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ABSTRACT

Evaluating the performance of visual language models (VLMs) in
graphic reasoning tasks has become an important research topic.
However, VLMs still show obvious deficiencies in simulating human-
level graphic reasoning capabilities, especially in complex graphic
reasoning and abstract problem solving, which are less studied and
existing studies only focus on simple graphics. To evaluate the per-
formance of VLM on complex graphical reasoning, we propose the
first high-granularity evaluation benchmark ReasonBench focus-
ing on structured graphical reasoning tasks, which contains 1,613
questions from real-world intelligence tests. ReasonBench covers
reasoning dimensions related to location, attribute, quantity, and
multi-element tasks, providing a comprehensive evaluation of the
performance of VLMs in spatial, relational, and abstract reason-
ing capabilities. We benchmark 11 mainstream VLMs (including
closed-source and open-source models) and reveal significant lim-
itations of current models. Based on these findings, we propose a
dual optimization strategy: Diagrammatic Reasoning Chain (Di-
aCoT) enhances the interpretability of reasoning by decomposing
layers, and ReasonTune enhances the task adaptability of model
reasoning through training, all of which improves VLM performance
by 33.5%. All experimental data and code are in the Huggingface
datasets: https://huggingface.co/datasets/cistine/ReasonBench.
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1 INTRODUCTION

The rapid development of visual language models (VLMs) is reshap-
ing the field of Al, enabling them to jointly understand and reason
across visual and textual modalities for the first time. VLMs have
made significant advancements on tasks such as image captioning[2]
and open-domain visual question answering[4]. However, current
benchmark research remains fragmented. Existing datasets (e.g.,
Raven[35] and CLEVR[17]) lack diversity and cannot fully evaluate
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reasoning capabilities. Recent studies have explored dynamic and
abstract reasoning, but fail to capture the true complexity of graphi-
cal reasoning. Simple graphical reasoning refers to the case where
there are only one or a few elements in the graph[10], or the model is
used to solve simple geometric angle problems[12]. Complex graph-
ical reasoning refers to the case where there are dimensions such
as position, style, attribute, ablation, etc. between graphs, including
intersections between these dimensions. And human will be elu-
sive and cramped when dealing with such reasoning. To investigate
VLMs’ performance in complex graphical reasoning, we perform a
comprehensive analysis of existing benchmarks. The results of this
study indicate that the ability of VLM to handle complex graph rea-
soning remains unexplored, as previous studies have mainly focused
on simple graph reasoning and the classification and dimensionality
of complex graphs are still insufficient. To fill this research gap, we
systematically study the complex graphical reasoning capabilities
of VLMs in structured settings for the first time, and introduce Rea-
sonBench, a diagnostic benchmark specifically designed to evaluate
structured graphical reasoning.

ReasonBench consists of 1,613 standardized test problems and
integrates 11 core cognitive reasoning dimensions, including Posi-
tional, Stylistic, Attribute, Quantitative, Spatial, and other related
dimensions. We systematically evaluate 11 VLMs, which include
both closed-source and open-source ones. Additionally, we intro-
duce a triple-controlled evaluation protocol to ensure measurement
reliability and cross-model comparability. We also establish a human-
level performance baseline, where human participants (mean age =
28.3 + 6.5 years) achieve an average accuracy of 68.7% on the same
test set, offering a crucial reference for future model improvements.

Based on these findings, we identified several key trends that
underscore the primary limitations of current VLMs: (1) Even the
best-performing models achieve only an average accuracy of 27%.
(2) The performance gap between integrated and separated format
for VLMs is minimal. Overall, the gap between closed-source and
open-source models has not significantly widened.

To enhance VLMSs’ graphical reasoning capabilities. First, we in-
troduce Diagrammatic Chain-of-Thought (DiaCoT), which lever-
ages visualized, step-by-step reasoning from a layered perspective
of the graph to improve interpretability. Second, we propose a fine-
tuning strategy ReasonTune, which gradually strengthens models’
inductive reasoning abilities. Experimental results demonstrate that
our optimization framework improves complex graphical reasoning
accuracy by 33.5%. Hence, our main contributions include:

(1) We propose ReasonBench, a more comprehensive benchmark
set than previous work, specifically designed to evaluate VLM
complex graph reasoning capabilities, covering 11 cognitive
dimensions and 29 task types. This dataset addresses the
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Figure 1: The pipeline of our work. First, in the data combination phase, we obtain rich information. Second, we propose the first
benchmark ReasonBench from 11 cognitive dimensions. Third, in the evaluation phase, we evaluate the reasoning ability of VLM by
integrating and separating formats. Experiments show that our approach can enhance the ability of VLM.

problem of previous work lacking granularity in practical ap-
plications. In addition, we also provide a human performance
baseline.

(2) We systematically test 11 closed-source and open-source
VLMs, revealing the main limitations of current VLMs and
presenting a series of fascinating findings. We also evaluate
VLMs using two input formats, observe and draw a series of
conclusions, and we open-source the integrated and separated
images and their corresponding URLs.

(3) We propose a dual optimization framework to enhance VLMs’
graphical reasoning abilities, accommodating both open-source
and closed-source models. Our DiaCoT and ReasonTune
strategies significantly improve performance, achieving a
33.5% accuracy boost in complex graphical reasoning tasks.

2 RELATED WORK

Recent advances in VLMs have enabled significant progress in
multimodal tasks such as image captioning[2] and visual question
answering[4]. However, evaluating VLMs’ capabilities in struc-
tured, complex graphical reasoning remains underexplored. Early
benchmarks like Raven[35], focused on matrix completion tasks,
but lacked diversity in reasoning types. CLEVR[17] emphasized
compositional logical reasoning but diverged from real-world test-
ing scenarios. Recent efforts, such as Mementos[29] for sequential
dynamic reasoning and PuzzleVQA[10]is used to solve single or
double elements reasoning, expanded the scope but still fell short of
capturing the complexity of graphical reasoning problems.

Human intelligence tests, such as Mensa and RPM exams, have
long served as gold standards for evaluating abstract reasoning. Prior
work adapted RPM-style tasks to assess machine intelligence[36],
but these efforts often lacked real-world applicability and fine-grained
cognitive diagnostics. The Raven dataset[35] primarily focuses on
RPM-style matrix completion but lacks diversity in problem types,

thus constrain its ability to evaluate broader reasoning capabilities.
The CLEVR dataset[17] emphasizes compositional logical reasoning
but deviates significantly from real-world testing scenarios. Exist-
ing evaluations[24] prioritized accuracy over limiting insights into
models’ failure modes. Recent studies also identified weaknesses
in VLMs’ spatial and relational reasoning, particularly in tasks in-
cluded occlusion, composite transformations, and 3D geometric
operations[18]. Although the current graphical reasoning bench-
marks are very extensive, as shown in Table 1, their fine-grained
evaluation scope is very limited except for MM-IQ. Mensa and
RAVEN are mainly widely used in IQ tests, and do not touch on
aspects such as quantitative operations, spatial geometry or attribute
dimensions, which is different from this study in terms of evaluation
dimensions. G-set[21] still tests RAVEN questions and does not
have other dimensions. Although VAP[14] has graphical content, it
focuses more on the analogy level. Bongard-LOGO[22] focuses on
the realization of images by human action strokes. SVRT[13] is a test
established from the perspective of lines and positioning. DOPT[30]
is used to evaluate the gradient change of the model’s reasoning
ability, mainly by scaling up or translating the data. The ARC[11]
benchmark focuses on object continuity and basic geometry, which is
similar to RAVEN. SPACE[23] focuses on the benchmark of spatial
cognition, mainly examining the model’s ability to understand the
surrounding environment. MARVEL[16] and MM-IQ[7] both focus
more on complex graphical reasoning capabilities, but the dimen-
sions they focus on are still insufficient compared to this study. At the
same time, these two articles send graphical questions and answers to
the model at the same time, ignoring the effect of sending questions
and answers to the model separately. Although existing benchmarks
and methods have advanced the field, they exhibit fragmented task
coverage, limited real-world relevance, and insufficient diagnostic
granularity. Similarly, HellaSwag[34], though primarily text-based,
inspired multimodal extensions but lacked alignment with complex
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Dimensions Task Mensa RAVEN G-set[21] VAP[14] Bongard-LOGO[22]
v

Trans. v v v
Positional Rot. v v v
Comb.
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Add.& Sub. v v v
B&W
Sym. v 4 v
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Comb.
Line
Surf.
Quantitative Point
Elem. v v v v
Comb.
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3D-Mos.
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3-view
Sec. View
Q&T
2D Comp. v
InterFig. v
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Mensa-v2
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Raven-v2 v
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Table 1: Comparison table of related work.

graphical reasoning problem-solving. Therefore, our work bridges
these gaps by introducing ReasonBench, the first benchmark derived
from standardized human intelligence tests.

To address reasoning limitations, methods like Chain-of-Thought
(CoT) prompting[31] and neuro-symbolic approaches[20] have been
proposed. CoT improved the interpretability of the model in text-
based reasoning, but struggled with visual complexity. Neuro-symbolic
frameworks integrated symbolic rules with neural networks, but re-
quired extensive domain-specific engineering. Fine-tuning strategies,
such as progressive training on synthetic data[17], enhanced spe-
cific capabilities but failed to generalize across diverse reasoning
dimensions. Therefore, we propose DiaCoT and ReasonTune, a dual
optimization framework that combines visualized reasoning chains
with structured fine-tuning to address the cognitive bottlenecks of
VLMs. while addressing their limitations in multimodal, complex
graphical reasoning reasoning scenarios.

3 REASONBENCH
3.1 Dataset Composition

ReasonBench is a meticulously curated dataset consisting of 1,613
real-world graphical reasoning problems, systematically gathered
from three primary sources: Chinese Civil Service Aptitude Tests[19],
Mensa Intelligence Tests!, and Raven’s Progressive Matrices2. The
dataset includes 11 cognitive dimensions, which are further cate-
gorized into 29 distinct task types. This multi-source hierarchical
architecture enables comprehensive evaluation of VLMs analytical
capabilities across diverse reasoning paradigms. Table 5 shows the
details.

Uhttps://www.mensa.org/
Zhitps://psycho-tests.com/test/raven- matrixes-test
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3.2 Human Performance

To further explore the comparison between VLMs and human rea-
soning abilities, we extracted data from existing resources. We col-
lect accuracy results for 1439 questions from the FenBi? platform,
with participants in the age group 21 to 35, including the questions
themselves, correct answers, human accuracy, and detailed analysis.
Additionally, for the Mensa and Raven tests, we invited three par-
ticipants aged from 22 to 25, who voluntarily completed the tests
with the consent of their respective mentors. Our analysis revealed
an average baseline human score of 69.76%.

