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Question: Please describe the image in details.

Answer: The image features a white car in front of a

bus. A man is riding a motorcycle along the road. °
Caption 1

T A man is riding Bicycle along the road. Only
. one car is behind him. Caption 2
a y" The image features a man on a bike riding

past a red car.

Caption 3

]
The image features a white car is stopped in

@& front of a bus station. Caption 4

+ Caption k

o,
@ ‘JSD—Weighted Block (@) The image features a

oy B man on a bike past a bus.
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logits a Please describe the image.

A white car is driven
before a bus station.
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Q: Is there a laptop in the image?

A: Yes ‘
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Step 1: Attention-Guided Salient-Region Selection

Question:
Is there a bicycle in the image?

Select Top-K regions
in attention map

Vo o o
a . . Ny New prompt
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LLaVA-1.5 (?)

InstructBLIP (?)

Setting Method
Acc.T Prec.t F11T Acc.? Prec.t F17
Regular 82.42 7830  83.67 79.85 80.33  83.45
VCD (?) 84.69 80.30 85.85 84.47 83.07 84.81
Random M3ID (?) 85.46 81.54 8642 85.32 83.51  85.58
RITUAL (?) 86.71 82.84 87.51 87.12 85.64  87.23
DeGF (?) 87.79 86.33 88.08 87.21 89.01  86.70
MRFD 88.15 88.91 88.23  88.03 88.74  88.01
Regular 76.57 71.23  79.56  75.17 7090  77.54
VCD (?) 77.30 71.61  80.57 78.12 73.77  80.10
Popular M3ID (?) 78.66 73.09  81.45 78.32 73.75  80.30
RITUAL (?) 79.75 74.55  82.31 78.40 73.63  80.55
DeGF (?) 81.94 78.33  83.31  80.37 78.84  81.24
MRFD 81.99 78.81  83.29  82.17 79.52  83.15
Regular 71.09 65.77 7593  71.02 66.58  74.70
VCD (?) 71.13 65.28  76.37  73.07 68.50  76.36
Adversarial M3ID (?) 72.10 66.27  76.87 7297 67.92  76.55
RITUAL (?) 71.87 66.17  76.88  73.06 67.83  76.91
DeGF (?) 76.13 71.50  79.01  75.96 7345  77.36
MRFD 77.99 76.16  79.22  77.72 7426  79.72
Table 1: POPE EEMNARY AR . Hmmy (1) MER. KoM FI RN RITERE . SBha R ARk

BOR, B EFIEIR AT RIZARR

Method LLaVA-1.5 InstructBLIP

Cs]l Ciy GCs| Cil
Regular 26.2 9.4 31.2 11.1
VCD 24.4 7.9 30.0 10.1
M3ID 21.4 6.3 30.8 10.4
RITUAL 22.4 6.9 26.6 8.9
Woodpecker 24.9 7.5 31.2 10.8
HALC 21.7 7.1 24.5 8.0
DeGF 184 61 240 77
Ours (MRFD) 14.1 5.0 21.3 6.1
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Model Variants Acc.T Prec. T F1 Score T
MREFD (Full) 86.50 88.11 86.21
w/o CW 83.76  84.27 83.74
w/o FP 82.87  83.95 82.70
w/o RS 82.77  83.94 82.58
Regular 80.57 78.84 81.59
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LLaVA-15 /T ViT-L-336px, A CLIP-L/14-
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* MME (2) : MME £ R34l & LVLM J&&
IR 2R A e . FRATTAPPAL R 51 )
H T MME-Hallucination 745, % 745
TETPAL— 25 8 WL L) 9880, X s i o
FNXI G AT, AETERIT SR, AR
SR VAL, AR ACEREIE . %
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PR . RE, R 5 BRI
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C.1 CHAIR gk

CHAIR HEA4 R " e R 4 fIk S,
T LLaVA-1.5 #il InstructBLIP fj CHAIR (Cs)

