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Visual Caption Restoration (VCR) Overview

In this paper, we introduce:

1. A Task: Visual Caption Restoration (VCR)
2. A Dataset + Benchmark: VCR-Wiki

3. A Hidden Test: VCR-Hidden

“What are the covered
texts in the image?”
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The Visual Caption Restoration (VCR) Task

1. A task: Visual Caption Restoration (VCR)

Task: given an image with two parts: a visual element
and partly-occluded text-in-image , restore the
covered text

A typical thinking process|for this task involves using
pixel-level hints for texts and multi-step reasoning

. Characteristics:

Unsolvable by OCR: the remaining pixels of the
covered texts are crucial and hard to use

Have deterministic answer: the remaining pixels gives
definitive answer; No LLM-as-a-judge needed

Flexibility: over covered area size, text to cover...
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r1. This image is very likely about a manual of an A

old fashion plane.

2. The visible pixel level hint of @ shows that it is
a word ending with “ft”. Given the previous word
is “fighter”, the first blank is likely “aircraft”.

3. The title of the manual mentioned “HANRIOT”
which is a French manufacturer.

4. @ start from “F” thus, combined with 4, we
induce it should be “France”.

5. It is very likely that we need a “adj.” between
“France” and “World War I”. Given @ ends with
“g” and start with “d”. We can infer it is “during”.
6. (2) start from “p” and end with “d”. It needs to
be a verb. Connecting with 4, it is “produced”.

7. @ is a word starting from “i” and only has 2
kr.haracter. It evident that it is “in”.




The VCR-WIiki Dataset

2. A Dataset + Benchmark: VCR-Wiki
. Sourced from Wikipedia dump
- Multilingual: Contains En and Zh splits

° M u l.t| - d |ff| cu I-ty : CO n tal ns e aSy an d h a rd S p lItSZ Iélnc;olrl ;f;ﬁwlérlc:an automobile Izlncoln of Amferlc;;r;n automobile

manufacturer Ford Marketed manufacturer Ford. Markgted

B - T | "y DA B crmm s srmlalala

- Easy: The text cover causes OCR to completely fail brani inthe United Staiss, for  brands in the United States, for
- Hard: Only 1-2 pixels left on the top and bottom

- The easy / hard performance are directly
comparable, with exact same splits and texts and
only pixel-level difference on the cover
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- SFT on the training set can improve real-world
occluded text recognition
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The VCR-Hidden Hidden Test

3. A Hidden Test: VCR-Hidden

. To avoid data contamination on VCR-Wiki’s test
set, we created a hidden test for VCR:

. Up-to-date source: we use latest news to
update the data source

. More flexible data: the data contains multi- '5;":;;:::5;'xﬁzﬂge?:;fntg;:*g%g;gzﬂz e alg;?;'.;kcgam;fz;%;g
lingual, multi-fonts, multi-resolution, multi-

layout VCR images for maximum flexibility




Table 4: Human evaluation results on the VCR task for in terms of exact matches. /V is the number
of puzzles in each language.

| EN Easy (N =169) EN Hard (N=169) | ZH Easy (N =188) ZH Hard (N = 188)
| Mean (%) 8D (%) Mean(%) SD(%) | Mean(%) 8D (%) Mean(%) SD(%)

All 96.65 0.34 91.12 118 98.58 0.31 91.84 0.81
Filtered 98.62 0.34 97.63 2.13 99.47 0.00 96.63 L11