3.3 Evaluation Procedure and Metrics

Our experimental framework systematically evaluates the reasoning
capabilities of VLMs on complex graphical reasoning tasks. As
illustrated in Figure 1 Evaluation phase. We tested 11 VLMs in
batches on ReasonBench. Meanwhile, we investigated the different
effects of integrated and segmented visual presentation formats on
VLM. Due to space limitations, the specific format is shown in
Appendix B.2).

o Integrated format: The problem and answer choices are
presented in a single graphic.

e Separated format: The problem and answer choices are
splited into multiple graphics and sequentially fed into the
model.

We apply the Triple-controlled Evaluation Protocol (see Section 3.4)
to both formats to address the lack of real-world applicability of
previous benchmarks. Finally, we use automatic keyword extraction
to systematically analyze model responses. This evaluation is used to
measure the reasoning ability of different VLMs on graphics using
the accuracy (ACC) metric. For examples of each task, see Appendix
B.3.

3hitps://fenbi.com/
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Closed-source VLMs

Open-source VLMs

Human Int.  Sep.

Task G:; T G‘;‘f‘()‘“‘ Gi‘g‘“’ Cl;‘;de GLM Yi | Qwen I‘\‘,tzrzn PixTral QVQ IS)::E Eval. Avg Avg
Trans. 2766 2234  27.66 2447 2340 2553 3298 1489 2872 2660 30.85 7328 2592 26.73
Rot. 2857 2321 3036 2143 2321 2321 3036 3036 1964 2500 2500 77.30 2549 28.79
Comb. 3000 3667 2333 1667 2333 2000 4333 4000 2333 4000 30.00 7553 2970 25.83
Trav. 2407 3148 2222 278 3148 24.07 2222 2407 2222  29.63 2222 69.07 2559 2500
Add.&Sub. 32.84 2687 2388 2090 29.85 28.36 29.85 2388 3284 1642 3134 73.19 27.00 28.17
B&W 2381 3492 2698 3333 1429 2540 2381 3651 2063 1270 1746 70.67 2453 2659
Sym. 3578 2844 1927 1651 3486 21.10 2294 2202  27.52 2294 20.18 7361 24.69 25.1
0&C 2105 2632 3158 1579 3684 36.84 31.58 47.37 3684 526 3158 73.89 29.19 30.26
Comb. 1667 1667 1667 1667 1667 1667 1667 3333 5000 3333 1667 7250 2273 1458
Line 2081 3121 2543 2312 2543 2832 2139 2197 1850 2081 24.86 6471 2380 24.06
Surf. 2336 22.63 2701 2847 2628 1825 27.01 2117 2190 27.01 2628 7150 2449 26.55
Point 2879 1515 1667 2121 2879 1667 2273 3030 2424 2121 1970 6524 2231 25.00
Elem. 2128 27.66 2340 2447 2553 2447 3085 18.09 2128 17.02 2979 6397 2398 25.80
Comb. 2000 2200 1600 3000 3400 38.00 20.00 2600 2600 2400 2600 6430 2564 2425
Cube 2752 2569 2385  28.44 2752 2844 2110 2752 3028 21.10 20.18 6431 2560 25.11
3D Mos. 1739 3696 3043 1522 3261 2391 2609 1957 2391 1957 17.39 5446 2391 25.54
Poly. 2353 17.65 2941 3529 17.65 23.53 3529 3529 2941 17.65 2941 60.18 2674 22.06
3-View 3250 2500 30.00 2500 2500 2500 30.00 2500 2500 2500 1750 68.50 2591 23.75
Sec.View 2571 17.14 2286 2286 4286 28.57 3143 3143 3429 1429 28.57 5569 27.27 28.93
Q&T 40.00 3000 2000 2000 3000 2000 40.00 10.00 3000 20.00 10.00 68.80 2455 32.50
2D Comp. 20.03 2581 1935 3226 1935 1935 1935 3871 2258 32.26 22.58 7058 2551 25.00
InterFig.  40.00 3000 27.50 2250 30.00 3250 27.50 2250 3250 17.50 22.50 68.18 27.73 20.94
AlphaNum. 29.63 3333 3333  40.74 2593 33.33 37.04 2222 29.63 4074 18.52 5496 3131 3241
B&W 2813 2188 3125 2188 21.88 2188 2500 1875 3125 1250 2500 6847 2358 23.83
Misc. 3529 38.24  47.06  44.12 3824 1471 2353 2059 4118 3235 4118 6044 3422 30.88
Mensa-vl  17.14 3429 2000 3143 1143 571 17.14 857 1143 3143 2857 8000 19.74 16.79
Mensa-v2 2051 23.08 1282 1538 20.51 1538 2051 1026 1538 20.51 25.64 84.62 1818 14.10
Raven-vi 2500 3000 3750  37.50 2500 17.50 2250 2500 2500 30.00 10.00 80.00 2591 16.88
Raven-v2 2500 3167 2167 4333 3500 2333 2167 1667 2833 2333 3000 9500 2727 19.38
AllAvg. 2622 2722 2505 2585 2449 23903 2573 23.62 2517 2288 2455 69.76 2497 2523

The bolded values represent the highest accuracy results and the underlined values represent results above the average accuracy for each task.

Table 2: The accuracy of different VLMs on ReasonBench.

3.4 Triple-controlled Evaluation Protocol

In the task design phase of our evaluation, we systematically ex-
plored various response formats. Through an in-depth analysis of
the characteristics of visual reasoning tasks, we identify signifi-
cant modality differences between graphic-presented questions and
options and the text-based responses generated by the model. To
mitigate the impact of non-cognitive factors on the validity of the
evaluation, we established a standardized evaluation protocol with
triple control, as outlined below:

1. We use multiple choice question (MCQ) as the evaluation
question type. Except for the Mensa IQ test and Raven’s reasoning
matrix, which retain 6-8 options, all other questions are designed
with four options. At the same time, we ensure that the frequency
fluctuation of each correct option (A/B/C/D) in all questions is
controlled within 25% + 0.7% (see Appendix A.1).

2. Both integrated and separated formats use distinct, fixed tem-
plates. A fixed prompt template is used to ensure consistent input
formatting for each question, while a structured response format
(<ans>OptionX</ans>) is applied to minimize the impact of non-
cognitive factors on model outputs (see Appendix B.1). Regardless

of the format type, whether integrated or separated, graphics are
converted into a universally accessible API URL format to ensure
compatibility across all models, with all data being made publicly
available.

3. A standardized evaluation protocol based on Pass@1 single-
attempt scoring [8] is applied to ensure the objectivity and consis-
tency of the evaluation results (see Appendix A.2).

4 EXPERIMENTS

In our experimental analysis, we explore two key Research Ques-
tions:

RQ1: How VLMs perform in complex graphical reasoning?
We evaluate closed-source and open-source VLMs on complex
graphic-based problems, assessing their reasoning capabilities across
multiple cognitive dimensions.

RQ2: What is the impact of input strategies? Using a separated
format, we sequentially present independent graphical dimensions
to analyze input format effects on model performance.

2025-05-28 14:17. Page 4 of 1-28.
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4.1 Models

This study is based on Chatbot Arena Leaderboard*, an authorita-
tive evaluation ranking published on HuggingFace. A total of 11
representative VLMs were selected to construct the benchmarking
framework. The selected models are categorized into closed-source
and open-source groups, strictly adopting the best-performing ver-
sions officially validated within each model series as of December
25, 2024. The closed-source group includes six commercial sys-
tems: GPT-40[15], Gemini-2.0[25], Gemini-1.5[26], Claude-3.5[3],
GLM-4V[28], and Yi-Vision[33]. The open-source group consists
of five reproducible implementations: Qwen-VL-72B[6], InternVL2-
26B[9], Pixtral[1], QVQ-72B-Preview[27], and DeepSeek-VL2[32].
The architectural specifications, training protocols, and implementa-
tion details of all models are fully presented in Appendix A.3.

4.2 Benchmark evaluation

We evaluated all baseline VLMs on ReasonBench and summarized
the results in Table 2. Human Baseline indicates the accuracy of
human completing the ReasonBench questions. Int. Avg refers to
inputting the integrated graphic into VLMs and Sep. Avg refers
to separated graphical input them into VLMs sequentially.All Avg.
represents the average accuracy for each column. Additionally, we
provide the results of the separated format in the Table 6 in Appendix.
Our findings are summarized as follows:

There are significant differences in the performance of dif-
ferent VLMs in various graphics reasoning tasks. Overall, open-
source models outperformed closed-source models in this category.
See Table 3 for details.

The overall answer accuracy of VLMs remains consistently
around 25%, with even the best-performing model, Gemini-2.0,
achieving only 27%. This result is surprising, as even a model that
randomly selects answers would achieve a 25% accuracy rate among
four options. In terms of overall performance, there is a significant
disparity between the capabilities of VLMs and humans. Specifically,
even the best-performing model falls far behind the lowest human
baseline, with a gap of up to 13%, while the difference with the
highest-performing human baseline exceeds 50%. These findings
suggest that current VLMs are not yet capable of independently
reasoning and accurately selecting answers from complex graphics.
Therefore, the ReasonBench benchmark is crucial in highlighting
the limitations of VLMs in complex graphical reasoning tasks. In
other words, at least in the context of real-world complex graphical
reasoning tasks, the performance of VLMs has not yet reached a
level of reliability.

Gemini-2.0 and Qwen-72B-VL represent the best-performing
closed-source and open-source models, respectively. From the
data in the table, it is evident that Qwen-72B performs slightly
worse than Gemini-2.0 in the Mensa and Raven tests, with Qwen-
72B lagging behind in each task. Although models such as Yi-vision,
QVQ-72B, and Deepseek-VL are specifically optimized for graphic
analysis tasks, they do not show a more significant advantage over
Qwen in overall performance. Notably, while QVQ outperforms
Qwen-72B in various metrics in official showcases, it ranks lower in
our benchmark tests. In the overall assessment, open-source models

4https://huggingface.co/spaces/lmarena—ai/chatbot—arena—leaderboard
2025-05-28 14:17. Page 5 of 1-28.
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Dimensions Results

For the position-pattern task, closed-source models such as
Claude-3.5, GLM-4V, and Yi-Vision all performed below
average, while the open-source model Qwen-72B achieved
the best result in this task. This suggests that closed-source
models have certain limitations when handling position-
related reasoning tasks.

Positional

For the style-pattern task, closed-source models generally
outperformed open-source models. The number of closed-
source models performing above average was notably
higher, while open-source models tended to perform below
average in both tasks.

Stylistic

Regarding attribute-pattern tasks, Claude-3.5 performed
below average in all related tasks, whereas PixTral
achieved excellent results in all attribute-based
tasks.However, it is worth noting that QVQ performed
particularly poorly on the open-closed tasks, achieving
only a 5.26% accuracy rate. This may be due to QVQ's
insufficient focus on the open-closed reasoning problem
during training.

