD A
Bl = Loro = —E logo{ p{ [lematr' 0 - gm0 = e
53 AT SE E m i ‘ i
\ > B - [toB 1)~ gm0 [})| | #
@ N IL gt = /_/f’.._. el e _\_, e M,J | !
/ \ L > k >
rejected: - \ FkziE £R=0E
o - mlgERREN | _ | EEssmmm r o o
FEMR R | EIEH . MEALEXH TR
\ ) N\ =4
@) ; = A o
O T E-maEEan: Q). B T DR

Q f =01 @ LoRA: REsEsmuLgitE @m,,xxmﬁi




REBERE: ER—FD—BEMN—RKL

o WD N ME
* %1% token logits

+

Require: Base MLLM mg. multimodal training corpus D = {(m, 2)} (image-text prompts), number of candidates N,
top-R tokens R, temperature /3.
Ensure: Fine-tuned policy 7, for hallucination-mitigated generation.

Algorithm 1 RLSF-V: Mitigating Hallucinations in MLLMs via Fuzzy Semantic Self-Feedback g @ gﬁﬂiﬁiﬁﬁ

1: // Diverse candidate generation

2: : T 3B\
i S i PO s — @ BHHENES
3: ple N candidate responses {y'*’}:*| ~ 7q(- | m, x) using stochastic decoding. '

4 Cache token-level logits {z,(")} for later local fuzzy semantics estimation. 0 ' e Local Fuzzy Semantics
5.  // POS-aware local ﬁ(z:,\f semantics e POS iIiE + Top-R RE
6 for each candidate 3 do ' : *

7 For each position ¢, compute the local fuzzy semantics H,f'(l) from logits z,m using Equation (4) and Equation (5). (

8 Employ the POS tagger on y*) and obtain the POS-aware content token index set T @ as defined in Equation (11). @ ﬁy}ﬂf-_‘,i{l

9 Collect the POS-filtered content tokens {H,f'(’) | t € T} and apply the top-R pooling in Equation (13) to obtain Q / i ;

the local fuzzy semantics Uy (y*). * chosen / rejected
10: end for ° 1’2\]@ 'Df
11:  // Fuzzy semantic self-feedback and preference construction ‘

12:  Determine the chosen and rejected candidates y**© and "/ according to Equation (12), based on U,y (+).
13: if |U1ms(y{.'w) - Uhus(yr“'i)l > 0 then @ DPO {,ﬂw

14: Add the ordered preference quadruple (m. z, y°"°, y"*/} to the preference dataset D; as in Equation (15).

15 end if s BIESERE
16: end for ® ﬁﬁ(ﬁa*ﬁ%%

17: // Fine-tuning with self-generated preferences

18: Initialize the policy 7, < g and fix the reference policy 7yef <— 7o.

19:  for each training step with mini-batch B C D, do / SMES

20: Compute the loss Lppo on B following Equation (16) with temperature 3. T
21:  Update 7, by minimizing Lppo. £ — ¥ - X - R
22:_end for F—2 £ EEERAH
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| = [ AMBER GEN | HallusionBench | Object HalBench | AMBER DIS

Model Size Feedback LL VA
| CHAIR, HalRate, Cog.l | AllAcc. | Resp.. Ment.| | Acet  FLT avVA-v

