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Background

Ø Flowcharts are widely used to represent processes, workflows, and decision logic in many real-
world scenarios, such as:

• Software engineering documentation

• Business process modeling (BPMN)

• Scientific communication

• Education and tutorials

Ø By combining text, graphical symbols, and directed connections, flowcharts allow humans to 
quickly understand complex procedures.



Background

Challenges for MLLM Flowchart Understanding

Structural Complexity

Visual Diversity

Data Scarcity



Background

Ø To advance flowchart understanding, we need datasets that:

• Provide large-scale training data

• Cover diverse visual rendering styles

• Allow fine-grained control over structural complexity

• Support structual evaluation of MLLM reasoning



Methodology

Ø FlowGen adopts a three-stage synthesis pipeline for controllable flowchart generation:

• Graph Generation: 

ü Construct flowchart structures as directed graphs based on the configured parameters.

ü covering 120 application domains, each with 40 node names and 40 edge labels

• Rendering: 

ü Support Mermaid, Graphviz, PlantUML, and Diagrams, with extensibility to scanned-style flowcharts.

• Configuration: 

ü Define generation parameters that control the structural complexity of flowcharts.

ü node scale, split/merge arrows, branching factor, edge density, ratio of unlabeled edges, nested subgraphs



Methodology



Experiments
1. Flowchart parsing evaluation on six open-source flowchart datasets.

• Performance improvement after SFT on the FlowGen-generated training set.

• Some open-source models surpass proprietary models after training.



Experiments

2. Flowchart QA evaluation on four open-source QA datasets.

• Parsing results provided by FlowGen further improve QA accuracy.

• MiniCPM-V2.6-8B surpasses GPT-4o on FlowLearn.



Experiments
3. FlowGen Test Set Experiments

• Structural Complexity: difficulty is controlled by adjusting node scale, split/merge 
arrows, and the number of nested subgraphs.

• Scanned-style Rendering: introduces image-level scanning artifacts such as blur, 
perspective distortion, and lossy compression.



Conclusions

In this paper, Our contribution can be summarized as follows:

l We provide scalable training data and a challenging test set for flowchart parsing, 
showing that current MLLMs struggle with high structural complexity and diverse 
rendering styles.

l We propose FlowGen, a controllable flowchart synthesizer with explicit structural 
configurations and diverse rendering styles.

l Our experiments demonstrate that fine-tuning on FlowGen improves the robustness 
and generalization of MLLMs.

l In the future, we plan to incorporate more real-world flowchart features and extend 
FlowGen to more complex reasoning tasks, such as IT root cause analysis.
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