Attribute

In the quantity-pattern tasks, although GLM-4V did not
achieve the best score in any single task, its performance
was stable, remaining above average across all tasks.
Quantitative |DeepSeek-VL2 also performed well, surpassing the
average level in four out of five tasks, whereas GPT-40
and QVQ performed relatively weak, achieving strong
results in only one task.

Spatial-pattern tasks are the most challenging category for
human baselines. The results show that Qwen-72B and
GPT-40 performing the best in spatial-pattern tasks,
achieving the optimal scores in two tasks and surpassing
the average in most tasks. In contrast, QVQ performs
below average in all tasks of this category.

Spatial

In the special-pattern tasks, GPT-40 and Gemini-2.0
shows strong performance overall, exceeding the average
and achieving the best results in certain tasks, while
Gemini-1.5, Qwen-72B, and DeepSeek-VL2 performs
relatively poorly.

Special

In word and letter-pattern tasks, Claude-3.5 and Qwen-

72B stood out, achieving the best results among all models

Black&White |In the black-and-white operation tasks, Gemini-1.5 and
Block PixTral performs the best.

Alphanumeric

In Miscellaneous tasks, closed-source models like GPT-40
and Gemini-2.0 outperformed open-source models, with
almost all closed-source models achieving results above
average.

Miscellaneous

We explored the performance of VLMs in Mensa and
Raven’s tests. The results show that Gemini-2.0 performed

Mensa . . £
exceptionally well in these types of tasks, exceeding the
average in all four tasks and achieving the best scores in
certain tasks. Meanwhile, Claude-3.5, QVQ, and
DeepSeek-VL2 each excelled in different aspects of the
Mensa and Raven’s tests, while Yi-Vision and InternVL2

Raven

performed relatively poorly, showing weaker reasoning
abilities.

Table 3: An overview of the VLMs’ evaluation results under
different Dimensions. Dimensions correspond to those in Table
5 and Result reflect the experiment details in Table 2.

generally outperform closed-source models across most tasks. How-
ever, it is noteworthy that Qwen and pixtral have surpassed GLM and
Gemini-1.5, achieving leading positions in multiple tasks. Despite
this, when comparing across different task categories, closed-source
models still lead in a greater number of tasks, including cases of
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shared first place. The recently popular Deepseek, we also tested its
VL2 version, which only achieved a leading position in one task.

Overall, the difference in performance between the integrated
and separated approaches for VLMs is minimal. In general, the
integrated approach achieves an accuracy of 25.26 %, while the
separated approach reaches an accuracy of 25.23%. According
to the comparison data in Table 1 and Appendix A.4 Table 6, in
tasks involving positional dimensions and style dimensions, the
separated questioning method outperforms the integrated method
for models like Gemini-1.5, Claude-3.5, and Yi-vision. However,
Qwen shows superior performance in positional dimension tasks
when using the integrated method, significantly outperforming the
separated method. For attribute dimension tasks, Gemini-2.0 and
Claude-3.5 perform better with the separated method than with the
integrated method. In numerical dimension tasks, Gemini-1.5 and
InternVL perform better with the separated method. For spatial
dimension tasks, Gemini-1.5 and Qwen show better results with the
integrated method compared to the separated method. In black-and-
white arithmetic and comprehensive dimension tasks, the integrated
method outperforms the separated method for Gemini-2.0, Gemini-
1.5, and Claude-3.5. Among the 232 sets of data compared, 38 sets
were completely consistent.

5 IMPROVEMENT METHODS

We propose a dual optimization solution, which is suitable for closed-
source and open-source models, Diagrammatic Chain-of-Thought
(DiaCoT) and fine-tuning strategy (ReasonTune).

5.1 DiaCoT

To enhance the generalization of the method across both open-source
and closed-source models, we first consider prompt engineering
and explore effective problem-solving strategies based on Chain-of-
Thought[31]. While strategies such as visual perception, inductive
reasoning, and deductive reasoning are highly effective in addressing
simple single-element and two-element problems|[10], their perfor-
mance is limited when dealing with more complex multi-element

problems. Therefore, we propose a novel reasoning method—DiaCoT.

Human Baseline = 69.89

70+ Base models

I Base models + DiaCoT 61.50
58.50

56.50 54.00
52.00
43.00
36.00)
30.50
29.00
26.50 28.50
21.50

Qwen-7B GPT-40  Gemini-; 2 O Gemm1 1.5 Claude-3.5 GLM-4V
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W
o

Accuracy(%)
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—_
o
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Figure 2: Comparison between Base models and DiaCoT
method.

Zhang et al.

Specifically, in designing prompts, we guide the VLMs to explain
the content of the question and options individually and decompose
multi-element diagrams layer by layer from a graphical perspective.
In addition, DiaCoT integrates the contextual information of the
problem environment, providing the model with the necessary con-
text, defining the problem scope, and enhancing the model’s abstract
reasoning capabilities through the prompts. Detailed implementa-
tions and examples can be found in Appendix B.1.

In experimental testing, we compare DiaCoT with the baseline
methods, As shown in Figure 2. All models show a apparent im-
provement in accuracy with an average increase of 25.58% after
applying DiaCoT and narrowing the gap with human-level perfor-
mance. Although the accuracy has not yet achieved human-level
precision, it has successfully exceeded the limitation where models
typically perform below 25% accuracy or rely on random guessing.

5.2 ReasonTune

We selected Qwen-7B[5] as the open source model for ReasonTune
optimization (due to its poor performance), and fine-tuned and op-
timized it using datasets other than the validation set. As shown in
Figure 3, the accuracy of Qwen-7B is only 21.5%. Through ablation
experiments, we verified the synergy of dual optimization: (1) Rea-
sonTune on the base model improved the accuracy by 6.5%. (2) The
introduction of the DiaCoT method improved the performance by
21.5%. (3) The proposed dual optimization framework achieved an
overall improvement of 33.5%. This gradual performance improve-
ment not only verifies the effectiveness of our optimization, but
also provides a new optimization paradigm for models that handle
complex graph reasoning.

[T
S o
o0
@xn
=

43.0

N
=)

28.0

Accuracy (%)
—_— [} )
o O O

=]

Base ReasonTune DiaCoT Dual Opt.
Methods

Figure 3: Ablation results of Dual Optimization.

6 CONCLUSION

In order to fairly and effectively evaluate the reasoning ability of
VLMs on complex graph reasoning task, we develop a new bench-
mark named ReasonBench, which contains 1,613 questions across
11 cognitive dimensions and 29 task types. We select 11 mainstream
VLMs and evaluate their performances on ReasonBench. The re-
sults reveal that the existing models have limitations: even the best-
performing model can only achieve 27% accuracy, far below the
human baseline of 68.7%. This gap highlights that the ability of
VLMs to reason about complex graphs needs to be improved. To
address these issues, we propose a dual optimization framework.
The DiaCoT method enhances the interpretability of reasoning by
decomposing layers, while ReasonTune enhances reasoning task
adaptability through training. Experimental results show that the
overall reasoning accuracy is improved by 33.5%, verifying the
effectiveness of our framework. Our study lays a foundation for
developing VLMs with complex graph reasoning.
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Figure 4: Pie charts of the MCQ distribution. These three charts represent the probability distribution of selecting each choice when
the number of choices is 4, 6, and 8, respectively. We label the probability of selecting different choice within the sectors and use

different colors for distinction.

Model Type Model Name Vendor Remarks
GPT-40 OpenAl Multimodal extension of GPT-4 series with cross-modal understanding
Gemini-2.0-flash-exp1219 Google Flagship multimodal model released December 2024
Closed-sourced Gemini-1.5-pro-002 Early version supporting long-context (up to 1M tokens) and multimodal I/O
Claude-3-5-sonnet Anthropic State-of-the-art model competitive with GPT-40 on multimodal benchmarks
GLM-4v-plus Zhipu Al Commercial multimodal model with enhanced visual reasoning capabilities
Yi-vision 01.AI Proprietary 179B parameter model with hybrid open/closed strategy
Qwen2-VL-72B Alibaba Open-source multimodal model from Qwen series with 72B parameters
QVQ-72B-Preview Experimental preview model, community-developed variant with 72B parameters
Open-sourced InternVL2-26B SenseTime Vision-language model with 26B parameters
Mistral-8x22B Mistral AT Sparse mixture-of-experts model with 176B total parameters
DeepSeek-VL2 DeepSeek High-performance multimodal model for AI R\&D applications

Table 4: Model Information Comparison. We classify the models that used in our paper based on whether they are open-source and

label the vendor of each one along with a brief remark.

A APPENDIX

A.1 Multiple Choice Question (MCQ) Distribution

The distribution of MCQ is shown in Figure 4. Here, Figure 4(a)
represents the probability distribution of selecting each option when
there are four choices, Figure 4(b) represents the probability distribu-
tion when there are six choices, and Figure 4(c) shows the probability
distribution when there are eight choices. It can be observed that
when the number of choices is four or eight, the probabilities of se-
lecting each choice are very close. When there are six, the probability
of selecting choice F is slightly higher. Overall, as the number of
choice increases, the probabilities of selecting each one remain fairly
balanced. And there is no significant preference for any specific
choice or a few ones.

A.2 Pass@k

To evaluate the graphical reasoning capabilities of VLMs, we intro-
duce Pass @k metric from the code generation domain. We choose
Pass@1 because it directly reflects the model’s deterministic under-
standing of the problem. A high Pass@1 rate indicates that the model
consistently generates the correct solution, rather than relying on
"luck", while a high Pass@ 100 may rely on diversity in generation
to mask the model’s deficiencies.

A3 VLMs

Model version&company information, see Table 4.

A.4 Separation format evaluation results

Due to the fact that some VLM API services were interrupted due to
force majeure and GLM does not support uploading 7 graphics at
the same time, we conducted the test on 8 VLMs. See Table 6 for
the evaluation results of the separation format.

A.5 Effect of Few-Shot Demonstrations

In the evaluation, we use zero-shot demonstrations to evaluate how
VLM handles complex graph reasoning tasks. In addition, we explore
the performance of the model when using few-shot demonstrations.
To ensure the diversity of demonstrations, we randomly select ques-
tions of different dimensions from the database for each few-shot
demonstration.

The results show that the performance improves with the num-
ber of demonstrations. However, we find that for GPT-4o, the per-
formance does not reach a peak even with the largest number of
demonstrations. This suggests that the relationship between reason-
ing ability and contextual learning may be proportional but nonlinear
when dealing with similar complex graph reasoning tasks in the real
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world. Nevertheless, we still prove that few-shot demonstrations are
a reliable method, based on the performance of Qwen-7B, which
highlights the effectiveness of this method in complex graph reason-
ing tasks.

32
30.5 —e— Qwen-7B

230
\O GPT-40
S 28.0
> 28 27.0
(3]
£26 25.0
3 24.0
824 B> 235 550 :
< 29 s 22.0

N-shot

Figure 5: Analysis of the impact of few-shot demonstrations on
model performance in complex graph reasoning.
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B EXAMPLE
B.1 Format and DiaCoT Example

Integrated and separated format prompts, look at Figures 6-7. See
Figure 8 for an example of DiaCoT.

