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1. QFormer [1]
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Encoder-Decoder-based ‘E! Image [ Fully
Large Language Model ! Encoder Q-Former ’ ‘ Connected }
(e.g. FlanT5) s
|
Input Image Learned Queries

(@588

Output Text [ a cat wearing sunglasses }

LLM Decoder

Suffix Text [ wearing sunglasses ]

% LLM Decoder

% LLM Encoder
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Prefix Text

2. MLP [2]

Position ids for ROPE ﬁ

Language Response X, ’ . .
[00000..123456. ]

Language Model f¢ '

~——* Concat
[Image feature sequence ]

[Text feature sequence]

Projection W 7 H, ? Hq
v
) ViT encoder ‘ Word embeddin,
Vision Encoder Xv Image Xq Language Instruction ‘ s : eTe -
i A fox is sitting

[1]LiJ, Li D, Savarese S, et al. Blip-2: Bootstrapping language-image pre-training with frozen
image encoders and large language models[C]//International conference on machine leaming.
PMLR, 2023: 19730-19742.

[2] LiuH, LiC, Wu Q, etal. Visual instruction tuning[J]. Advances in neural information processing
systems, 2024, 36.

[B]Wang W, Lv Q, Yu W, et al. Cogvlm: Visual expert for pretrained language models[J]. arXiv

Preprint arXiv:2311.03079, 2023, https://github.com/OpenGVLab/InternVL
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(a) The input of visual language model
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(b) The visual expert built on the language model
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Image Classification
Vision—Language - > Like ViT-22B

Vision—oﬂ’)”’ Semantic Segmentation

J
Image-Text Retrieval

> Like CLIP

Image Classification
Object Detection
Zero-Shot Image CLS.
Instance Segmentation 3
Image Captioning
Visual Question Answering ¢ Like GPT-4V

Semantic Segmentation
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Visual Perception Tasks = Unde,Sfan¢hg Multi-Round Dialogue )
Generic Vision-Language Tasks
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InternVL: KiMEMEiESIREBINIFT

ZIOEE: ¥ AR EMREH BN RIESESHITIT

stage 1: contrastive pre-training stage 2: generative pre-training
Shgrsd 1. matching loss
[ InternViT-6B weights [ InternViT-6B ]W[ LLaMA-7B ]— 2. contrastive loss
- attention 3. generative loss

supported tasks: 1. zero-shot image classification 2. zero-shot image-text retrieval
contrastive loss : -
3. zero-shot image captioning (new)
shared weights

flexibly transfer to larger LLMs

stage 3: supervised fine-tuning
LLaMA-7B
. InternLM2-20B/
-6B -
[ InternViT-6 LLa B LLaMA3-708 ]
supported tasks:
1. zero-shot image classification (new) supported tasks: 4. multi-modal dialogue (new) :
generative loss
2. zero-shot image-text retrieval (new) 5. visual question answering (new)

|
Il

[
S
n

4_|

>N

i

AT A . 1—&"- =1 1] § name width depth MLP #heads #param (M)
it i f*ﬂmﬁiﬁ\:’EGB/ﬁ o VTG [173] 664 48 8192 16 1843
SB1. EE 60{25%, MIgEREEETE. XE  Vite) 1792 56 15360 16 3926
- - 4 EVA-02-VILE[130] | 1792 64 15360 16 4400
. MLP RatioFlAttention Head4E/Z ViT-6.5B [128] 4096 32 16384 32 6440
VIT-22B [37] 6144 48 24576 48 21743
5903

SB2. FACUP tEAREMAS, HBETEEE. B eevitesous | 3200 48 1o 2
AR B 2 B BUS T R R

https://github.com/OpenGVLab/InternVL




it §F ARRIREEBSE
ETRIEVITES, BYERFEERIRE{(32, 48, 64, 80}, EFJIX4E{64, 128},

MLPLEER{4, 8}, 1EMaiREY

ternVL: AHEMHIESERNF

T REGBSZ, HKENEE., BE. REE:

name width depth MLP #heads | #param FLOPs throughput | zs IN
variant 1 | 3968 32 15872 62 | 6051M 1571G 35.5/66.0 | 65.8
variant. 2.1 3200 48 12800 50 5903M__1536G._281/640 [ 661

variant 3 [ 3200 48 12800 25 | 5903M 1536G 28.0/64.6 | 66.2
variant4 | 2496 48 19968 39 | 5985M 1553G 28.3/65.3 | 65.9
variant 5 | 2816 64 11264 44 | 6095SM 1589G 21.6/61.4 | 66.2
variant 6 | 2496 80 9984 39 [ 5985M 1564G 16.9/60.1 | 66.2

Table 11. Comparison of hyperparameters in InternViT-6B.
The throughput (img/s) and GFLOPs are measured at 224 x 224 in-
put resolution, with a batch size of 1 or 128 on a single A100 GPU.
Flash Attention [35] and bf16 precision are used during testing.
“zs IN”” denotes the zero-shot top-1 accuracy on the ImageNet-1K
validation set [38]. The final selected model is marked in gray .