: CHAIR (Caption Hallucina-

Method LLaVA-1.5 InstructBLIP
Cs] Ci|l GCs] Cil
Regular 580 177 61.0 182
VCD 582 1677 63.0 18.6
M3ID 56.8 16.1 658 19.9
RITUAL 51.0 15.1 504 153
DeGF 49.8 14.7 49.8 15.1
Ours (MRFD) 39.0 11.0 386 113

Table 5: 7£ CHAIR i I3 o A= Jli o 4 1R 45 2R
FATTRE B AT 5 1 B R B FR A 256, AR |
CHAIRs (Cs) il CHAIRI (Ci) FRLIWHK, 5
IZE SR ISR, WSR2 TRILER.

Fil CHAIR (Ci) 4340 (F{E ALK L) . MRFD
TEAAEX A LVLMs S8 3 i e .

Method LLaVA-1.5 InstructBLIP
Cs] Cil GCs] Cil
Regular 550 163 57.0 17.6
VCD 544 166 604 17.8
M3ID 56.6 157 622 18.1
RITUAL 496 148 484 145
Woodpecker 576 167 60.8 17.6
HALC 51.0 14.8 538 157
DeGF 48.8 14.6 492 144
Ours MRFD) 37.1 92 382 109

Table 4: CHAIR JEvEMNR A FHE L s 1. FoA16
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(h) FRL: DU 42 SR AR I PR s

AR -
Components

"  Acc.tT Prec.t FI7

CW FP RS
@ v v v 8650 88.11  86.21
(b) v v 8376 84.27 83.74
(c) VvV v 82.87 83.95 82.70
@ v v 82.77 83.94  82.58
(e) v 8258 82.01 82.26
() v 81.96 81.36 82.14
(g VvV 81.52 81.05 81.68
(h) 80.57 78.84  81.59
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oY, HF =AsERFSE. CW: BT ISD [1—
AL, FP: BG4, RS: Ikt

H Y PGS [ AR SR 4 MRFD (520, 3%
IS LLaVA-1.5 BT E R, { /i) POPE-
COCO HMESATIHRAT I . S5 B EHHE A% 9
Ho FRATHCRS T = Fhfag siems: (RIRRAE . =

www.xueshuxiangzi.com



TEREEANAT top-p 1 K LR A . el i
PSR

MG TR I 2 A LI BRA B, Ho e
R 0.1, SRR E A ¢ =0.5, BT RERE
FERYBEALIE . B5IR +top-p SEMELE & T B TELR AR
Al top-p 138, HHFRATHRE p =0.7 DAL AR
ZIEAHT 70 % .

Decoding ‘ Acc.t Prec.tT F17
Low temp. | 8275 8522 8212
High Temp. | 83.04 8229 8323

HighTemp.+T0pP‘ 82.50 81.25 82.67
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LLaVA-1.5 InstructBLIP
Acc. 1T Prec.T Recallt F11 Acc.t Prec.t Recallt Fl171
Regular 83.13 81.94 85.00 83.44  83.07 83.02 83.26 83.08

Dataset Setting Method

VCD 87.00 86.13 88.18 87.15 86.23 88.14 83.73 85.88

Random M3ID 87.50 87.38 87.67 87.52  86.67 88.09 84.79 86.41
RITUAL  88.87 89.23 88.39 88.81 88.83 90.48 86.80 88.60

DeGF 89.03 91.20 86.41 88.74  88.83 93.73 82.42 87.71

Ours 89.50 92.55 85.94 89.12 88.52 93.83 82.61 87.86

Regular 81.17 78.28 86.26 82.08 77.00 73.82 83.68 78.44

VCD 83.10 79.96 88.34 83.94  80.07 77.67 84.39 80.89

MS-COCO Popular M3ID 84.30 81.58 88.63 84.95 80.97 77.93 86.19 81.85
P RITUAL  85.83 84.17 88.26 86.17 81.97 78.90 87.26 82.87
DeGF 86.63 87.75 84.86 86.28 82.73 84.02 80.27 82.10