Native speakers can very easily achieve
~100% restoration accuracy on VCR-Wik

Huge Gap Between SoTA VLM and Human

Langnage | Mode Model name Model size Exact match (%) T Jaccard index (%) T
VI+TE] TE A VI+TE] TEI A
Closed-source models
Claude 3 Opus - 378028 50.00.33 122 57.680. 7016061 1248
Claude 3.5 Sonnet - 41.74 go 44.72, 75 298 56.15, 16 58.541 24
Gemini 1.5 Pro - 28.071 58 38.761 68 -10.68 519122 59.621 27 172
GPT-4 Turbo - 45.150.25 48.640 57 35 65.720.25 678602 214
GPT-0 - 73.20.16 82.430.17 9.22 86.170.21 92.010.2 5.84
GPT4V - 25.830.41 14.950 3 10.87 44.630.18 30.080.67 1456
Qwen-VL-Max - 41.650.42 52.7%.2 1107 61.180.35 70.190.37 9.01 .
Reka Core B 6.710.50 11181 15 447 25.84 a5 35.831 05 9.99 En g |, IS h
Open-source models H d
English | Hard | CogVLM2 198 37.980.1s 17.680.06 203 59.99.05 39.690.03 20.3 ar
DeepSeck-VL 138 0.160.m 039,02 023 11.890.02 1147503 042
DeepSeck-VL 7B 10002 1.750.03 075 15.90.08 17.20m 13
DocOwl-1.5-Omni 8B 0,040, 0,020 0.01 7.760.00 7740 0 0.03
Monkey 7B 1.960.m 243003 048 14.02003 14.11g03 0.09
Idefics2 8B 0650 01 0.940, 0 0.29 9.930.05 12.575.02 261
InternL.M-XComposer2-VL 7B 07001 0.920.m 022 1251002 1323002 072
InternVL-V1.5 2558 1.9% g2 5,49 01 45 1673006 26.40, 03 9.67
MiniCPM-V2.5 8B L4lons 0.55 1194002 13.370.01 143
Qwen-VL 7B 2.00.03 032 15.040.05 14.275.05 0.77
Yi-VL 3B 0.070.0 0.02 4.31g.02 5.890.02 -1.58
Closed-source models
Claude 3 Opus - 0.3p.18 0.10.1 02 9.22 8.090.33 1.13
Claude 3.5 Sonnet - 0.2p.15 0.00.0 02 4. 3 2.37p.23 1.63
Gemini 1.5 Pro - 0.70.26 0.50.23 02 11.820.51 11.750.44 0.07
GPT-d0 - 2.20 47 1.80.4 04 22720 67 22.89 65 0.17
GPT-4 Turbo - 0.00.0 029,15 0.2 8.58p.5 6.870.28 1.72
Qwen-VL-Max - 0.890.06 13801 -0.49 5.40.19 12.29¢.18 -6.89 .
Reka Core - 0000 0000 0 3.350.23 29702 038 Chinese
Open-source models
Hard | CogVLM2-Chinese 198 1.349 0 2.670.02 132 17.350.00 19.51.05 216 Hard
CogVLM2-Chinese-FT 19B 42.11p.09 45.630.06 -3.51 65.670.15 69.28¢.04 -3.61
DeepSeek-VL L3B 0.0p0 0.00.0 0 6.460.01 3.22p.02 3.24
DeepSeek-VL 7B 0.00.0 0.00.0 0 5.11p.01 72lpm 221
DocOwl-1.5-Omni 8B 0.0p0 0.00.0 0 1.370.m 4.07p.02 2.7
Monkey 7B 0.12p.0 0.07g.0 0.05 6.360.01 6.68p.03 -0.32
. InternL.M-XComposer2-VL 7B 0.07;,0, 0.09. 0.02 8.97).02 8.51p.0, 0.46
' InternVL-V1.5 25.5B 0.030.0 0.1p.01 -0.07 8.460.01 6.2Tp.04 2.19
I ° MiniCPM-V2.5 8B 0.090.0 0.08¢.0 0.01 7.390.02 7.89%.01 -0.5
MiniCPM-V2.5-FT 8B 1.53p.01 1.11g02 042 18.00.03 15.350p.02 2.65
Qwen-VL 7B 0.01g0 0.01g 0 L1001 01290 1.06
Yi-VL 34B 0.0q.9 0.000 0 4125 1.81p.0, 231
Yi-VL 6B 0.00.0 0.00.0 0 4.00.01 1.880.01 212

... Yet a lot of SOTA VLMs achieve
nearly O restoration accuracy on VCR-WiKki

More interesting findings
(and VLM development guidelines) in the paper =
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See You In Poster Session 2!

arXiv GitHub

- £ Test with EvolvingLMMs-Lab/Imms-eval

EvolvingLMMs-Lab/Imms-eval:
Accelerating the development of large
multimodal models (LMMs) with Imms-
eval (github.com)

source evaluation toolkit of large vision-
lanquage models (LVLMS), support
GPT-4v, Gemini, QwenVLPlus, 50+ HF
models, 20+ benchmarks (github.com)
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https://github.com/EvolvingLMMs-Lab/lmms-eval
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https://github.com/open-compass/VLMEvalKit
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