B.2 Int&Sep Example

See Figure 9 for the specific forms of integration and separation
formats.

B.3 Task Example

For specific examples of our benchmark, please see Figure 10-38.
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o Prompt - - - ----------—- - - - - - - - - ————— = - ———
I You are a person with high 1Q and graphic reasoning ability. Please find the pattern of the pattern according to
: the given picture, give the correct answer directly from the four options ABCD, and make sure to fill in the
1 question mark. Please make sure your answer is accurate and meets the requirements of graphic reasoning.

! Requirements:

1. Observe the picture carefully and find the pattern of the pattern.

2. Determine the correct answer based on the four options ABCD, and make sure to fill in the question mark.

3. The answer must be accurate and meet the requirements of graphic reasoning.

4. Clear, you must give the answer options, for example, if A is selected for a question, your answer should be:

Write the reasoning process here
<ans>optionA</ans>
<end>

I
I
I
I
I
I
I
I <begin>
I
I
I
I
I
I 5. Let's describe this image first and think step by step.

Figure 6: The prompt words of the integrated format. The blue part represents the system prompt words; the black part represents the

requirements; the green part is the fixed model answer format; the red part uses the COT method.

: the given picture, give the correct answer directly from the four options ABCD, and make sure to fill in the
1 question mark. Please make sure your answer is accurate and meets the requirements of graphic reasoning.

In the label:

1.question: This is a graphic reasoning question.

2. optionA: This is the picture of option A.

3. optionB: This is the picture of option B.

4. optionC: This is the picture of option C.

5. optionD: This is the picture of option D.
Requirements:

1. Observe the picture carefully and find the pattern of the pattern.

3. The answer must be accurate and meet the requirements of graphic reasoning.

<begin>
Write the reasoning process here
<ans>optionA</ans>
<end>
5. Let's describe this image first and think step by step.

Figure 7: Prompt words in separated format. Blue indicates system prompt; black parts with red frames indicate graphic labels after

= Prompt ———-—- - - - - - s s s s s s s s s s =
You are a person with high 1Q and graphic reasoning ability. Please find the pattern of the pattern according to

2. Determine the correct answer based on the four options ABCD, and make sure to fill in the question mark.

4. Clear, you must give the answer options, for example, if A is selected for a question, your answer should be:

Zhang et al.

cutting, and others indicate requirements; green parts have fixed model answer formats; red parts use COT method.
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1 You are a person with high 1Q and graphic reasoning ability. Please find the pattern of the pattern according to
: the given picture, give the correct answer directly from the four options ABCD, and make sure to fill in the
1 question mark. Please make sure your answer is accurate and meets the requirements of graphic reasoning.

| finally, please determine what pattern should be at the "?" and give an answer.
: Requirements:
1. Observe the picture carefully and find the pattern of the pattern.

2. Determine the correct answer based on the four options ABCD, and make sure to fill in the question mark.

3. The answer must be accurate and meet the requirements of graphic reasoning.

4. Clear, you must give the answer options, for example, if A is selected for a question, your answer should be:

Write the reasoning process here

<ans>optionA</ans>

I

I

I

I

I

I

1 <begin>
I

I

I

: <end>
I

5. Let's describe this image first and think step by step.

DiaCoT: First, observe whether the element composition is the same, and determine whether there is any

1 obvious positional pattern, considering adjacent comparison; secondly, decompose the figures and analyze from
: the black block level. In the first group of figures, Figure 1 and Figure 2 have a black block in the same position,
1 and Figure 2 and Figure 3 also have a black block in the same position; again, verify and apply this rule to the

: second group of figures to determine whether Figure 1 and Figure 2 have black blocks in the same position;

ACM MM Datasets, 2025, Dublin, Ireland

Figure 8: Taking the graph in Figure 10 as an example, the specific application of the DiaCoT method is shown.
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Separated format.

Figure 9: Examples of integrated and separated formats
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Dimensions Task Num Introduction Purpose
Translation 94 Translatlon refers to the movement of a figure along a fixed direction and
distance
. - - - — Evaluate whether VLMs could accurately
o . Rotation involves figures rotating around a fixed point or axis, requiring the X . .
Positional Rotation 56 recognize movement patterns and infer spatial
model to understand angular changes and symmetry. .
transformations.
A Combination tasks incorporate both translation and rotation, increasing
Combination 30 . L A . .
complexity by requiring models to jointly infer multiple transformation types.
Traversal 54 Traversal involves elements appearing sequ}entla}lly‘across images, requiring the
model to extract common patterns and predict missing components.
" - - - Evaluate VLMs’ sensitivity to graphical
Stylistic Additive & Subtractive| 67 Add¥t1ve & subFraC'tlve' changes refer o ﬁgureg incrementally merging or transformations and their ability to process visual
eroding, necessitating inference of transformation rules. N . . .
modifications across different dimensions.
Black& White 63 Black&white operations test the model’s ability to interpret changes in color,
Operations shading, and contrast.
Symmetry 109 :gzx;etry tasks require models to recognize axial or central symmetry in
Attribute o & losed rvolve distinemishi oth T tosed orh Evaluate whether VLMs can accurately identify
Open & Closed States | 19 pend&close 4states involve distinguishing whether a shape is enclosed orhas |, 4 oaconon acometric attributes.
open boundaries.
Combination 6 |Combination tasks integrate both properties, increasing complexity.
Lines 173
Surface 137 |The number of points, lines, planes, or elements may follow an increasing or
o Points 66 |decreasing pattern, requiring the model to detect these numerical changes. Evaluate VLMs' ability to recognize numerical
Quantitative Elements 94 relationships and infer implicit rules.
Combination 50 Combln'atlon.tasks incorporate ryulnple dlmens'lans of quantity variation,
demanding higher-level abstraction and reasoning.
Cube matching requires models to identify which option corresponds to a given
Cube 109
unfolded cube.
3D-Assembly 46 3D assembly involves selecting the correct solid formed by assembling given
geometric components.
Polyhedral 17 Polyhedral foldmg' requires models to determine which unfolded net ‘ A
St corresponds to a given polyhedral shape. Evaluate VLMs’ spatial modeling and 3D
atial . o
P . Three-view Drawing test the model’s ability to match a 3D shape with its reasoning capabilities.
Threeview 40 .
correct top, front, or side view.
Sectional View 35 Se‘ctlonal view require models to infer possible cross-sections of a given 3D
object.
Spatial Quantities& 10 Spatial quantities and transformations assess how many cubic units compose a
Transformations shape or how it transforms in space.
2D Composition 31 2D cpmposmon tasks require models Fo predlctAthe final shape resulting from
multiple plane figures merging according to a given rule. Evaluate VLMs’ understanding of figure
Special Inter-figure relations assess the model’s ability to analyze relationships such as |relationships and ability to perform logical
Inter-figure Relations | 40 |intersections, unions, and differences between figures, requiring logical set reasoning across multiple elements.
operations.
Alphanumeric Alpha-Numeric 27 |Involves recognizing letter and number sequences that follow specific patterns. Evaluate VLMS, ability to infer the next element
based on explicit rules.
Black&White . Evaluates the arrangement, exchange, and transformation of black and white Evaluate VLMs' ability to infer logical
Block (AT (it 32 blocks. transformations within binary visual structures.
Nyl VT 34 Combines multiple reasoning rules, requiring the model to apply diverse Evaluate VLMs' ability to handle complex, multi-
v o inference strategies in a single problem. rule reasoning scenarios.
. Mensa vl 35 | This subset provﬁdes benchmark comparison with human intelligence Evaluate VLMs' reasoning and problem-solving
Mensa v2 39 [assessment metrics. abilities with increasing difficulty and include
Raven vl 40 logical reasoning, mathematical abilities, and
Raven These tasks preserve design for evaluating abstract reasoning capabilities. spatial perception.
Raven v2 60

Table 5: The overview of ReasonBench. Different colors represent different Dimensions. Task indicates one or more tasks under each
dimension. Num refers to the number of test questions for each task. Introduction provides a brief overview of each task. Purpose
describes the utility and impact of the different dimensions we designed.
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1393 Task GPT Gemini Gemini Claude GLM Intern Qwen Yi 1451
4o 2.0 1.5 3.5 4v VL2 7B Vision
-~ Trans. 2979 27.66 27.66 2553 2872 2766 2128 2553 »
s Rot. 3036 2321 33.93 3393 2321 2321 2679 3571
ws Comb. 2333 30.00 26.67 2667 2000 3333 2000  26.67
9 Trav. 27.78 1667 25.93 3519 2222 1481 3148 2593 7
o Add.&Sub. 2836 37.31 25.37 28.36 2239 2090 3134 31.34 o
. B&W 2698  28.57 31.75 1905 3175 2540  30.16  19.05 o
ws  Sym. 2752 33.03 23.85 3119 1468 2385 2477 22.02 a1
we O&C 36.84  31.58 31.58 211 3158 1579 2632 2632 1462
" Comb. 3333 16.67 0.00 1667 3333 0.00 0.00 16.67 o
.,  Line 2428  24.86 23.12 1965 2543 2312 2601 2601
ws  Surf. 2263 2628 30.66 2847 2628 2482 2701 2628 1466
w Point 2727 2121 24.24 2424 2273 3030 2879 2121 o7
“0 Elem. 2340  27.66 30.85 2234 2872 2553 2234 2553
" Comb. 28.00  22.00 30.00 1800 2600 3200  18.00  20.00 -
un Cube 26.61 19.27 24.77 2202 3119 2752 2844 2110
w: 3D Mos. 2391 2826 26.09 21.74 2826 2609 2609 2391 172
“s Poly. 2353 5294 17.65 5.88 1765  17.65  17.65  23.53
M 3-View 1500 20.00 20.00 2250 2500 2750  20.00  40.00 o
we  Sec.View 2286 37.14 20.00 31.43 17.14 2857 2571 4857
wo Q&T 30.00  60.00 20.00 3000 3000 1000 3000  50.00
w0 2D Comp. 20.03 2581 19.35 3548 2258 2258 1613 29.03 1478
" InterFig. 20.00  20.00 22.50 17.50 750 3000  27.50  22.50 "
s AlphaNum. 2963 40.74 33.33 2222 29.63 3333  29.63  40.74 o
i B&W 28.13  18.75 28.13 18.75 1875 3125 2500  21.88
ws  Mise. 3235 2941 26.47 3824 3824 2941 2353 2941
¢ Mensa-vl 2000 2571 17.14 17.14 / 2000 2000  14.29 st
. Mensa-v2 1795 2051 25.64 10.26 / 1026 12.82 1538 .
. Raven-vl 30.00  32.50 22.50 12.50 / 1000 2250  5.00 s
w0 Raven-v2 3833 30.00 30.00 16.67 / 1333 1333 1333
Al Avg. 2629 2691 26.16 2412 2488 2405 2455 2486 w

Table 6: The evaluation results in separated format. We omit the percentage sign(%). Each Task corresponds to the one in Table 2

1433 1491

1434 1492
1435 1493
1436 1494
1437 1495
1438 1496
1439 1497
1440 1498
1441 1499
1442 1500
1443 1501
1444 1502
1445 1503
1446 1504
1447 1505
1448 1506
1449 1507

1450 2025-05-28 14:17. Page 13 of 1-28. 1508
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r= Prompt - = —=- == =-—---==—-—-=-—=---
: You are a person with high IQ and graphic reasoning ﬁ ﬁ ﬁ ﬁ ﬁ ?