Ours 87.24 86.56 88.22 87.38  83.69 85.22 81.58 83.36

Regular 77.43 73.31 86.26 79.26  74.60 71.26 82.46 76.45

VCD 77.17 72.18 88.40 7947  77.20 74.29 83.19 78.49

Adversarial M3ID 78.23 73.51 88.28 80.22 7747 73.68 85.48 79.14
RITUAL  78.80 74.43 87.74 80.54 78.73 74.57 87.21 80.39

DeGF 81.63 80.59 83.33 81.94 80.30 80.90 79.33 80.11

Ours 82.75 85.22 79.25 82.12 82.49 83.14 81.51 82.32

Regular 81.90 76.63 91.78 83.53 80.63 76.82 87.75 81.92

VCD 83.83 78.05 94.13 85.34  84.20 80.90 89.54 85.00

Random M3ID 84.67 79.25 93.94 8597 8543 81.77 91.20 86.23
RITUAL  85.17 79.79 94.21 86.40 87.13 83.92 91.87 87.71

DeGF 86.93 84.28 90.80 87.42  87.40 87.67 86.86 87.26

Ours 87.13 87.56 86.76 87.16 88.33 86.81 90.40 88.57

Regular 75.07 68.58 92.53 7877  75.17 70.15 87.60 7791

VCD 76.63 69.59 94.59 80.19  78.63 73.53 89.46 80.72
A-OKVQA Popular M3ID 77.80 70.98 94.07 80.91 78.80 73.38 90.39 81.00
P RITUAL  78.83 71.99 94.37 81.68 78.73 72.83 91.68 81.17
DeGF 80.90 75.68 91.05 82.66 81.47 78.61 86.47 82.35

Ours 80.99 76.68 89.28 82.51 83.19 78.74 91.00 84.43

Regular 67.23 61.56 91.81 73.70  69.87 64.54 88.20 74.54

VCD 67.40 61.39 93.79 7421  71.00 65.41 89.13 75.45

Adversarial M3ID 68.60 62.22 94.74 75.11  70.10 64.28 90.47 75.16
RITUAL  68.57 62.26 94.27 7499  70.27 64.15 91.89 75.55

DeGF 72.70 66.70 90.68 76.86  73.93 69.36 85.70 76.67

Ours 75.23 71.03 85.39 77.65 75.62 69.40 91.78 79.04

Regular 82.23 76.32 93.47 84.03  79.67 76.05 86.62 80.99

VCD 83.23 76.73 95.38 85.05 82.83 80.16 87.26 83.56

Random M3ID 84.20 78.00 95.26 85.77  83.07 80.06 88.06 83.87
RITUAL  86.10 80.30 95.66 87.31 84.87 82.52 88.47 85.39

DeGF 87.40 83.51 93.20 88.09 85.40 85.64 84.61 85.12

Ours 87.81 86.62 90.32 88.41 87.24 85.57 89.69 87.58

Regular 73.47 66.83 93.20 77.84  73.33 68.72 85.67 76.26

VCD 72.37 65.27 95.60 77.58 76.13 71.10 88.07 78.68

GQA Popular M3ID 73.87 66.70 95.35 7849  75.17 69.94 88.26 78.04
P RITUAL  74.80 67.50 95.66 79.15  74.50 69.17 88.39 77.61
DeGF 78.10 71.56 93.25 80.98  76.90 73.89 83.20 78.27

Ours 77.72 73.17 88.24 80.00 79.62 74.61 90.15 81.65

Regular 68.60 62.43 93.41 74.84  68.60 63.94 85.31 73.10

VCD 68.83 62.26 95.67 7543  71.00 65.75 87.66 75.14

. M3ID 68.67 62.16 95.42 7528  71.17 65.79 88.19 75.36
Adversarial oo 1o o

RITUAL  68.23 61.75 95.81 75.10  70.17 64.76 88.48 74.78
DeGF 74.07 67.42 93.14 78.22  73.63 70.08 80.92 75.11
Ours 76.00 72.22 84.50 77.88  75.06 70.25 87.18 77.80