LLaVA-v1.5-7B (Liu et al., 2023) % X | a7 35.9 43 | 427 | 252 467 | 75 74.1
+HA-DPO (Zhao et al., 2023) 6k GPT-4 6.7 30.5 32 43.7 20.3 36.7 74.2 78.0 AMBER HalRate 35.9 = 5.1
+POVID (Zhou et al., 2024) 17k GPT-4V 9.8 514 7.0 2.2 25.4 52.7 72.4 74.8
+LLaVA-RLHF (Sun et al., 2024) 122k Human 8.3 414 4.8 38.9 28.0 47.0 77.9 83.2 CHAIR 757 = 2:4
+TPO (He et al., 2024b) 21.4k LLaVA-Next 3.6 20.5 1.6 31.6 4.4 8.0 78.8 86.2
+AMP-IG (Zhang et al., 2024) 11k CLIP 17.6 73.8 9.1 382 26.7 43.7 74.2 80.8
+AMP-MEG (Zhang et al., 2024) 90k  LLaVA & CLIP 13.2 59.1 5.2 37.0 25.7 323 737 77.8
+HALVA (Sarkar et al., 2025) 21.5k GPT-4V 7.0 33.6 3.6 442 2338 43.0 77.9 83.4 —
+RLAIF-V (Yu et al., 2025b) 83k LLaVA-Next 29 15.6 0.9 28.7 5.6 9.7 54.3 739 LLaVA-v 13B
+OPA-DPO (Wu et al., 2025) 4.8k GPT-4V 25 12.1 0.9 422 3.8 5.7 80.5 85.1
+SENTINEL (Peng et al., 2025) 8.7k  G-DINO & Yolo-W 3.0 14.8 1.3 429 3.0 5.0 76.1 79.3 Object HalBench Resp 22.6 = 1.2
+symMPO (Liu et al., 2025) 214k DeepSeck-V3 5.9 283 3.6 453 9.6 15.7 81.2 86.5
+RLSF-V 10k self-feedback 24535 50535 0.3y 474447 29,23 4.0.57 | 788173 84.0509 Object HalBench Ment 45.0 = 1.7
LLaVA-v1.5-13B (Liu et al., 2023) |t X | 69 32,0 3ist || 433 | 226 450 | 713 73.1
+LLaVA-RLHF (Sun et al., 2024) 122k Human 6.9 34.4 37 2.3 20.9 41.0 81.7 85.2
+AMP-IG (Zhang et al., 2024) 90k CLIP 13.4 52.0 5.4 40.2 3338 57.7 66.2 70.3
+AMP-MEG (Zhang et al., 2024) 11k LLaVA & CLIP 11.6 511 5.4 39.9 24.9 387 62.8 63.4 HallusionBench All Acc
+HALVA (Sarkar et al., 2025) 21.5k GPT-4V 6.5 30.6 3.1 46.2 19.2 39.0 82.9 86.5
+OPA-DPO (Wu et al., 2025) 4.8k GPT-4V 2.7 13.4 0.9 2.2 4.9 73 84.1 87.5
+SENTINEL (Peng et al., 2025) 7k G-DINO& Yolo-W | 27 12.0 09 4338 24 4.0 762 78.7 IBHE 47.4/ 48.1
+symMPO (Liu et al., 2025) 214k DeepSeek-V3 4.6 26.7 2.4 45.1 8.4 16.0 84.5 89.0
+RLSF-V 10k self-feedback 20040 44176 033 48.1:45 12214 171433 | 8481135 87.61145
" Qwen2.5-VL-3B-Instruct (Bai et al., 2025b) | X X 8.0 49.1 52 7 53.1 | 97 157 | 880 91.0
+RLSF-V 10k self-feedback 65115 3651126 39.13 53.9:03 7.0027 93,64 | 882102 9l.1:g, NGB
Qwen3-VL-8B-Instruct (Bai ctal.,, 2025a) | X X | . T8l 62.0 34 | 64.0 | 8.1 143 89.0 91.7
+RLSF-V 10k self-feedback 6.7 1.4 48.1,130 2.3, 65.5115 55126 97,46 | 895105 921404 10k If f db k
InternVL3.5-8B-HF (Wang et al., 2025b) X X ‘ 7.6 63.8 53 | 57.6 | 5.5 9.4 ‘ 86.7 89.4 selt-reedbac
+RLSF-V 10k self-feedback 72504 587,51 4508 | 58.1705 | 44,1 67055 | 867100 894100 _l5 A T 9}%*@&3%%%

Y

2 A 10k B RIGEHIE,

EEESHLORERLRFIEFHRK,



EME: 10k BRI FIEsE—M1E/0:8

AMBER HalRate. (%)

45 - === GPT-4V === |nstructBLIP
---= Qwen-VL-Chat - LLaVA-7B
@ LLaVA-RLHF
N A St i il N s
@ HALVA
----‘ -----------------------------------------
HA-DPO @ symMPO
954
®
TPO s
154 OPA-DPO
® RLAIF-V
® RLAIF
| @ @ RLHF
RLSF-V (Ours) % RLSF
10 20 30 100 150