https://github.com/OpenGVLab/InternVL
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ZIOEE: ¥ AR EMREH BN IESESHITIT

igit2:
BTER -

stage 1: contrastive pre-training

[ InternViT-6B

contrastive loss

[ LLaMA-7B

supported tasks:
1. zero-shot image classification (new)

2. zero-shot image-text retrieval (new)

stage 2: generative pre-training

Shgrsd 1. matching loss
Wele ts[ InternViT-68B b—»cross [ LLaMA-7B ]— 2. contrastive loss
- . 3. generative loss

attention

supported tasks: 1. zero-shot image classification 2. zero-shot image-text retrieval

3. zero-shot image captioning (new)
shared weights

stage 3: supervised fine-tuning flexibly transfer to larger LLMs
. InternLM2-20B/
[ InternViT-6B LLaMA-7B LLaMA3-708 ]

supported tasks: 4. multi-modal dialogue (new) ETEEE 6

5. visual question answering (new)

AMATURYENR -SCARIFTE
H B Em IR E SRR TR I )12

i
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InternVL: k*ﬂ*ﬁ?ﬂﬁiﬁ%ﬁﬂiﬂﬁ

ZIOEE: ¥ AR EMREH BN IESESHITIT

stage 1: contrastive pre-training stage 2: generative pre-training
Sharsj 1. matching loss
[ InternViT-6B wele [ InternViT-6B ]W[ LLaMA-7B ]— 2. contrastive loss
‘ attention 3. generative loss

supported tasks: 1. zero-shot image classification 2. zero-shot image-text retrieval

contrastive loss : -
3. zero-shot image captioning (new)

shared weights

stage 3: supervised fine-tuning flexibly transfer to larger LLMs
LLaMA-7B
. InternLM2-20B/
[ InternViT-6B LLaMA-7B LLaMA3-708 ]
supported tasks:
1. zero-shot image classification (new) supported tasks: 4. multi-modal dialogue (new) :
generative loss
2. zero-shot image-text retrieval (new) 5. visual question answering (new)

iit2: AT RIENR- S RITTRER
firE=: *UH@"&E‘F%U;T'%E'EE’\JI%ﬁ?)%i&ﬁiﬂ“tbﬁ?ﬁﬂl 25,
frEg2: AIRITIEERSRE RN EER]

https://github.com/OpenGVLab/InternVL



~ InternVL: KIMRRIESIRENIFT

i2it2: R EIR - XA IR
fER1: FIABEFIRENENEEEHITNIL=I % (~5BER)
2. FAEEENSREENEBIEHI T L ESIFIEMIVELEG)IZ (~1BEIR)
d characteristics stage 1 stage 2
ataset .. . .
language original | cleaned remain | cleaned remain
LAION-en [120] 2.3B 1.94B 843% | 91M 4.0%
LAION-COCO [121] 663M | 550M 83.0% | 550M 83.0%
COYO [14] Enelish 747TM | 535M 71.6% | 200M 26.8%
CC12M [20] & 124M | 11.IM 89.5% | 11.IM  89.5%
CC3M [124] 3.0M 26M 86.7% | 2.6M 86.7%
SBU [112] 1.0M 1.OM 100% 1.OM 100%
Wukong [55] Chinese 100M | 694M 69.4% | 69.4M 69.4%
LAION-multi [120] Multi 2.2B 1.87B 85.0% | 100M 4.5%
Total Multi 6.03B | 498B 82.6% | 1.03B 17.0%

fmizetEiR: CLIPFRILUE, JKENHEER, unsafelliZR, 252181,

=

https://github.com/OpenGVLab/InternVL
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InternVL: KiEMEIESIREINIST
ZICEE . T KB R HF IEANES{ESHITISE

stage 1: contrastive pre-training stage 2: generative pre-training
Sh?r:d 1. matching loss
[ InternViT-6B weights [ InternViT-6B ]W[ LLaMA-7B ]— 2. contrastive loss
‘ attention 3. generative loss
supported tasks: 1. zero-shot image classification 2. zero-shot image-text retrieval

contrastive loss : -
3. zero-shot image captioning (new)

shared weights

stage 3: supervised fine-tuning flexibly transfer to larger LLMs
LLaMA-7B
. InternLM2-20B/
[ InternViT-6B LLaMA-7B LLaMA3-70B ]
supported tasks:
1. zero-shot image classification (new) supported tasks: 4. multi-modal dialogue (new) :
generative loss
2. zero-shot image-text retrieval (new) 5. visual question answering (new)

iit2: AT RIENR- S RITTRER
e . FREBERIERNENESIEHTICESIT)4R (~SBEHR)
ER2 . MR EREESEIRH T FEIFNEMZUERE) 1% (~1BEIK)

iTE=3: FIAEBERECaption/VQA/ZESTIELERHITSFTIIZR (~4MEIK)
https://github.com/OpenGVLab/InternVL
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task | dataset

@gg{%}jﬁiﬂj\ #@14(7':@5)“\”\ OC R\ $;|_“' Captioning | TextCaps (en) [99], ShareGPT4V (en&zh) [16]