I ability. Please find the pattern of the pattern according

|
I
I
I . . . . !
 to the given picture, give the correct answer directly 1
I from the four options ABCD, and make sure to fill in : ﬁ ﬂ ﬁ ﬁ
: the question mark. Please ...... 1
I
L €] o U T el

|
1 To identify the pattern, let's analyze the sequence step by step:
I'1. In each frame, the blackened squares move one step clockwise.

! Given this pattern, the sequence for the black squares is: Top, Right, Bottom.
1 Next should be the left side of the shape. Therefore, the shape that fits this pattern from the options is:
:_<ans>optionA</ans>

|
I
1
1
1 2. Notice that each shape consists of small square sections, and the black pattern shifts consistently in each step. !
|
|
|
|
I

~ Human annotation - — — — — — — = - — —

|
: The elements are composed identically, but there is no obvious positional pattern, so adjacent comparisons are 1
: considered. Observing the first group of figures, it is found that Figure 1 and Figure 2 share one black block in the :
1 same position, and Figure 2 and Figure 3 also share one black block in the same position. Applying this rule to the !
I'second group of figures, Figure 1 and Figure 2 share one black block in the same position, so Figure 2 and the "?" :
1 should also share one black block in the same position. Only option B fits this pattern. Therefore, the correct :

I

l answer is B.

r= Prompt - === === =-===—=—======—-—

® | A | [ S| A
NAOHR AS A*sﬁ‘ﬁﬂ}?

|
: You are a person with high 1Q and graphic reasoning 1
I ability. Please find the pattern of the pattern according :
 to the given picture, give the correct answer directly :
I
|
I

% | A ¥
Y IR0 &Oﬁ A®

I from the four options ABCD, and make sure to fill in

1 1. Each box in the sequence follows a pattern of progression based on shape and shading: :
: - The sequence involves a specific transformation in shape types and/or shading styles across the rows. :
I - The logic in the transitions between the elements of the rows indicates that the missing element needs to 1
: conform to the sequence pattern. :
12. Comparing the options (A, B, C, and D) against the observed logic, <ans>optionC</ans> fits as the correct 1

1

r Human annotation -~ — — — — — — — — = = - - - - - - o o o oo s s s s s s s s s s s s s e
: The elements are the same, but the positions of the elements are rotated. In each group of shapes, the position of
!'the shape itself is rotated, while the shadows of different colors also rotate in the opposite direction. In the second

| group, the shape rotates clockwise, while the shadow rotates counterclockwise. Therefore, the correct answer is A.

Figure 11: Example of a Rotation task in the Positional dimension.
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- Prompt == oo s s oo s s mm e m e ey ~n SE >

1
: You are a person with high 1Q and graphic reasoning 1
I ability. Please find the pattern of the pattern according :
: to the given picture, give the correct answer directly :
1
1
[

I from the four options ABCD, and make sure to fill in

I .
) the question mark. Please ......

L € o T e e
: The correct answer is <ans>optionB</ans> . Here’s the reasoning:
I'1. #*Pattern Analysis**:
- Each panel alternates between incorporating specific symbols (e.g., arrows, "no entry" signs, and lines).
- The direction of arrows and their interaction with other shapes progress systematically through each step.
2. **Matching the Sequence**:
- Option B aligns with the continuation of the alternating pattern in the given series.

~ Human annotation - — — _ _ _ L
I The elements are the same, but the position pattern should be prioritized. Upon observation, it is found that:

: - Figure 1 becomes Figure 2 after a horizontal flip and clockwise rotation.
I - Figure 2 becomes Figure 3 after a horizontal flip.
: - Figure 3 becomes Figure 4 after a horizontal flip and clockwise rotation.

I - Figure 4 becomes Figure 5 after a horizontal flip.
, Therefore, the figure at the ? position should be the result of Figure 5 after a horizontal flip and clockwise rotation,
I'and only option C follows this pattern.

r= Prompt - == —- - - =-—-=-=————-—-—=—--

| s e | ||| T | B ?
; You are a person with high IQ and graphic reasoning .
I ability. Please find the pattern of the pattern according

|
|
|
| . . . . !
, to the given picture, give the correct answer directly 1
I from the four options ABCD, and make sure to fill in : '. @ @ ®
1 N
I

| .
) the question mark. Please ......

1 The correct answer is <ans>optionD</ans> .

; Explanation: The progression in the given sequence follows a transition in geometric structures and their

1
1
1
1
I relationships. The first three figures show transformations of shapes with an increasing focus on symmetry and the :
, integration of simpler geometric elements. The fourth figure highlights the combination of a triangle and circle, |
I'leading to a fully symmetrical circular design with intersecting lines, which corresponds to option D. :
! 1
r Human annotation - — — — — — — = — — = = — e e e - -
: The elements are different, and the four figures in the question consist of multiple faces. The pattern of the number

: of faces should be prioritized. Upon observation, the number of faces is 5, 5, 3, and 10, which doesn't show a clear

: However, further observation reveals that each figure contains triangles, and among the options, only option A

[
I
1
1
| pattern. :
I
| contains a triangle. :

1

:_ThLIS, the correct answer is A.

Figure 13: Example of a Traversal task in the Stylistic dimension.
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: You are a person with high IQ and graphic reasoning

1
|
I ability. Please find the pattern of the pattern according :
: to the given picture, give the correct answer directly :
1
I
1

5|
r= Prompt - — - - —-- - - - —---—— - - Qtjz
FdWdk::

I from the four options ABCD, and make sure to fill in
: the question mark. Please ......

1T GPT40 -~~~ - — - T T T m e e e e m m — m Cm——mm e ——— == 1
I The correct answer is <ans>optionB</ans>.

: Explanation:

1 - In each column of the grid, the shapes progressively transform by following a visual pattern.

I~ In the third column, for example, the top shape becomes simplified in the second row and further evolves in the
 third row.

I - Similarly, the empty space and rotation follow consistent logic in the grid. Among the given options, **B** is

: the one that best fits the pattern in the context of the grid.

r- Human annotation - = = = = = = = = = = = = = = = - = - —— — —m s s — i m s — s s s !

: The elements of the figures are similar, so the pattern of the style should be prioritized. Upon observation, the first |
I

: two figures in each row of the grid follow the "keep the same, discard the different" pattern to form the third figure.;

1 The figures in the third row should also follow this rule. Among the options, only option C forms a windmill :

1 . . . .

, pattern by keeping the same and discarding the different. :
I

I Thus, the correct answer is C.
L

: You are a person with high 1Q and graphic reasoning

(-~ Prompt << <o HE | I | -
a2

| ability. Please find the pattern of the pattern according

I from the four options ABCD, and make sure to fill in

1
1
1
1 . . . . !
, to the given picture, give the correct answer directly :
1 . !
, the question mark. Please ...... |

1

TR € i B T e e e 1
I The pattern follows a rotation pattern over the rows. Observing the image:

: 1. Row 1 shows the pattern rotating 90 degrees clockwise each step.

12. Row 2 follows the same rotation logic.

: 3. Therefore, in Row 3, the first shape needs to rotate 90 degrees clockwise to lead to the second, and the second
1 shape to the third.

1 Following this logic, the second shape in Row 3 rotated 90 degrees clockwise will match Option B.

: So, the answer is <ans>optionB</ans>. X
r- Human annotation - — = = = = = = = = = = = = = = = = = - - - - - - - - ——————mmmm—
: The elements are similar, so the pattern of the style should be prioritized. The shapes in the question have the same
!'outline and divided areas, but the number of black blocks differs, so the black-and-white operation should be

| considered. When looking horizontally at the grid, no clear pattern emerges, so we examine it vertically. In the

: first column, the operation rule is: black + black = white, black + white = black, white + black = black, white +

I ' white = white. This rule is verified in the second column. Applying this rule to the third column, only option B fits.

| Thus, the correct answer is B.

Figure 15: Example of Black-White Operations tasks in the Stylistic dimension.
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1857 r= Prompt————————————————————I 1915
5 | I . .
1858 ; You are a person with high IQ and graphic reasoning 1| ? ‘:’”’
1839 I ability. Please find the pattern of the pattern according : 117
1 . . . .
1860 , to the given picture, give the correct answer directly 1 1918
1861 I from the four options ABCD, and make sure to fill in : @ C) Q @ 1919
1862 1 . 1920
, the question mark. Please ...... 1
1863 e 1 A B C D 1921
1864 ;——GPT—40 e e EEE e P DL PR 1922
. 9
1863 1 To determine the correct pattern for the sequence of shapes: | 1923
1866 1 1. The circles follow a pattern regarding the arrangement of the shaded (dark) and unshaded (white) segments. ! 1924
1867 I'2. Observing the sequence, the shaded and unshaded segments rotate clockwise in each new frame. : 1925
1868 1 3. This rotation alternates between moving the shaded spots one position clockwise each time. 1 1926
1869 I Following this pattern, the next circle in the sequence (where the question mark is) should have the configuration ! 1927
1870 : of shaded and unshaded segments as shown in <ans>optionC</ans>. : 1928
1871 1929
1872 ;= Human annotation - — = = — = = = = = = — = = — = = — - - - - — s — s — s — s s m e 1 1930
1873 : The elements are different, so the pattern of attributes should be prioritized. Upon observation, all the figures in : 1931
1874 I the question are symmetrical and axis-symmetric, with the axis of symmetry rotating counterclockwise by 45° 1 1932
| . . . 1
1875 , sequentially. Based on this pattern, only option D fits. | 1933
1876 | . ) 1934
Thus, the correct answer is D.
1877 T @ - T 1 1935
1878 1936
1879 Figure 16: Example of Symmetry tasks in the Attribute dimension. 1937
1880 1938