Preference Dataset Size (k)

RIS E ¢
R BEF A

[/ ZBER

. (mIFEUIERE
Y %h: AMBER {JRE

X 10k BRIZEIE
ORFETAME
RLHF / RLAIF %

T &M EB
iE## backbone
B AE AR

BRORER:
€ — AR AR



BRMETER: [—ifk

X Table 1 | BEMER (RIAHIE)

15 HgPY3S MLLM

f3# MLLM Backbone it#§

AMBER GEN allusi i MBER DIS

Model | Ste Fociback | AMBER GE | HallusionBench | Object HalBench |  AMBER DIS . 3 ¢

| | CHAIR! HalRate., Cog.l | AllAce.t | Resp., Ment.] | Acet F1.1
LLaVA-v1.5-7B (Liu et al., 2023) | X X . wa 359 43 | 2.7 | 252 467 | 715 74.1 LLaVA-v1.5 Qwen2.5-VL Qwen3-VL InternVL3.5
+HA-DPO (Zhao et al., 2023) ok GPT-4 6.7 30.5 32 437 20.3 36.7 742 78.0
+POVID (Zhou et al., 2024) 17k GPT-4V 9.8 51.4 70 422 254 527 724 74.8
+LLaVA-RLHF (Sun et al., 2024) 122k Human 8.3 414 48 38.9 28.0 470 71.9 832
#TPO (He et al., 2024b) 21.4k LLaVA-Next 3.6 20.5 1.6 31.6 44 8.0 78.8 86.2 > AMBER HalRate
+AMP-IG (Zhang et al., 2024) 11k CLIP 17.6 738 9.1 38.2 26.7 437 74.2 80.8 Qwen2.5-VL- 3B \
+AMP-MEG (Zhang et al., 2024) 90k LLaVA & CLIP 132 59.1 52 37.0 25.7 323 737 71.8 i >
+HALVA (Sarkar et al., 2025) 21.5k GPT-4V 7.0 33.6 36 442 238 43.0 7.9 $3.4 4 9 A 3 6. 5
+RLAIF-V (Yu et al.. 2025b) 83k LLaVA-Next 29 15.6 09 28.7 5.6 9.7 54.3 73.9
+OPA-DPO (Wu et al., 2025) 4.8k GPT-4V 25 121 09 422 3.8 5.7 80.5 85.1
+SENTINEL (Peng et al., 2025) 87k  G-DINO & Yolo-W 3.0 14.8 13 429 3.0 5.0 76.1 79.3
+symMPO (Liu et al., 2025) 214k DeepSeck-V3 59 283 36 453 96 157 812 865 AMBER HalRate
+RLSF-V 10k self-feedback 2. 4'5 3 S5dp0s 0340 474.45 29,23 4027 | 78.8:73  84.0199 & 3 8 62 0 > 4 8 1
LLaVA-vL.5-13B (Liu et al., 2023) [ X | 69 320 35 | 433 | 226 450 || M3 73.1 Qwen3-VL-8B ¢ *
+LLaVA-RLHF (Sun et al., 2024) 122k Human 6.9 3d.4 3.7 423 20.9 410 81.7 852 HallusionBench
+AMP-IG (Zhang et al., 2024) 90k CLIP 13.4 52.0 5.4 402 338 57.7 66.2 70.3
+AMP-MEG (Zhang et al., 2024) 11k LLaVA & CLIP 1.6 51,1 54 39.9 24.9 38.7 62.8 63.4 64.0 o 6 55
+HALVA (Sarkar et al., 2025) 21.5k GPT-4V 65 30.6 3.1 462 19.2 39.0 82.9 86.5
+OPA-DPO (Wu et al., 2025) 4.8k GPT-4V 27 13.4 09 422 49 73 84.1 87.5
+SENTINEL (Peng et al., 2025) 7k G-DINO & Yolo-W 21 120 0.9 4338 2.4 4.0 76.2 78.7
+symMPO (Liu et al., 2025) 214K DeepSeek-V3 46 26.7 24 45.1 8.4 16.0 84.5 89.0 ) =2
+RLSE-V 10k self-feedback 20,49 44,57 035, 48.1145 12014 L7053 | 8481135 8767145 InternVL3.5-8B § ﬁﬂ ﬁiﬂi}ﬁﬁi ESI =
Qwen2.5-VL-3B-Instruct (Bai et al., 2025b) | X X 8.0 49.1 52 53.1 9.7 15.7 $8.0 91.0 DIS iEiRIET
+RLSF-V 10k self-feedback 6.5, 36.5,126 39,13 53.9:08 70,27 9364 88.2:0> 91130
Qwen3-VL-8B-Instruct (Bai et al., 2025a) X X 8.1 62.0 34 64.0 8.1 14.3 89.0 917
+RLSF-V 10k self-feedback 6.7,14 48.1,39 23,11 65.5:,5 5.5026 9.7,46 89.505  92.1304
InternVL3.5-8B-HF (Wang et al., 2025b) X X 7.6 63.8 53 57.6 55 9.4 86.7 89.4
+RLSF-V 1 10k self-feedback ] 72,04 58.7 5.1 45,08 58.1705 l 44, 6.7,27 | 86.7500 894100 RLS F-v ”“,7kﬁ