General QA | ¥ QAVZ (en) [28], GQA (en) [34], OKVQA (en) [80],

i 81 \ VSR (en) [59], VisualDialog (en) [22]
g *&I_{I - / N\ Y*é giﬁiﬁlﬁ\ Science | AI2D (en) [39], ScienceQAg(en) [73], TQA (en) [40]
. e ChartQA (en) [81], MMC-Inst (en) [61], DVQA (en) [38],
jZZISXj]E . PlotQA (en) [85], LRV-Instruction (en) [60]
. GeoQA+ (en) [12], TabMWP (en) [74], MathQA (en) [132],
Mathemalics |~ | EVR-Math/Super (en) [54, 58], Geometry3K (en) [72]
task ratio | dataset Knowledge KVQA (en) [96], A-OKVQA (en) [95], VIQUAE (en) [45],
Captioning | 53.9% Laion-EN (en) [93], Laion-ZH (zh) [93], COYO (zh) [10], Wikipedia (en&zh) [31]
| GRIT (zh) [90], COCO (en) [17], TextCaps (en) [99] OCRVQA (en) [86], InfoVQA (en) [83], TextVQA (en) [100],
i Objects365 (en&zh) [97], GRIT (en&zh) [90], ArT (en&zh) [19], COCO-Text (en) [114], CTW (zh) [134],
Detection 5.2% , OCR
All-Seeing (en&zh) [119] LSVT (zh) [105], RCTW-17 (zh) [98], ReCTs (zh) [137],
Wukong-OCR (zh) [29], LaionCOCO-OCR (en) [94], SynthDoG (en&zh) [41], ST-VQA (en) [9]
OCR (large) | 32.0% | 1 mon Crawl PDF (endczh) Document DocVQA (en) [20], Common Crawl PDF (en&zh)
MMC-Inst (en) [61], LSVT (zh) [105], ST-VQA (en) [9] Grounding | RefCOCO/+/g (en) [79, 131], Visual Genome (en) [42]
RCTW-17 (zh) [98], ReCTs (zh) [137], ArT (en&zh) [19], LLaVA-150K (en&zh) [63], LVIS-Instruct4V (en) [115],
OCR (small) | 8.9% | SynthDoG (en&zh) [41], COCO-Text (en) [114], Conversation | ALLaVA (ené&zh) [14], Laion-GPT4V (en) [44],
ChartQA (en) [81], CTW (zh) [134], DocVOQA (en) (821, TextOCR-GPT4V (en) [37], SVIT (en&zh) [140]
TextOCR (en) [101], PIotQA (en) [85], InfoVQA (en) [83] Text-only OpenHermes2.5 (en) [109], Alpaca-GPT4 (en) [106],

ShareGPT (en&zh) [141], COIG-CQIA (zh) [6]

(a) Datasets used in the pre-training stage. (b) Datasets used in the fine-tuning stage.

https://github.com/OpenGVLab/InternVL
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WFREIESS, InternVLRNmRAS=s, BlInternViT-6B, BJLIERRFRIEETM%S
InternViT- method #param | cropsize | 1/16 1/8 1/4 1/2 1
000000 — — ViT-L [137] 0.3B 5047 | 36.1 413 456 484 519
6B VIiT-G [173] 1.8B 5042 424 470 502 524 556
Image H W TVIT-22B [37] 2178 | 5042 | 447 472 506 525 549
| € RHXWX3 F € R1a*1a%¢ InternViT-6B (ours) | 5.9B 5042 465 500 533 558 572
(a) Few-shot semantic segmentation with limited training data. Following
method #param |IN-1K IN-ReaL IN-V2 IN-A IN-R IN-Ske|avg. ViT-22B [37], we fine-tune the InternViT-6B with a linear classifier.
OpenCLIP-H [67] 0.6B | 84.4 88.4 755 — — — —
OpenCLIP-G [67] 1.8B | 86.2 894 772 638 87.8 66.4 |78.5 method decoder | #param (train/total) | crop size | mloU
DINOv2-g [111] 1.1B | 86.5 89.6 784 759 78.8 625 |78.6 OpenCLIP-Ggrozen [67] Linear 0.3M/1.8B 5122 39.3
EVA-01-CLIP-g [46] 1.1IB | 865 893 774 705 87.7 63.1 |79.1 ViT-22Bfrozen [37] Linear 0.9M/21.7B 5042 34.6
MAWS-ViT-6.5B [128]]| 6.5B | 87.8 - - - - - - InternViT-6Birozen (0urs) | Linear 0.5M/5.9B 5042 47.2
ViT-lZBJ [37] 21.7B | 89.5 90.9 83.2 838 874 — — ViT-22Btrozen 137] UperNet 0.8B/22.5B 5047 527
InternViT-6B (ours) | 5.9B | 882 904 799 77.5 898 69.1 825 || | 1yiernViT-6Bgopey (ours) | UperNet | 0.4B/6.3B N
ViT-22B [37] UperNet 22.5B/22.5B 504° 553
Table 4. Linear evaluation on image classification. We report the InternViT-6B (ours) UperNet 6.3B / 6.3B 504> 58.9

top-1 accuracy on ImageNet-1K [38] and its variants [10, 60, 61,

119, 141]. *ViT-22B [37] uses the private JFT-3B dataset [173].