1881
1882

1883 1941
1884 r= Prompt - - - ------------- - g O 1942

1
| I . )
1885 ; You are a person with high IQ and graphic reasoning | 1943
1886 I ability. Please find the pattern of the pattern according : Ej 1944
| . . . :
1887 , to the given picture, give the correct answer directly 1 1945
1888 I from the four options ABCD, and make sure to fill in : 1946
1889 , the question mark. Please ...... 1 Cf) % G 1947
1
1890 R W AT ) B4 A B C 5 1948
1891 Im GPT-40 ~~ ~ ~ ~ " T T T T T T T T T T s e s e e e e e e e e —m - — e ——— = | 1949
1892 I'To determine the pattern in the grid, we can observe the shapes in each row. Here's the breakdown: 1 1950
1893 1 - First row: The shapes transition from a hexagon to a scribble to a triangle. The sequence involves a more : 1951
1894 I structured polygon to less structured or open forms. 1 1952
1895 : - Second row: The sequence goes from an angular to a rounded shape, and then an angular shape. ! 1953
1896 1 - Third row: It starts with a star-like shape and a wavy form. : 1954
1507 I To follow this emerging pattern logic in the third row, the sequence seems to be alternating between angular to 1 1055
08 : rounded/wavy forms. : 194
1 The best match from the options provided is <ans>optionC</ans> (the star-like shape with more segments), asit | ’
{8]¢ 9
1899 I fits the need for more angular features after the wavy form. 1 1957
1900 e e e e e e e = = a 1958
1901 1959
r - Human annotation - — — — - = = = = — = = = = = = — = — — — - - ———————————————m—
1902 L ) ) ) i ! 1960
1003 ; Given that all the figures are closed shapes, upon analysis, only the shape in option C is a closed figure. ! 1061
: |
1904 :_Thus. the correct answer is C. | 1962
wos TSt TTTTmTTmmTTmTTTmTmTmTmmmmmm o e o m e mmmm T mm T 1963
1906 Figure 17: Example of Open&Closed States tasks in the Attribute dimension. 1964
1907 1965
1908 1966
1909 1967
1910 1968
1911 1969
1912 1970
1913 1971
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r= Prompt === === ==-========—---

: You are a person with high IQ and graphic reasoning

I ability. Please find the pattern of the pattern according

I from the four options ABCD, and make sure to fill in

1 .
, the question mark. Please ......

1
1
1
| . . . . !
, to the given picture, give the correct answer directly :
|
1
1

o[ || @
AN

E € . L 7 i

To determine the correct answer, let's analyze the pattern: 1
1 1. **Shapes**: Each box has a main shape: circle, square, heart, hexagon, crescent. !
12, **Arrows**: Each shape contains an arrow. The direction of these arrows changes in a clockwise or counter- :
; clockwise manner. 1
1 - The arrow in each shape moves from pointing horizontally, to diagonally, to vertically, etc. !
I Observing the arrows: - Circle: Horizontal arrow- Square: Diagonal arrow- Heart: Vertical arrow- Hexagon: :
1 Diagonal arrow (pointing opposite direction to the square)- Crescent: Horizontal arrow (pointing opposite 1
I direction to the circle). The movement follows a sequence of rotational direction changes. :
: Next in the sequence: - The pattern alternates directions for each type, continuing with a diagonal arrow (in a new |
1 shape). The option that fits: <ans>optionC</ans> shows a diagonal arrow inside a triangle, continuing the 1
:_scqucncc pattern. :

r- Human annotation - - = — = = = = = = = = = — = = — - =~ - - - — - ——m——m——m i m - '
: Given that all the figures are closed shapes, upon analysis, only the shape in option C is a closed figure. :
I Thus, the correct answer is C. |
L

AT — 7 Al WTae

: You are a person with high IQ and graphic reasoning

I ability. Please find the pattern of the pattern according

I
|
|
1
: to the given picture, give the correct answer directly 1 o] O O g [
I from the four options ABCD, and make sure to fill in : . . . .
O
|
1

1 .
| the question mark. Please ......

= GPTdo ~ === = = =TT oo oo
! The correct answer is **D**.

: ### Reasoning:

I 1. **Shape Progression:** The series adds a side to the polygon in each step: starting with a triangle (3 sides),
I'then a square (4 sides), a pentagon (5 sides), and finally a hexagon (6 sides).

12. **Symbols Around Shapes:** Each shape is progressively surrounded by symbols. The triangle has three "D"s,
I the square has four triangles, the pentagon has five squares, and the hexagon has six circles.

: 3. **Pattern Completion:** The missing shape should follow the sequence logically:

1 - Acircle (2D shape, filled) should be surrounded by squares, as squares follow the same progression.

LThus, <ans>optionD</ans> fits the given logic.
____________________________________________________ &4

- Human annotation _— — _ _ _ _ _ _ .

| The shaded shapes in the question are a triangle, quadrilateral, pentagon, and hexagon, with the number of sides
: increasing by one. Therefore, the shape at the ? position should have two sides, which eliminates options C and D.

1 Upon comparing options A and B, we observe that the small shapes in the top-left and bottom-left corners of the

: shapes increases sequentially: 2, 3, 4, and 5. Therefore, the small shape in the ? position should have one side,

1
1
|
1
1 . . Lo . !
| shaded area have different numbers of sides. From the question, it is clear that the number of sides of the small 1
1
1
1 which is satisfied by option A. Thus, the correct answer is A. :

Figure 19: Example of the Lines task in the Quantitative dimension.
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1

1

I ability. Please find the pattern of the pattern according :
: to the given picture, give the correct answer directly : V4

1

1

1

I from the four options ABCD, and make sure to fill in

1 .
; the question mark. Please ......

o B AlAIR ey ] ?
: You are a person with high 1Q and graphic reasoning 7\ °
C

T €1 .t L 7 I
I To solve this pattern problem, let's analyze the sequence of shapes: 1
1 1. The shapes progress from having more sides and showing more complexity. :
12. Each shape is a polygon with internal lines dividing it into triangles or other smaller polygons. 1
I'Let's match the level of complexity and style: !
1 The correct option to fit this sequence based on the progression is <ans>optionA</ans>. :

- Human annotation — — — — — _ L L e e e e e
1 The elements are different, and there is no obvious pattern in attributes, so the number pattern should be

: considered. The shapes in the question are segmented, and the enclosed areas are clearly visible, so the number of
1 faces should be prioritized. The total number of faces is 3, 4, 4, 6, and 3, which shows no clear pattern.

: Upon further analysis, it is observed that each shape in the question has a prominent largest face, and the number

: of edges of the largest face matches the number of edges of the outer frame. Only option C fits this condition.

I Thus, the correct answer is C.

r = Prompt e i, -

: You are a person with high IQ and graphic reasoning | ) é % ﬁd /@ E’ ?

I ability. Please find the pattern of the pattern according :

: to the given picture, give the correct answer directly :
I
I
|

I from the four options ABCD, and make sure to fill in
: the question mark. Please ......

e € o T o -

1 The correct answer is <ans>optionB</ans>.

| ### Reasoning:

: 1. In the top sequence, each figure alternates between a zigzag pattern and the addition of a geometric rectangle or
1 boundary around it.

2. The first figure in the second sequence has a zigzag line with a rectangle added to it.

1 3. The next figure continues the pattern by alternating back to a plain zigzag line.

1 4. Therefore, the final figure (question mark) should return to the pattern of a zigzag line with a rectangle added
I'around it, matching <ans>optionB</ans>.

L o e D e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ——— J

- Human annotation — — — - - & - C L L L e e e
i In the first group of shapes, each element intersects, and the number of intersection points is the same, which is 2.

: The second group of shapes should follow the same pattern, meaning each shape's elements should have the same
I number of intersection points. Observing the first two shapes in the second group, the elements intersect, and the
: number of intersection points is 3. Therefore, the third shape should also have 3 intersection points, and only

: option C satisfies this condition.

I Thus, the correct answer is C.
Figure 21: Example of the Points task in the Quantitative dimension.
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r— Prompt TTTTT T T T T m oo
: You are a person with high 1Q and graphic reasoning 1
I ability. Please find the pattern of the pattern according :
, to the given picture, give the correct answer directly :
|
|
I

I from the four options ABCD, and make sure to fill in

1 .
| the question mark. Please ......

P € 4 T T "
| To solve this problem, let's observe the given pattern:

I'1. The sequence alternates between two positions of the shaded square:

- First square: bottom left

- Second square: bottom right

- Third square: top left

1 - Fourth square: bottom left

1 Based on this alternating sequence, the fifth position (where the question mark is) should follow this pattern.

LHence, the correct answer is <ans>optionB</ans>, where the shaded square is in the top right position.
____________________________________________________ o4

— Human annotation — — _ _ _ _ _ _ _ e -\
: The shapes in the question show no obvious pattern in position or attributes, so the number pattern should be

: considered. Upon observation, the shapes are made up of gray and white small squares. The number of gray
1 squares follows the pattern: 2, 1, 2, 1, 2. Therefore, the shape at the ? position should have 1 gray square, which is
: satisfied by option B.

1 Thus, the correct answer is B.
|

OX|O|[|OXIX|[|OIOIX|[OX X
L L XIOX[IOIOX|[|O[X|X]||[O|OX Q
; You are a person with high IQ and graphic reasoning 1 OX|O||OIX IXIIO|OIXI[OX X °
I ability. Please find the pattern of the pattern according :
: to the given picture, give the correct answer directly 1 OlOIX|[|OIOX || X|OIX|[|O]X
: from the four options ABCD, and make sure to fill in : OIX|IXIX|OIXNO|OIx|||O|O|x
 the question mark. Please ...... I OIOX||[OX[O]IOX[O]|[O]X
e kil G Rl T & 3 ot ! A B C D
ST GPT-4o ~ T T T T T T T T TS m oSS -

1 The image presents a logical sequence puzzle based on visual patterns. After carefully analyzing the grid patterns :
I for changes, the correct answer is <ans>optionC</ans>. 1
: Explanation: :
1 The sequence shows a consistent progression of swapping or replacing elements (X or O) in specific rows or |
: columns across the grids. Option C aligns perfectly with the continuation of this pattern. 1

- Human annotation - — — - - — L L e e
I The elements are the same, but their quantities differ, so the number pattern should be considered. Upon

: observation, the number of circles in the shapes are 5, 4, 5, and 4. Therefore, the fifth shape should contain 5

: circles, which eliminates option D.

1 Options A, B, and C differ only in the position of the circles, but there is no movement pattern. From the overall

: observation of the question, all the shapes are symmetrical. Thus, we should choose a symmetrical shape, and only
: option A satisfies this condition.

1 Thus, the correct answer is A.

Figure 23: Example of the Combination task in the Quantitative dimension.
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r= Prompt ~~ - - -~ "TTT-- oo oo oo
: You are a person with high IQ and graphic reasoning :
I'ability. Please find the pattern of the pattern according |
: to the given picture, give the correct answer directly :
1
1
[

I from the four options ABCD, and make sure to fill in
: the question mark. Please ......

P € 4 L ¥ -
1 . . . .
1 The sequence of cubes appears to follow a pattern where each successive cube is a rotation or transformation of

I the previous one. The lines and shapes inside the cube share a consistent arrangement that slightly alters between

: each step.