A—
O ZHE 1 backbone EiE5MB evaluator
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iE A BE 7 1R

Benchmark Qwen3-VL-8B-Instruct +RLSF-V
MME-Cog. (Fu et al., 2026) 641.79 638.93 236
MME-Per. (Fu et al., 2026) 1720.80 1715.30;5.50
MMMU (Yue et al., 2024) 52.33 52.8910.56
MMStar (Chen et al., 2024c¢) 62.88 63.78+10.90
AI2D (Kembhavi et al., 2016) 83.65 83.7110.06
RealWorldQA (xAlI, 2024) 69.41 70.2040.79
ChartQA (Masry et al., 2022) 85.36 85.52+0.16
OCRBench (Liu et al., 2024e) 83.00 82.40,0.60
SeedBench (Li et al., 2023) 75.07 75.15+10.08
DocVQA (Mathew et al., 2021) 95.61 95.95:0.34
Table 2 - Qwen3-VL-8B iBRAE &
Model | size Feedback | Subject | Context Modality | Grade | Avg |
| NAT SOC LAN | TXT IMG NO | G1-6 G7-12 |
LLaVA-vL.5-7B (Liu etal, 2023) | X X | 7052 7424 67.09 | 7077 69.46 67.32 | 73.97 64.01 | 70.41
+LLaVA-RLHF (Sun ctal., 2024) | 122k Human 68.69 77.28 64.73 | 7111  70.25 6425 | 72.61 6381 | 69.46
+TPO (He et al., 2024b) 214k LLaVA-Next | 69.85 7042 64.82 | 70.04 67.13 6509 | 71.44 63.68 | 68.66
+AMP-IG (Zhang ct al., 2024) 11k cLIp 58.17 6243 5827 | S8.11 60.04 57.63 | 6281 5241 | 59.09
+AMP-MEG (Zhang ct al., 2024) 90k  LLaVA & CLIP | 58.97 62.65 57.00 | 60.22 59.54 55.12 | 6296 5254 | 59.23
+RLAIF-V (Yu et al., 2025b) 83k LLaVA-Next | 69.49 71.54 6200 | 69.60 68.12 63.14 | 70.89  62.76 | 67.98
+OPA-DPO (Wu ct al., 2025) 4.8k GPT-4V 7007 73.57 67.18 | 70.09 68.67 67.46 | 73.68 63.55 | 70.05
+synMPO (Liu et al., 2025) 214k  DeepSeek-V3 | 7038 7233 67.45 | 7043 68.17 67.74 | 7338  64.01 | 70.03
Ours 10k seli-feedback | 68.87 7278 66.82 | 67.99 6738 67.53 | 72.61  62.95 | 69.16
LLaVA-vL.5-13B (Liv etal, 2023) | X X | 7522 77.05 7264 | 7561 7283 7345 | 7772 69.94 | 74.94
+LLaVA-RLHF (Sun ctal., 2024) | 122k Human 7345 78.63 70.64 | 74.19 7273 7206 | 7698 68.09 | 73.80
+AMP-IG (Zhang ct al., 2024) 11k CLIP 69.09 7503 6473 | 69.79 69.16 67.04 | 72.32  63.61 | 69.21
+AMP-MEG (Zhang et al., 2024) 90k LLaVA & CLIP | 66.52 73.00 63.00 | 6848 6872 6244 | 7052 60.58 | 66.97
+OPA-DPO (W et al., 2025) 4.8k GPT-4V 74.16 7615 64.09 | 7429 72.14 6655 | 76.06 64.60 | 71.96
+synMPO (Liu et al., 2025) 214k  DeepSeck-V3 | 73.93 7537 70.00 | 74.39 71.05 7129 | 75.92 68.36 | 73.21
 Ours 10k self-feedback | 7391 7570 7036 | 7278 70.40 7171 | 7625  66.71 | 72.84