Image-Level Tasks

NAREARE =n2z—5H=, LI T5 VIiT-22B HE 4R

https://github.com/OpenGVLab/InternVL

(b) Semantic segmentation performance in three different settings, from
top to bottom: linear probing, head tuning, and full-parameter tuning.

Pixel-Level Tasks
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O— similarity «—O O— similarity«—1
N — attention pooling [EOS] attention pooling [EOS]
WFMDIESIESS, BRFPEIN: [.ter - GB] [ — ] [mmmm n e ]
nternViT- aMA- - -
InternVL-C and InternVL-G 1
_C 000000 a cute panda [EOS] _G 000000 OO acutepanda [EOS]
image text image query text
Flickr30K (English, 1K test set) [88] COCO (English, 5K test set) [20]
method multi- Image — Text Text — Image Image — Text Text — Image avg
lingual R@1 R@5 R@10 R@1 R@5 R@10 R@1 R@5 R@10 R@1 R@5 R@10 ’
Florence [133] X 90.9 99.1 — 76.7 93.6 — 64.7 85.9 — 47.2 71.4 - —
ONE-PEACE [110] X 90.9 98.8 99.8 77.2 93.5 96.2 64.7 86.0 91.9 48.0 71.5 79.6 83.2
OpenCLIP-g [51] X 914 99.2 99.6 77.7 94.1 96.9 66.4 86.0 91.8 48.8 73.3 81.5 83.9
EVA-01-CLIP-g+ [99] X 91.6 99.3 99.8 78.9 94.5 96.9 68.2 87.5 92.5 50.3 74.0 82.1 84.6
CoCa [131] X 92.5 99.5 99.9 80.4 95.7 97.7 66.3 86.2 91.8 51.2 74.2 82.0 84.8
OpenCLIP-G [51] X 92.9 99.3 99.8 79.5 95.0 97.1 67.3 86.9 92.6 514 74.9 83.0 85.0
EVA-02-CLIP-E+ [99] X 93.9 99.4 99.8 78.8 94.2 96.8 68.8 87.8 92.8 51.1 75.0 82.7 85.1
BLIP-2T [61] X 97.6 100.0 100.0 89.7 98.1 98.9 — — — — — — -
InternVL-C (ours) v 94.7 99.6 99.9 81.7 96.0 98.2 70.6 89.0 93.5 54.1 77.3 84.6 86.6
InternVL-G (ours) v 95.7 99.7 99.9 85.0 97.0 98.6 74.9 91.3 95.2 58.6 81.3 88.0 88.8
method Flickr30K-CN (Chinese, 1K test set) [58] COCO-CN (Chinese, 1K test set) [63] avg.
WuKong-ViT-L [41] X 76.1 94.8 97.5 51.7 78.9 86.3 55.2 81.0 90.6 534 80.2 90.1 78.0
R2D2-ViT-L [123] X 77.6 96.7 98.9 60.9 86.8 92.7 63.3 89.3 95.7 56.4 85.0 93.1 83.0
Taiyi-CLIP-ViT-H [137] X — — — — — — - — — 60.0 84.0 93.3 —
AItCLIP-ViT-H [24] v 88.9 98.5 99.5 74.5 92.0 95.5 — — — — — — —
CN-CLIP-ViT-H [126] X 81.6 97.5 98.8 71.2 91.4 95.5 63.0 86.6 929 69.2 89.9 96.1 86.1
OpenCLIP-XLM-R-H [51] v 86.1 97.5 99.2 71.0 90.5 94.9 70.0 91.5 97.0 66.1 90.8 96.0 87.6
InternVL-C (ours) v 90.3 98.8 99.7 75.1 92.9 96.4 68.8 92.0 96.7 68.9 91.9 96.5 89.0
InternVL-G (ours) v 92.9 99.4 99.8 71.7 94.8 97.3 714 93.9 97.7 73.8 94.4 98.1 90.9

