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A. More Dataset Details

Task Dataset

Captioning TextCaps (en) [38], ShareGPT4V (en&zh) [5]

VQAv2 (en) [9], GQA (en) [11], OKVQA (en) [30],
General QA

VSR (en) [22], VisualDialog (en) [8]

Science AI2D (en) [14], ScienceQA (en) [27], TQA (en) [15]

ChartQA (en) [31], MMC-Inst (en) [24], DVQA (en) [13],
Chart

PlotQA (en) [33], LRV-Instruction (en) [23]

GeoQA+ (en) [3], TabMWP (en) [28], MathQA (en) [46],
Mathematics

CLEVR-Math/Super (en) [20, 21], Geometry3K (en) [26]

KVQA (en) [36], A-OKVQA (en) [35], ViQuAE (en) [19],
Knowledge

Wikipedia (en&zh) [10]

OCRVQA (en) [34], InfoVQA (en) [32], TextVQA (en) [39],

ArT (en&zh) [6], COCO-Text (en) [43], CTW (zh) [47],

LSVT (zh) [40], RCTW-17 (zh) [37], ReCTs (zh) [48],
OCR

SynthDoG (en&zh) [16], ST-VQA (en) [2]

Document DocVQA (en) [7], Common Crawl PDF (en&zh)

Grounding RefCOCO/+/g (en) [29, 45], Visual Genome (en) [17]

LLaVA-150K (en&zh) [25], LVIS-Instruct4V (en) [44],

ALLaVA (en&zh) [4], Laion-GPT4V (en) [18],Conversation

TextOCR-GPT4V (en) [12], SVIT (en&zh) [49]

OpenHermes2.5 (en) [42], Alpaca-GPT4 (en) [41], COIG-CQIA (zh) [1],
Text-only

ShareGPT (en&zh) [50]

Table A. Summary of datasets used in instruction tuning.

The datasets used in the instruction fine-tuning stage are listed in Tab. A.

B. More Training Details

Configuration
Concept Semantic Alignment Instruction

Learning (S1.1) Learning (S1.2) Learning (S1.3) Tuning (S2)

Maximum numer of patches 1, 280 1, 792 3, 328 6, 400

LLM sequence length 1, 425 1, 925 4, 096 8, 192

Use thumbnail ✓

Optimizer AdamW

Optimizer hyperparameters β1 = 0.9, β2 = 0.999, eps = 1e−8

Peak learning rate 1e−4
1e−4

5e−5
2e−5

Learning rate schedule constant with warm-up constant with warm-up cosine decay cosine decay

Drop path rate 0.1

Weight decay 0.01

Training steps 450k 126k 70k 14k

Warm-up steps 100 100 100 420

Global batch size 2, 048 2, 048 2, 048 1, 024

Gradient accumulation 1 1 1 4

Numerical precision bfloat16

Table B. Hyper-parameters used in the pre-training and instruction tuning of Mono-InternVL.

Hyper-parameters used in the training stages are listed in Tab. B.
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