Table 5 - LLaVA 7B/13B - ScienceQA

10L@E A& &R 7R A

(1) MME-Per / MME-Cog

(2 MMMU/MMStar

AI2D / ChartQA

(4) OCRBench/DocVQA

@ SeedBench / RealWorldQA

ScienceQA

T%EHSRTF MME-Cog. MME-Per, OCRBench, BIEE&R/

AN / IAFD

EFRERE /
SESRSHE

BZEET /
BRI

XFiA50 /
Y42

SESESER/
AXipmiE
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Relation 25K

State

Attribute

77.1 80.6

914 95.7
Number Existence
88.8 v 78.1
Action Relation
—— LLaVA-v1.5-138 —— LLaVA-RLHF —— SENTINEL == RLSF-V

Q@ =EME. B, RS, $ESHELAERSEN

Q EHEL: AREBEEEN

€ iRt

The red cup is to the feft-of the blue plate. x

l

J

©

ZHE: XRHGFEFRE

subject (red cup) — predicate (right of) — object (blue plate) ,

AR RIRFIEA KK,

Z-token / E5UE H: left of. right of. in front of %2 %-token

XZA5EIE; of. in % token X X EAFIETEAZE,
BEHENXN BB RE,

BESRKRBE: BERNZEBMRZNER, ERXARKNDATLE
nMEBEE, RNXER token RLFEARBBAHEM.

SEFIEH # XRIEH: XAREIRTTEE

Eiiith. SEENEIEF




{A{+iHRL: Top-R pooling 2 X

Table 3 | A%iHRt

| | AMBER GEN | HallusionBench | Object HalBench | AMBER DIS
Model Type
| CHAIR|, HalRate.] Cog.l | AllAcc.T | Resp.) Ment.| | Acc.t FL.1
RLSF-V 2.4 5.1 0.3 47.4 2.9 4.0 78.8 84.0
LLaVA-v1.5-7B W/O POS-aware Token Selection 2.4 5.9 0.4 44.5 34l 4.7 76.3 79.2
W/O Top-R token pooling 16.5 50.3 3.6 43.5 41.9 70:3 78.4 83.7
RLSF-V 2.0 4.4 0.3 48.1 1.2 1.7 84.8 87.6
LLaVA-v1.5-13B | W/O POS-aware Token Selection 2.5 6.1 0.4 443 29 33 63.3 62.4
W/O top-R token pooling 15.9 56.2 4.2 45.3 41.2 69.3 82.2 86.0
7B: HalRate 5.1 —» 50.3 13B: HalRate 4.4 —» 56.2 =X token #FIIHE
50.3 56.2 Q!Ir-ts
&#TOpR l #0 Top-R J Ill
5.1 . g
B —-— — ymm& token BB K BIERE token
fRE Top-R BB Top-R fRE Top-R #BER Top-R BURE EeRRE

* ZHMRPOSEHE: —HEMANEHOTRE -

IR : IRFFEEPRELEE KIS token, Top-R pooling B XERSHLF




N ABIERIEN , TIA X Energy / Evidence / Entropy?

{R%F POS i&#E5 Top-R L, {(RBFRITHIRIR

Table 4. Comparison of different self-feedback within RLSF-V.