= EEEETFCLIP, OpenCLIP, CoCaSiSEY
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method IN-1IK IN-A IN-R IN-V2 IN-Sketch ObjectNet | A | avg. method EN ZH JP AR IT | avg
OpenCLIP-H [67] 78.0 593 893 709 66.6 69.7 5.7 1723 M-CLIP [16] — — — - 202 | —
OpenCLIP-g [67] 785 60.8 90.2 71.7 67.5 69.2 5.5 [73.0 CLIP-Italian [11] - - — - 221 -
OpenAI CLIP-L+ [117] | 76.6 775 89.0 709 61.0 72.0 2.1 | 74.5 Japanese-CLIP-ViT-B [102] — — 546 -— — —
EVA-01-CLIP-g [130] 785 73.6 925 71.5 67.3 72.3 2.5 176.0 Taiyi-CLIP-ViT-H [176] — 544 - — — —
OpenCLIP-G [67] 80.1 693 921 736 68.9 73.0 39 |76.2 WuKong-ViT-L-G [55] - 5715 - — — —
EVA-01-CLIP-g+ [130] | 79.3 74.1 925 72.1 68.1 75.3 24 176.9 CN-CLIP-ViT-H [162] — 596 — — — —
MAWS-ViT-2B [128] 81.9 - - - - - - - AltCLIP-ViT-L [26] 74.5 59.6 — — — —
EVA-02-CLIP-E+ [130] | 82.0 82.1 945 75.7 71.6 79.6 1.1 | 80.9 EVA-02-CLIP-E+ [130] 820 36 50 02 412 —
CoCa™ [169] 86.3 90.2 96.5 80.7 77.6 82.7 0.6 | 85.7 OpenCLIP-XLM-R-B [67] 623 427 379 265 437 | 426
LiT-22B™* [37, 174] 859 90.1 96.0 80.9 — 87.6 — — OpenCLIP-XLM-R-H [67] | 77.0 55.7 53.1 37.0 56.8 | 55.9
InternVL-C (ours) 832 838 955 773 73.9 80.6 0.8 | 82.4 InternVL-C (ours) 832 645 615 449 65.7 | 64.0
(a) ImageNet variants [38, 60, 61, 119, 141] and ObjectNet [8]. (b) Multilingual ImageNet-1K [38, 76].

=S =N e e I A D
method 4F K400 [15] K600 [16] K700 [17]

top-1 avg. | top-1 avg. | top-1 avg.
OpenCLIP-g [51] 1 — 63.9 - 64.1 — 56.9
OpenCLIP-G [51] 1 - 65.9 — 66.1 — 59.2 - " e ok
EVA-01-CLIP-g+ [99] 1 - 66.7 - 67.0 — 60.9 >SN 122 7
EVA-02-CLIP-E+[99] | 1 | — 698 | — 693 | — 634 SEREHAER. WNIREED
InternVL-C (ours) 1 — 71.0 — 71.3 — 65.7
ViCLIP [117] 8 648 757 | 622 735 | 543 664
InternVL-C (ours) 8 69.1 794 | 689 788 | 60.6 71.5

https://github.com/OpenGVLlLab/InternVL




Text InternVL
Encoder/s Text Encoder

¢« Language
Adapter

Noisy Denoising
Output
Latent Model P

(UNet, Transformer)

(1) Overall Architecture

https://github.com/mulanai/Mulan

# pip install mulankit
from diffusers import StableDiffusionPipeline

+ import mulankit

pipe = StableDiffusionPipeline.from_pretrained('Lykon/dreamshaper-8")

+ pipe = mulankit.transform(pipe)
image = pipe('—R&EEM4 in the HICt'),.images[0]

- RIFERIAR AR BT BREIEINZIE S /E /)
- AFJEBEEXFEEINZ, Bz A s HMiEs

© XFFEZTEENREERA, EERE emoj

o EFFIMING, BITJFRA+LXIEE, 40 ControlNet,

https://github.com/OpenGVLab/InternVL
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+ Language Adapter -> Zeroshot SiESHEER

1|:||:|

E 7 el = https //github. com/mulana|/I\/IuLan
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- FEIIDiffusion ModelfEasM)|

MVDream

SDXL Turbo SDXL Lightning AnimateDiff

ControlNet LCM

https://github.com/mulanai/Mulan

https://github.com/OpenGVLab/InternVL
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Dynamic High-Resolution
448 ~ 4K Resolution

Strong Foundation Models
InternViT-6B-448px-V1.5 +
InternLM2-20B

-
H
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>
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e
QU
4
<
—

L

|IT

High-Quality Bilingual Dataset
Captioning, General QA, Science,
Chart, Mathematics, Knowledge,
OCR, Document, Grounding,
Conversation, Chinese, English




k&R

Benchmark

MMMU
Multi-discipline

MathVista
Math

Al2D

Diagrams

TextVQA

Text reading

ChartQA
Charts

DocVQA

Documents

RealWorldQA
Real-world understanding

Azt @)

open source

InternVL 1.5

45.2%

53.5%

80.7%

80.6%

83.8%

90.9%

66.0%

https://github.com/OpenGVLab/InternVL

Grok-1.5V

53.6%

52.8%

88.3%

78.1%

76.1%

85.6%

68.7%

VS
GPT-4V
56.8%
49.9%
78.2%
78.0%
78.5%
88.4%

61.4%

AT ESES ISR

<)

closed source

Claude-3 Opus

59.4%

50.5%

88.1%

80.8%

89.3%

49.8%

Gemini Pro 1.5

58.5%

52.1%

80.3%

73.5%

81.3%

86.5%

67.5%



DocVQA val
90.5 85

ChartQA test
83.8

0 10 20 30 40
OCRBench MME
75 72.4 73.25 73.1
73.00
72.75
72.50
72.25
72.00
0 10 20 30 40 0 10 20 30
MMMU val MMBench-EN test
4525 45.2
45.00
44.75
44.50
44.25
0 10 20 30
MMVet SEED Image
64 62.8