1
1
1
1
. . 1
1 Looking at the options: |
I The transformation seems to be a rotation or rearrangement of the internal lines, consistent with the sequence 1
, provided. The correct answer should maintain this pattern of alteration. :

1

— Human annotation — — — - — — — — — - — .
; By labeling each face as shown in the diagram:

: - **Option A**: The common points of faces d, e, and f emit 2 lines in the unfolded diagram, but only 1 line is
1 emitted in the option, so it does not match the unfolded diagram. **Eliminate**.
: - **Option B**: In face b, the Y-shaped opening faces the unique edge, and when drawn clockwise, edge 2 is next

1
1
1
1
:
I'to face a in the unfolded diagram, but in the option, edge 4 is next to face a. This does not match the unfolded :
| diagram. **Eliminate**, :
: - **QOption C**: The common points of faces a, ¢, and e emit 2 lines in the unfolded diagram, but 3 lines are 1
I'emitted in the option, so it does not match the unfolded diagram. **Eliminate**. :
: - **Option D**: The common points of faces a, e, and f match the unfolded diagram, so it is correct. :

1

:_Thus. the correct answer is D.

Figure 24: Example of the Cube task in the Spatial dimension.

The 3D shape shown in the left image can be composed
of the following three shapes: ()

Reodw

A. DG B. DQ@®
. D@ D. @@

r— Prompt ST AR TS
: You are a person with high 1Q and graphic reasoning 1
I ability. Please find the pattern of the pattern according :
: to the given picture, give the correct answer directly |
I from the four options ABCD, and make sure to fill in :
: the question mark. Please ...... :

T GPT0 T T T T T T T T T TS oS oo oo o oo oo ooooooooooo—o-ooo -

1 The correct answer is **A (D) **.

| ### Explanation:

: 1. The goal is to identify which three shapes from the given options (@, @, 3, @) can combine to form the target
1 shape on the left.

12. Upon analysis:

: - Shape (D contributes the 2x2x 1 cuboid in the lower left.

1 - Shape @ provides the L-shaped structure located on the upper right.

I _ Shape ) completes the structure by forming the 2x 1x 1 rectangle on the lower front side.

1 3. Shape @ cannot be part of the solution because its linear structure does not fit anywhere in the target figure.

1 Thus, the three shapes required are **@), @), and @**, making <ans>optionA</ans> the correct answer.

r- Human annotation - = = = = = = = — = = = = = — = = = - — - —— — —— —— s m s s s s e
1 This question tests the concept of solid shape assembly. The 3D shape can be formed by combining shapes @, @),

and @. Thus, the correct answer is B.

Figure 25: Example of the 3D assembly task in the Spatial dimension.
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Given a paper box, which of the following options

- P ft ——— e e e e - ————
s romp cannot be folded into the given paper box?

: You are a person with high IQ and graphic reasoning

I from the four options ABCD, and make sure to fill in

: the question mark. Please ......

|
|
I ability. Please find the pattern of the pattern according : :
: to the given picture, give the correct answer directly : A ﬁg:l
|
|
|

P € L e
1 The correct answer is **A**,
I Explanation:
: The given net of the paper box (in the leftmost part of the image) can fold into the shape of a house with a
1 triangular roof. To determine which of the options (A, B, C, D) cannot form this shape:
I - **QOption A**: The net in this option cannot form the given paper box because the triangular sections are
: arranged incorrectly, making it impossible to fold into the triangular roof of the house.
1 - ¥*Options B, C, and D**: These nets can all fold correctly into the given paper box shape.
Thus, the answer is <ans>optionA</ans>.

1
I o e L L L o e e L o L L L L e e e e e e e e e e e e e e e e e e e ™ N e e e
j- Human annotation - — — — = = = = = = = = = = = & & & — e e - o

1 This question tests the concept of paper folding into a box. The rectangle in the lower-left corner of C is
: incorrectly positioned; it should be placed on the right side. Options A, B, and D can all be folded into the given

Figure 26: Example of the Polyhedral task in the Spatial dimension.

r= Prompt —~——-—----—--"---—-—-—-—-—-—-—-- The image shows two different views of an object.

: You are a person with high IQ and graphic reasoning What is the most likely shape of the object?

1
1
o . 1
: ability. Please. find theA pattern of the pattern a<.:cord1ng | — - >
, to the given picture, give the correct answer directly : ﬂ’ U
1
1
1

I from the four options ABCD, and make sure to fill in

1 .
, the question mark. Please ......

B €3 g e 11
: The given shapes are a circle and a square, which suggests a three-dimensional object that appears as a circle from

I one view and as a square from another.
: The most likely 3D object that fits these descriptions is a cylinder, as a cylinder presents a circular face from a top
| view and a rectangular shape from a side view.

- Human annotation _ — _ _ _ _

1 This question tests the concept of orthographic projection (three-view drawing). Let's analyze the options one by
: one:

I - **Qption A**: From the bottom view, a square can be seen, but the circle cannot be seen, so it is eliminated.

: - ¥*Option B**: From the top view, a circle is visible; from the front view, a square is visible. This matches the

: conditions, so it is correct.

1 - ¥*QOption C**: From the top view, a circle is visible, but the square cannot be seen, so it is eliminated.

: - ¥*Option D**: From the bottom view, a square is visible, but the circle cannot be seen, so it is eliminated.

Il Thus, the correct answer is B.

Figure 27: Example of the Three-view task in the Spatial dimension.

Zhang et al.
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2553 The left image shows the given 3D shape. Which of 2611
2554 : - Prompt - ----------—-——--—-—-- 7 the following coauld be the cross-section obtained by 2612
2555 ; You are a person with high IQ and graphic reasoning 1 slicing the shape along any of its faces? 2613
2556 : ability. Please find the pattern of the pattern according : 2614
to the given picture, give the correct answer directl 1 | 6
2557 1 g p ! g y | @ m I\ 2615
2558 : from the four options ABCD, and make sure to fill in | 2616
the question mark. Please ...... |
2559 : q | A B C D 2617
2560 0000000 e e e e e e e e e e e e e e — - 2618
2561 F 7 GPT4o ~ """ """ TT T TS T T T T m T T T e m e T T e e T T 2619

1 The problem requires determining the correct cross-sectional shape of the given 3D object when it is cut from any

1
2562 . . : . 1 2620
2563 I plane. After careful analysis of the 3D object and the four options (A, B, C, D), the correct answer is: 1 261
o Dok p sk 1 >
2564 [P . . . . . . . 1 2622
Js65 1 This is because the given 3D object contains a circular cross-section, which matches <ans>optionA</ans>. Other o
207 I shapes (B, C, and D) do not align with possible cross-sections of this 3D figure. 1 o
1 1 2624
2367 .- Human annotation . — — — — _ — _ e | 2623
2368 1 This question tests the concept of cross-sectional views. Let's analyze the options one by one: | 2626
2569 | . . . . . . WY\ N4 2627
1 - ¥*Option A**: It is not possible to obtain a complete ring through the section, so it is eliminated. : ’
2570 i . . . .. . ) o Wt 2628
. : - **QOption B**: It is not possible to obtain a semicircle through the section, so it is eliminated. 1 2620
2 . . . . . . .. | 2
257 1 - #*#Option C**: As shown in the diagram, a proper cross-section can be obtained. This matches the conditions, so 2630
23 L :
2573 it is correct. : 2631
2574 :_Thus, the correct answer is C. 1 2632
vz A . S e ) B 2633
2576 2634
Figure 28: Example of the Sectional view task in the Spatial dimension.
2577 2635
2578 2636
2579 (| 2637
203
2580 - Prompt————————————————————I ! 2638
- | o . . -
2581 , You are a person with high IQ and graphic reasoning | ® 2639
2582 I ability. Please find the pattern of the pattern according : p— 2640
- | . . . . —7 -
2583 , to the given picture, give the correct answer directly | ' 2641
2584 I from the four options ABCD, and make sure to fill in : 2642
| .
2585 ; the question mark. Please ...... 1 DR O G5 2643
2586 | T, Sy BV W 4 ! C006, @06  D.OGG, 26 2644
2587 r- G]’T-40———————————————————————————————————————————————I 2645
| .
2588 ; The correct answer is **A. D@, @®®**. 1 2646
2589 | ### Explanation: 1 2647
2590 I The task involves grouping the cube diagrams based on their internal line patterns and geometric arrangements. : 2648
2501 1 Observing carefully: | 2649
2502 11, In **Group Q@@ **, the internal lines represent a consistent triangular connection or a similar structure : 2650
9503 : formed inside the cube. These cubes share the same visual logic in their internal configuration. | 2651
N 12. In **Group @Q®®**, the internal lines and connections form a distinctively different pattern. These cubes 1 )
2594 | 2652
! ahgn with a different visual rule.
2595 | 2653
I

Thus the graphic reasoning rule identifies two separate groups, and the correct option is <ans>optionA</ans>.
~ Human annotation - — - - - — — L e

ij; : This is a grouping and classification problem. The six shapes in the question are all composed of a regular : i:;
2590 1 hexahedron and three diagonals within each face. Let's analyze the relationship between the three diagonals on : 2657
2600 : each face. | 2658
2601 I'- **Analysis**: For the faces in diagrams (D), @, and ®), the faces with the three diagonals represent **opposite : 2659
2602 1 faces** of the hexahedron. For the faces in diagrams @), @), and (®), the faces with the three diagonals represent | 2660
2603 : **adjacent faces** of the hexahedron, with each pair of faces being adjacent to each other. : 2661
2604 I Thus, based on this analysis, the correct grouping is **B**. ! 2662
2605 e e e e e = = ! 2663
2606 2664
2607 Figure 29: Example of the Spatial Quantities& Transformations task in the Spatial dimension. 2665
2608 2666
2609 2667
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Among the four figures in the options, only one is
made up of the four figures in the question (only by
shifting up, down, left or right). Please find it out.

Do | =2 T

= Prompt — === == === — -~ —

1
: You are a person with high IQ and graphic reasoning |
I ability. Please find the pattern of the pattern according :
: to the given picture, give the correct answer directly :
1
1
1

I from the four options ABCD, and make sure to fill in

:the question mark. Please ...... B t? D @
| o o o o e e e e 2

: The correct answer is **D**.

| #i## Reasoning:

1 1. The task is to identify which one of the options (A, B, C, D) can be formed by combining the four shapes given
"in the top row. The combination can only involve translation, rotation, or flipping of the shapes.

1 2. Careful analysis shows: **Option A**: The outline cannot be formed by the given shapes, as some parts are too
I distorted compared to the top shapes. **Option B**: Similarly, the shape cannot be formed due to mismatched

: edges. **Option C**: While closer, it still fails to match perfectly when attempting to combine the shapes through
1 allowable transformations. **Option D**: This shape can be perfectly formed by arranging, rotating, or flipping

: the four shapes given in the top row. Thus, the answer is <ans>optionD</ans>.