HEzRH: z=[4,3,1 - 2z’ =z-3.5=[0.5,-0.5,-2.5]

softmax / #F / #8x}EfRc £4EE

Model | Feedbaik | AMBER GEN | Object HalBench
| | CHAIR| HalRate.| Cog.| | Resp.| Ment.|
X 757k 359 4.3 252 46.7
Energy 14.5 46.7 6.1 22.0 46.7
Evidence | 4.2 10.8 0.9 7.6 13:7
VA-v1.5-
EEaNaesE | wntmeny. (ks 5.8 03 [290 40
Fuzzy 24 5.1 0.3 29 4.0
X 6.9 32.0 35 22.6 45.0
Energy 6.4 16.9 2.3 8.5 14.7
Evidence | 1.7 32 0.3 37 53
VA-v1.5-
vl | B o 5.8 03 |25 3.7
Fuzzy 2.0 44 0.3 1.2 1.7

ENERGY
Ueng = logz exp(z)
Ueng(zl) = Ueng(z) =135

FNARE, FHEPEET logit TREN
BRRESRERERR/NZMW

EVIDENCE
Top-K (K=50) — ReLU = S = EU/AU = U,y
S=Xe; EU=K/(S+K); Ug,;=EU-AU (AURdigammaB#fE)
e:[4,3,1]—[0.5,0,0]; S: 8 — 0.5
B—FM45r#6, evidence SREABEILIEXNTRRE
&k #i K. RE. ReLU 5 Dirichlet 5t

Entropy: 22F51%H. RESHAXRBEREEW, FTEERERPRERERS

Fuzzy: pu(az+b)=pu(z), a>0

min-max G RREBFHEBEER;, SHTHITETER
HIFG— L RN
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HRIGHERIEEEXT mIFRINS?

"chosen": "No, there is no person's head in the image.
The image shows black curly hair and a pair of
scissors."

"chosen": "No, there is no lamp or chair in the image."

Fuzzy entropy: 0.18 «

2 ? N =
. X Fuzzy entropy: 0.21 «
- , R, @

- Y

"rejected": "Yes, there is a lamp in the image, which is -
locatedibelowithe streetisign.” rejected": "Yes, the head in the drawing is lighter than the
rest of the body."

@ "Is there a lamp or a chair @
in this picture?" Fuzzy entropy: 0.43 x ” ﬁg "Is someone's head lighter?" Fuzzy entropy: 0.39 x

HERES: KRSBEERDNI/BT; SH/EEEEHRMLT ’ L ARG BOBBFRBETNSKE; &5 EEFLHTKBEFIER

T ——

BRWERN rejected FRESFHENSR, HRRUBEKEXE \
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ERAEE: MEXTMRKIBEOAT

(
|
1

— =
| Prompt | A
‘ = i | =

this image."

“The iv;age features a young boy sitting

on the sand at the beach, enjoying his
time playing in the sand. He is wearing a
white shirt and red shorts, and he has a
blue toothbrush in his hand."

"Describe
this image."

a2 (

Prompt

"Describe
this image."

[

“The image features a young boy sitting
on the sand at the beach. He is
enjoging his time outdoors."

“The image features a black leather chair

with a teddy bear sitting on it. The
chair is positioned in the center of the
room, and the teddy bear appears to be
the main focus of the scene.”

“The image features a black chair in
which a teddy bear is sitting."

“The image features a black cell phone
sitting on a wooden table. The phone is
turned on and appears to be in good
condition. The phone is positioned in
the center of the table.”

=

L@

“Describe
this image."

&,

Prompt |

“Describe

=\ /—\
(

“The image features an old cell phone
lying on a wooden surface."

“The image features a large, fat cat
standing on a toilet seat and looking
into the toilet bowl. The cat appears to
be curious about the water inside the
toilet.”

“The image features a cat standing on
a toilet seat. The cat appears to be
curious about its surroundings.”
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[ e Prompt

‘ “Are there two buckets in
‘ this image?"
L

J

42

[ Prompt

" Are there five women in
| this image?"
e

-

[ Pmmgt

" Is the beach dry in this

image?"

[ Prompt

“Is the beach flat in this

| image?"

Prompt

“Is the sea calm seas in
this image?"
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