InfoVQA val
80 72.3
70 1
1
60 -
1
50 .
1
40 :
24!
30 1
0 10 20 30 40
RealWorldQA
66.1
66 p—o —o—9
1
1
64 "
1
1
62 .
1
40!
]
40 0 10 20 30 40

MMBench-CN test

81.8

81.6

81.4

81.2

40 0 10 20 30 40

HallusionBench

40 0 10 20 30 40

TextVQA val
80.6

0 10 20 30 40
AI2D test
s0.8 807
80.6
80.4
80.2
80.0
79.8
0 10 20 30 40
CCBench dev
705 70.2

0 10 20 30 40
Average (w/o MMMU val)
74.3

0 10 20 30 40

https://github.com/OpenGVLab/InternVL
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F1Gemini Pro 1.5
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) vind

Mini-  InternVL 1.5 BETER BE-FR
Benchmark InternVL 4B 26B | InternVL2-8B InternVL2 Pro
MMMU
FER 43.3% 45.2% 493 (4.17) 62.0% (16.8 1)
gj‘;h‘”s"a 53.7% 53 5% 583 (487  66.3% (12.81)
Al2D
NEEE 76.9% 80.7% 83.8(3.11) 87.3% (6.671)
ChartQA
B 81.0% 83.8% 849 (111  87.1% (331
),DCEVQA 87.7% 90.9% 929 (201) 94.3% (3.41)
InfographicVQA
Jrp= 64.9% 72.4% 748 (2.41) 82.0% (9.6 1)
SEEEEN 638 724 794@01) 837 (1131)
OCR
MMBench v1.1
L 69.7% 79.7% 81.5(187) 86.4% (6.7 1)

0: £5miEF

Other
Open-Source
MLLMs

53.4%

59.5%

81.2%

81.4%

85.6%

776

77.8%

GPT-40
20240513

69.1%

63.8%

94.2%

85.7%

92.8%

736

82.2%

Claude-3
Opus

59.4%

50.5%

88.1%

80.8%

89.3%

694

59.1%

I‘”
”,

5_— |||
Fox

>

Gemini Pro
1.5

58.5%

52.1%

80.3%

81.3%

86.5%

72.7%

754

73.9%
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Model Name

InternVL2-1B

Vision Part

InternVIiT-300M-448
PX

Language Part HF Link

Owen2-0.5B-Instruct

MS Link

Document

InternVL2-2B

InternViT-300M-448
pPX

Internlm2-chat-1-8b

InternVL2-4B JI:_);[ernViT-SOOI\/I-448 ES-mini—lZBk—ins‘[ M M ] doc
InternVL2-88B ger”ViT'3OOM‘448 internim? 5-7b-chat & link & link [ doc
InternVL2-26B EHVW_EBB_MEBDX_ internim2-chat-20b & link & link ] doc
InternVL2-40B I\;]ltjnViT—6B—448px— glio;s—Hermes—Z—Yi— M M CJ doc
I7n6t§rnVL2—LIama3— I\;]ltinViT—6B—448px— Dg:}r;e_sg—_%—ggeta— m M ] doc

InternVL2-Pro API

We welcome everyone to use our API for research. For better management, please submit (application form) / (EH1538) to
obtain free APl access.