. = Human annotation — — _ — _ _ e e -
I This question tests the plane splicing. For curve-like figures, eliminating the lines with the same curvature and

1 equal length and then splicing them together will give a contour diagram, which is option D. Therefore, the correct
:_41115\\ er is ¥¥D**,

r= Prompt — = ——== == === =—=—=—=—===&=—

0
¥

: You are a person with high IQ and graphic reasoning

I ability. Please find the pattern of the pattern according

I from the four options ABCD, and make sure to fill in

1
1
1
1 . . . . !
, to the given picture, give the correct answer directly :
1
1
1

wR D K| ?
<3

= GPT-40 — = o o o e o o

!'The correct answer to fill in the question mark is **D**.

| ### Reasoning:

I'1. Each graphic in the sequence undergoes a specific transformation step by step. These transformations could
: include flipping, rotating, or adding/removing elements.

12. Observing the sequence in the top row:

! - The changes from one graphic to the next appear systematic, involving geometric alterations and shifts in

| orientation or design.

I - When applying the observed transformations logically to the options in the bottom row,

:_only <ans>optionD</ans> fits as a continuation of the pattern.

I The elements in the figures are disorganized, but they are all composed of two shapes. Let's analyze the
: relationship between the two shapes.
- ¥*Qbservation**: The pattern follows an odd-even sequence. The odd-numbered figures (1, 3, 5) have separate
I shapes, while the even-numbered figures (2, 4) have intersecting shapes.
- **Conclusion**: Based on the pattern, the figure at the "?" position should have two shapes that intersect, as it

' follows the pattern of the even-numbered figures. Thus, the correct answer is **C**,

Figure 31: Example of the Inter-Figure task in the Special dimension.
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r— Prompt T T T T T T TTT oo
: You are a person with high I1Q and graphic reasoning |
I ability. Please find the pattern of the pattern according :
: to the given picture, give the correct answer directly :
1
1
1

EG| |63 |2 || & | [E9| |9E
® 2 o o ® ®

A DR®, QBB B. DO, @B®
¢. D2®, A®® 0. DR®@, 2B®®

PRSI €1 i - T Yy g g g g A S g
: The correct answer is <ans>optionD</ans> DQ@, @O ®.

| ### Reasoning:

: The images are divided into two groups based on the orientation and symmetry of the characters:

1 - Group @@ @: The characters maintain their correct orientation and are readable (e.g., "E6", "E6", "E3").

1 - Group @®®: The characters are flipped or inverted in some way (e.g., "6E", "E9", "9E").

L

I from the four options ABCD, and make sure to fill in

. Human annotation - — — — - — — L L L L e e e
I The figures in the question feature open letters and numbers. The key to solving this is to analyze the direction of

: the openings in the letters and numbers.

: - **QObservation**:

I -1In figures @, @), and ®), the direction of the openings in both the letters and numbers is consistent.

: - In figures @), @, and (®), the direction of the openings in the letters and numbers are opposite.

I

LThcrcl‘or& the correct answer is *,

(= Prompt -=------------------ AQ@®, 20
1 s . .

You are a person with high 1Q and graphic reasoning |
1
I ability. Please find the pattern of the pattern according : B. 020, B@© . 5 .

to the given picture, give the correct answer directly |
1
I from the four options ABCD, and make sure to fill in : ¢ D06, 20® # E E
| the question mark. Please ...... (5
T © S 1 D.OR®, 2@® - - -
== GPT40  m - - - e e e e e e e e e — = = N
1 The correct answer is **D. 135, 246%*,
! Explanation:

1 The images follow a pattern where the black cells are rearranged in a specific manner between groups. Analyzing
I each image group reveals that this sequence matches the arrangement provided by <ans>optionD</ans>.
L

- Human annotation — — - - - - & — L L L o e e e e e
1 The figures in the question consist of black-and-white block shapes. There is no obvious pattern when considering
: the total number of black blocks, so we need to observe the arrangement more closely.

I - ¥**Observation**:

: - In figures @D, @, and (), the black blocks are arranged in a more scattered or irregular manner, where the
I'blocks connect at points.

1 - In figures @), @, and ®), the black blocks are arranged in a more neat and compact way, where the blocks

: connect along their edges.

I Thus, the correct answer is **B**,
L

Figure 33: Example of the Black-White Block dimension.
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r= Prompt — == - = - - - - -—--=—————---—

: You are a person with high IQ and graphic reasoning

I ability. Please find the pattern of the pattern according

I from the four options ABCD, and make sure to fill in

1
1

1

. . B I

, to the given picture, give the correct answer directly :
1

1

1

1 The correct answer is **¥D**. :
! Explanation: The patterns follow a rotational movement of the striped and solid black circles around the central |
1 grid. The sequence demonstrates a consistent clockwise shift of the highlighted elements, and !
:_<ans>0pti0nD</ans> aligns with this rule to fill in the question mark accurately. :

~ Human annotation — — - — - o C o C e e e e e e e e e e e e )
; Let's analyze the figures based on the given elements: black circles, bar-shaped circles, and white circles.

: Observation:

1 Each bar-shaped circle in the given figures is only adjacent to black circles, not white circles, so we can eliminate
| Aand C.

: Each black circle in the figures is adjacent to a bar-shaped circle, but in B, there is one black circle that is not

1 adjacent to a bar-shaped circle, so we can eliminate B as well.

: This leaves D as the correct option.

I Thus, the correct answer is D.
L

T Prompt — === === === === - - === - - —--—-=---=

1 You are a person with high IQ and graphic reasoning ability. Please find the
: pattern of the pattern according to the given picture, give the correct answer

1 directly from the six options ABCDEEF, and make sure to fill in the question

: mark. Please ......

- Human annotation ' —~- - - -~ —-~-——--~-----—-——---- 1

: The non-overlapping lines of the first and second pictures in each row form

1 the third picture. Therefore, the correct answer is A.

=" GPT40p ——————— - - " - mm e m m e m e m e — e m e m e — e —— - - = - == 1
: To solve this visual pattern puzzle, let's analyze the sequences in the given grid:

1 1. **Row Analysis:** - First Row: Each shape maintains a consistent structure with one additional segment

: being added from left to right. - Second Row: A similar pattern to the first row and rotated variations of the
I'shapes. - Third Row: Consistency with adding linear segments and slight rotations. 2. **Column Analysis:** -
1 Each column also follows a pattern of transformation through rotation and segment addition. 3. **Pattern

: Deduction:** - The observed pattern includes adding segments and rotating the shapes to match a sequence as
: seen in both rows and columns. Given these observations, the missing shape should logically follow the

1 rotation and addition patterns seen in its row and column. By inspecting all options (A, B, C, D, E, F), we focus
|
|
I <ans>optionE</ans> .
|

on those that best fit the transformation sequence. Therefore, the correct answer to fill in the question mark is

Figure 35: Example of the Mensa v1 task in the Mensa dimension.
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T Prompt - - ---=-=---=--- - — - —— - -
1 You are a person with high 1Q and graphic reasoning ability. Please

: find the pattern of the pattern according to the given picture, give the

1 correct answer directly from the eight options ABCDEFGH, and make

: sure to fill in the question mark. Please ......

- Human annotation -——————————————————————I
: The small square moves clockwise around the small circle in the 1

. . 1
I middle. So the correct answer is F. |

e € o U T -
1 To solve the puzzle, observe the grid and note the patterns:

: 1. Each row has a pattern where the position of the black square and the circle follow a consistent movement.
12, Each column seems to progress by shifting or rotating the black squares or circles according to a specific

1 order. Let's analyze: - First row: The black square moves diagonally from top-left to a combination of top-right

: positions. - Second row: The black square starts moving down vertically, and the circle moves to the right. -

: Third row: The black square is moving in a diagonal manner, similar to the first row but starting from a different
1 point. Based on these observations, the missing piece in the 3rd row should continue this diagonal pattern with

: the black square and black circle. Looking at the options, **F** fits this pattern, as it continues the diagonal

: find the pattern of the pattern according to the given picture, give the
1 correct answer directly from the sixoptions ABCDEF, and make sure to
: fill in the question mark. Please ......

T Prompt - - =-—-=-—- - - - - - - - - - - - - — - - — -
1 You are a person with high IQ and graphic reasoning ability. Please
1 3 ®

| I, W SR .. W .
A B ¢
- Humanannotation-—————————————————————-i 1 5 8
: In the first column, A is the first of 26 letters, C is the third, and F is the :
: sixth. Therefore, the correct answer is F. | £ = E
————————————————————————————————— 4 2 6

r= GPT40 "~ === ==~ — - s e e e e e e e e e e mmm—— e —— ==
: To solve the problem, we need to determine the pattern among the given elements: - Observe the letters: A, C, F.
: - These letters are the 1st, 3rd, and 6th letters of the English alphabet. Now, observe the numbers associated

1 with each letter: - A corresponds to 1. - C corresponds to 3. Following this pattern, it appears the number

: correlates to the position of the letter in the alphabet. Thus, F, which is the 6th letter, should correspond to 6.

:_Therefore, the correct answer is <ans>optionF</ans>.

Figure 37: Example of the Raven v1 task in the Raven dimension.
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o Prompt — == =-=-=-=-=--—-—-—-—-—- - - —-——-—--—
1 You are a person with high IQ and graphic reasoning ability. Please

: find the pattern of the pattern according to the given picture, give the

1 correct answer directly from the sixoptions ABCDEF, and make sure to

r
|
L

Zhang et al.

(e o
Ll

: fill in the question mark. Please ......
L e e e e e e e e e e e e e e e == =
A B G

. Humanannotation'-—-——-—--————————————‘I [%]
: The appearance is similar to that of the same industry, and each type of | = z 5

I
1 figure appears 3 times inside. Therefore, the correct answer is F. I
e e e e e e e e e e e e e e e e e e e e e e e ——————— J
== GPT40 —=====-- - - A - - - - - 1

: To solve this, let's identify the pattern in each column: 1. **First Column**: - Top: Circle. - Middle: Triangle

1 shape. - Bottom: Box with a plus inside. 2. **Second Column**: - Top: Triangle shape. - Middle: Plus sign. -

: Bottom: Box with a circle inside. 3. **Third Column**: - Top: Plus sign. - Middle: Circle. - Bottom: Box with a

I triangle shape inside. The pattern appears to involve rotating the shapes through each position from top to

: from these observations. Following the rotation: - For the unshaded, outlined shape (like the missing one), the

I contents should rotate from a plus sign in the top to a circle in the middle and a triangle shape in the bottom.

: - Following this logic in the third row (bottom), the shape should be a box with a triangle shape inside, and the

1
I
|
1
1
1
1

1 bottom. Each column shifts the symbol format between the positions. The missing shape must match the pattern :
|
I
1
|
1
1

:_box has a double outline. Based on this, the correct answer that fits the pattern is <ans>optionF</ans>.

Figure 38: Example of the Raven v2 task in the Raven dimension.
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