Table 6: POPE (Li 4%, 2023d) SMENNKHIEASE R . Bmng (1) HERRA. RSB, 3 R FL{HRY]
HAFHITERE . FAEER DAL R, R DA T IR
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Object-level

Attribute-level

Model Method Total Score 1
Existence  Count? Position? Color 1

Regular 173.75 121.67 117.92 149.17 562.50
VCD 186.67 125.56 128.89 139.45 580.56
M3ID 186.67 128.33 131.67 151.67 598.11

LLaVA-1.5 RITUAL 187.50 139.58 125.00 164.17 616.25
DeGF 186.22 148.33 130.50 170.33 635.38
Ours 190.00 148.33 128.33 173.33 640.00
Regular 155.42 72.17 72.58 115.43 415.60
VCD 154.49 81.67 59.11 112.67 407.94

InstructBLIP M3ID 158.89 77.22 61.44 125.00 422.55
RITUAL 178.50 74.58 59.08 139.17 451.33
DeGF 184.32 82.44 56.33 150.00 473.09
Ours 188.67 89.58 62.33 152.33 492.91

Table 7: ¥ MME-ZJAE B0 FATEANEI . 50 A I(E RS

ol 1+ FRPEREBUAE . X T AR R

2 LLaVA-1.5. InstructBLIP, "Ours" )45 ANSRAEZ S W& fe i i) I SRR R o oAb ) v i e (48 SR
WHBAR SR, 7 IRILIE score B REE ISR — T BEERE. "Ours" {128 =K
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a Question: Provide a short . Question: Please describe the image in details.
description of the image.

Answer: The image shows a wooden dining table where
a delicious combination of food and beverages is served.
There are various sandwiches on a plate and a tray of
chips, accompanied by cups containing drinks, possibly

e

Answer: A piece of chicken in

a sandwich. beers since two beer forks are present. In addition to the
main dishes, the table is also set with three forks, two of
Question: Provide a short which are positioned in similar directions and near the

sandwiches, while three knives are placed around the

plate and tray. Ql

P Question: Please describe the image in details.

description of the image.

Answer: A side of french
fires.

Question: Provide a short
description of the image.

Answer: The image features a delicious meal
Answer: Two pieces of “— consisting of four sandwich and a side of french
sandwich. fries. The sandwich is cut in half, revealing the meat

> n@'ﬂt; ..'. (] ‘Ilo

Question: Provide a short
description of the image.

Answer: Sandwichs with

and vegetables inside. The fries are scattered
around the sandwich, with some pieces placed near
the sandwich and others further away. In addition
to the main dishes, the table is also set with four

BTl
9L5)

4 /%\J
v,

two forks. forks. (

Do

Question: Provide a short P Question: Please describe the image in details.

description of the image.

' Answer: The scene is a public bathroom with a
Answer: A toilet in a bathroom. “=  toilet mounted on the wall. A white urinal is
attached below a podium, featuring an electronic
device likely for display purposes. There is another
toilet in the room, situated on the left side with the
blanket displaying a picture on it, likely giving the
toilet a unique appearance.

i

Question: Provide a short
description of the image.

Answer: The toilet seat is

wiifizz: P Question: Please describe the image in details.

Question: Provide a short
description of the image.

be 1B Do

" Answer: The image features a white toilet in a

Answer: A silver handle on “= bathroom. The toilet is situated next to a wall, and
the wall. there is a silver handle on the wall. The toilet is
A Question: Provide a short positioned in the lower left corner of the image.
description of the image. The bathroom appears to be clean and well-
maintained.
) Answer: The toilet seat is =
= white. \;Cf;‘;

Figure 7: %] CHAIR P¥AlSE P I —IKIE T, 2EAT i ARTS (Z060) ANFRATH) MRFD (%) AR MAAni
A E TR LA

www.xueshuxiangzi.com