https://github.com/OpenGVLab/InternVL


https://huggingface.co/OpenGVLab/InternViT-300M-448px
https://huggingface.co/OpenGVLab/InternViT-300M-448px
https://huggingface.co/Qwen/Qwen2-0.5B-Instruct
https://huggingface.co/OpenGVLab/InternVL2-1B
https://modelscope.cn/models/OpenGVLab/InternVL2-1B
https://internvl.readthedocs.io/en/latest/internvl2.0/introduction.html
https://huggingface.co/OpenGVLab/InternViT-300M-448px
https://huggingface.co/OpenGVLab/InternViT-300M-448px
https://huggingface.co/internlm/internlm2-chat-1_8b
https://huggingface.co/OpenGVLab/InternVL2-2B
https://modelscope.cn/models/OpenGVLab/InternVL2-2B
https://internvl.readthedocs.io/en/latest/internvl2.0/introduction.html
https://huggingface.co/OpenGVLab/InternViT-300M-448px
https://huggingface.co/OpenGVLab/InternViT-300M-448px
https://huggingface.co/microsoft/Phi-3-mini-128k-instruct
https://huggingface.co/microsoft/Phi-3-mini-128k-instruct
https://huggingface.co/OpenGVLab/InternVL2-4B
https://modelscope.cn/models/OpenGVLab/InternVL2-4B
https://internvl.readthedocs.io/en/latest/internvl2.0/introduction.html
https://huggingface.co/OpenGVLab/InternViT-300M-448px
https://huggingface.co/OpenGVLab/InternViT-300M-448px
https://huggingface.co/internlm/internlm2_5-7b-chat
https://huggingface.co/OpenGVLab/InternVL2-8B
https://modelscope.cn/models/OpenGVLab/InternVL2-8B
https://internvl.readthedocs.io/en/latest/internvl2.0/introduction.html
https://huggingface.co/OpenGVLab/InternViT-6B-448px-V1-5
https://huggingface.co/OpenGVLab/InternViT-6B-448px-V1-5
https://huggingface.co/internlm/internlm2-chat-20b
https://huggingface.co/OpenGVLab/InternVL2-26B
https://modelscope.cn/models/OpenGVLab/InternVL2-26B
https://internvl.readthedocs.io/en/latest/internvl2.0/introduction.html
https://huggingface.co/OpenGVLab/InternViT-6B-448px-V1-5
https://huggingface.co/OpenGVLab/InternViT-6B-448px-V1-5
https://huggingface.co/NousResearch/Nous-Hermes-2-Yi-34B
https://huggingface.co/NousResearch/Nous-Hermes-2-Yi-34B
https://huggingface.co/OpenGVLab/InternVL2-40B
https://modelscope.cn/models/OpenGVLab/InternVL2-40B
https://internvl.readthedocs.io/en/latest/internvl2.0/introduction.html
https://huggingface.co/OpenGVLab/InternViT-6B-448px-V1-5
https://huggingface.co/OpenGVLab/InternViT-6B-448px-V1-5
https://huggingface.co/NousResearch/Hermes-2-Theta-Llama-3-70B
https://huggingface.co/NousResearch/Hermes-2-Theta-Llama-3-70B
https://huggingface.co/OpenGVLab/InternVL2-Llama3-76B
https://modelscope.cn/models/OpenGVLab/InternVL2-Llama3-76B
https://internvl.readthedocs.io/en/latest/internvl2.0/introduction.html
https://docs.google.com/forms/d/e/1FAIpQLSfMCzhPr1OOEKau_6jwTU0EiZMSFckDo-HMlc_hUudhF_97rw/viewform?usp=sf_link
https://wj.qq.com/s2/14910502/25a4/

InternOmni: Extending InternVL with Audio Modality :"f\u./
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OOOQO downstreamtools ~ text message / embedding / super link domain
o =
Q Q . S @ polyp seg. ® medical QA
@ open-ended
medical seg. @ industrial QA
MLLM MLLM 100+ tasks glindustrialc{efect det.
| | :> ® open-ended E ship det. @ remote-scene QA
industrial \l-g perceptioé generation task
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........... { text prompt

What do you see in the image?

D\
image |_ ()
encoder | [

O
region
encoder

O

text _»D
tokenizer @ [

& )

—

large
language —
model

| see a dog [DET] wearing
festive attire. The dog has on a
red sweater and is wearing
round red glasses [DET] with
candy cane-shaped antennas
attached to them. The glasses
also have green ribbons on
the sides. The dog appears to
be sitting on a beige surface,
possibly a chair or sofa.

\

text response

>

text output

en 0000
¢ D

[GeN] 0000

sec1 00080
< D>

<
\
A\

2 i
super link

I

-4
>—
Eox
i
o
ol

-

image caption
The image features

a dog sitting on a sofa.

region VQA

Region1is a dog
wearing red sunglasses.

( detection

segme ntatlon
r

.

generation

image

image
editing

Example: Text Prompt + Visual Prompt for Interactive Segmentation.

USER: <image> Could you please segment all the corresponding objects according to the visual
prompts as regionl <region>, region2 <region>?
ASSISTANT: Sure, these objects are regionl [SEG], region2 [SEG].

https://github.com/OpenGVLab/InternVL



Classification

Object Decoder
(Grounding DINO)

[ _ - } Projection & Pooling
J

N

---------------------------

|l|:|'. Super-link Queries
DDDD Image Embedding

I
1
|
1
|
!
|
|
\

~

00oe

DO

Large Language Model

USER: DDDDDD Please detect cat, car in the image. ASSISTANT: Sure, here are results for cat [DET] D.. , car [DET] D.. .

(a) Connecting with object decoder for visual perception.

—mm---—--

---------------------------

................ (
4 N { “a dog near the sea” | ; D.' Super-link Queries
Image Decoder ]
o Q-Former —
AL ) Mapping Feature J Projection
L 4 0000 , ‘
Learnable Queries D'.
Large Language Model

USER: Could you generate an image of a dog near the sea? ASSISTANT: Of course, here it is [GEN] iD.. .
https://github.com/OpenGVLab/InternVL
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ALEFESh: BTMS

method query/token | instseg. ground. pose interact seg.
number |AP, AP, P@.5 AP mloU cloU

1 504 396 85.8 43.0 432 60.0

super-link queries 4 52.0 41.0 857 71.0 448 604
8 52.1 40.7 864 71.6 459 61.9

Table 5: Ablation on the super-link queries number.
We evaluate the results on the four crucial visual per-
ception tasks: instance segmentation (COCOQO), visual
grounding (RefCOCO), pose estimation (COCO), and
interactive segmentation (COCO using scribble). Our
default setting is marked in gray .

|H
i

I
S
!

—
5o
2

_{.._'

COCO APb
n N
N
o

COCO APk

55

50

-8~ separate queries -8~ separate queries
-%¥ - shared queries ~%¥ - shared queries

" 10k 20k 30k 40k 50k 60k 70k 80k
iters

Figure 4: Shared vs. unshared super-
link queries for different decoders. We
report the box/keypoint AP on COCO.

1) queryREMESABERZ, 2) RBAMES8 I queryFiiE s, 3) EHREMEG64 1 query

https://github.com/OpenGVLab/InternVL
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of COCO classes] tat

Please conduct object detection to any [List of COCO classes]

|
Please conduct object detection to any [List
that may be present.

may be present.

selected classes

\ ortt? "" D | o M = N _ o’
Can you carry out object detection on this I'm trying to detect bottles and forks in Are you capable of identifying Apple
the image. Can you help me? Vision Pro within this image?

image and identify the women jt contains?

https://github.com/OpenGVLab/InternVL




Industrial

Please assist me in identifying the vegetables within the image.

[ ’ el o A

Industrial .’

il A%

lease assist me in identifying the workers within the image.

Biologic | el
L. 1
l ' heed

.

~

e )

-

Please assist me in identifying the red blood cells within the
image.

https://github.com/OpenGVLab/InternVL
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selected keypoints '

i

I need your expertise to locate any person in I need your expertise to locate any person in this image. Please analyze this
this image. Can you pinpoint the keypoint image and find the keypoint of the right elbow?
locations of [List of 177 COCO keypoints] ?

\J ' 134 > ’.

-

selected classes

Detect any person in the given image. Please perform object detection on this Can you detect horses within the image?
Can you pinpoint the keypoint image for identifying elephants. Detect Can you pinpoint the keypoint locations of
locations of the nose, left eye, the keypoint positions of the List of 17 AP- [List of 17 AP-10K keypoints] ?

right_eye, left ear, right_ear ? 10K keypoints].

ntps://github.com/0penGViab/internVi
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An astronaut riding a horse X, where X € {*”, “in the style of van gogh”, “in the style of ink painting”,
“in the style of black and white sketch™}

Panda mad scientist mixing sparkling
chemicals, art station

Watercolor painting

Watercolor of sunset

) Spectacular Tiny World in the Transparent Jar
of plant On the Table, interior of the Great Hall

A person standing on a mountaintop, looking
out over a vast and rugged landscape

There 1s a boat on the
foggy lake

A red car near the sea

A tiger in a lab coat with a 1980s Miami vibe,
digital art

A farmyard surrounded
by beautiful flowers

Guizhou Huangguoshu
Waterfall

=t

https://github.com/OpenGVLab/InternVL



Original Image Edited Image

Make his beard grow longer.

O NN e il e -
i B |

Original Image Original Image Edited Image

m:'

Let the sky blue. Turn the goose yellow.

& =GRS

Put the penguin into the desert.

https://github.com/OpenGVLab/InternVL
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Original Image Edited Image

Make the river a rainbow
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2024/0415

2024/041

2024/04/24
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2024/05/29
2024/05/24
2024/05/21
2024/06/06
2024/06/13
2024/06/17
2024/06/27
2024/07/08
2024/07M

2024/07/15
2024/07/23
2024/07/30
2024/08/06
2024/0814
2024/09/01

19:00:00
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09:00:00
19:00:00
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19:00:00
19:00:00
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19:00:00
19:00:00
19:00:00
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19:00:00
19:00:00
19:00:00
19:00:00
11:00:00

WRTalk
WRTalk
WRTalk
WRTalk
WRTalk
WiRTalk
WiRTalk
WRTalk
WiRTalk
WiRTalk
MWRTalk
WRTalk
WRTalk
WiRTalk
WiRTalk
WRTalk
WiRTalk
WRTalk
WRTalk
MR Talk
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SceneTex: 76 /5 Il = 1% /15 MR E R
ChatDev—X il BUBERNE) S B AR IS IS IR

M 30-LLM 5 MultiPLY , 3D JSHESSIR BB IR

Mini-Gemini: 12§85 HUSRIEITEN AR AEH )

3D-VLA: MLm= HA SRR

VideoBooth: XAFIERIRT @SR MM LR

MixEval: BEFMHBERUSAEERUOARITE
FEYER 30GS PIRENRIPERAM
ASSREARBENNERATRISHAR

PISSA: W#tR, IREB/NOARYSBWAMBS K

LLaMA Pro: 4" M Transformerti (Ut ft 69 4 B2 i 1 52 442 FRUNSS:
VillagerAgent: M5, BWESDRUFNSWIEDIEAER
LLaMA Factory: MBIISSFIRLHF, KRB UISIER
Mobile-Agent: ¥F S RTAgentRIIIF LS

MiniCPM-V: 1&MB] MY GPT-4v NS WMTAME
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SEED-story: E£MKNEXMPNSRTAREERY
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