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Attribution in
flowcharts
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The immediate next step is
'Readiness for Potential Vehicle

Breakdown', which follows a 'Yes'
decision at the 'Need to Leave

Vehicle?' node.

The immediate next step is notifying
trusted contact of travel plans, and

this step was motivated by a
positive response to the need to

leave the vehicle

Attributed path is not
logically consistent, and

offers opportunity to
eliminate this response.

FlowPathAgentFlowPathAgent

Attributed path is logically
consistent. Attribution
validates and visually
grounds the answer.

FlowPathAgentFlowPathAgent

What is the immediate next
step after utilizing prepared
items for seeking help, and

what decision led to this step?
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Attribution (represented by •−•−•)

with FlowPathAgent ensures

logical consistency in flowchart-

based reasoning. FlowPathAgent

uses a neurosymbolic approach to

generate attribution paths ( ➊ & ➋)
in the flowchart. This enhances

interpretability and reliability in

flowchart driven

automated decision-making
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Task Definition



4

Flow Explain Bench

Data Source

FlowVQA Dataset
Singh, Shubhankar, et al. "FlowVQA:

Mapping multimodal logic in visual question

answering with flowcharts." arXiv preprint

arXiv:2406.19237 (2024).

Visual Diversity Augmentation

Style 1 Style 2 Style 3 Style 4

Style 1 Color Options:

Style 2 Palette Options:

Examples

Attribution Annotation

1.Automatic Labeling

2.Human Verification

3.  Question Filtering

Dataset Composition 
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Dataset Examples

Ground Truth
Attributions

Ground Truth
Attribution

Q: Emma is making egg
salad and prefers her

ingredients to be as dry as
possible before mixing to

avoid a watery salad.
After boiling and cooling
the eggs, what should her
next step be according to
the blog post instructions?

A: Pat the eggs dry with
a paper towel.

Applied Scenario
Instruct

Q: What is the maximum
allowed length for the new
string after spaces are

replaced?

A: The new string must
not exceed 1000

characters in length.

Fact Retrieval
Code
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Flow Path Agent
Chart Component Labeling
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Symbolic Graph
Representation

Parse

Mermaid Flowchart

A

B

C

D E

Yes No

Labeled Flowchart

FlowPathAgent

Yes No

Flowchart

Q: What happens   if
... after  ...?

A: If not ..., ... .

Statement

A: {🪓:(...)},
C: {🗜️:(...)}Tool Selection

Tool Call
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Attributed path:
B -> C -> E

Tools
🔨 get_descendants( )
🔧 getNext( )
🪚 path_between( )
🪓 in_degree( )

🗜️ BFS( )

...

Exploration Node Selection A,C

Tool Response Analyis
A: {🪓: “In-degree of node A is 0.” },
C: {🗜️: “If ‘Yes’, C->D, If ‘No’, D->E”}
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Results



8

Results

Performance comparison of

FlowPathAgent against

baselines demonstrates superior

effectiveness across long-tail

distribution of node count in

flowcharts.
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Qualitative Examples
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Question: A landscape architect, Sophia, is working
on a garden design that was initially measured in
yards. However, the international team she's
collaborating with uses the metric system. Sophia
opts for an online calculator to convert the
measurements but is unsure whether altitude plays
a role in this scenario. Should Sophia make any
adjustments before finalizing the conversion?

Answer: Sophia should continue without altitude
adjustment unless the specific context of her work
requires it.

StatementFlowchart (with attributions)

Legend
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Qualitative Examples
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Ground Truth

The Q/A pair involves the process of using an online calculator for
conversion and considering altitude adjustment. 
  - **Node B** is where the input of yards is initiated.
  - **Node C** checks the availability of an online calculator.
  - **Node F** involves using the online calculator.
  - **Node G** asks if altitude adjustment is needed.
  - **Node J** indicates continuing without altitude adjustment.
  - **Node M** is where the converted value is obtained.
  - **Node N** marks the end of the process.

FlowPathAgent

GPT4o BB

GPT4o + SoM

Kosmos2

LISA

SA2VA

Flowchart (with attributions)

B -> C -> F -> G -> J -> M ->N

GPT4o + FlowMask2Former Set of Marks

Attributed
Path

Legend
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Qualitative Examples
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Flowchart (with attributions)

Legend

Planning: Node Selection

 1. Nodes that need to be explored
**C**: Is an online calculator available?

2. Facts to look up
- The relationship between using an

online calculator and needing
altitude adjustments.

3. Reasoning
**Node C** is crucial as it prompts Sophia to choose an

online calculator, which is directly mentioned in the
question.

FlowPathAgent 

Attribution

The nodes C and F are relevant as they involve the use of an online calculator, which Sophia opted for. Node G
is crucial because it questions the need for altitude adjustment, directly relating to the question. Node J
supports the answer by advising to continue without altitude adjustment, aligning with the given response.C -> F -> G -> J

Attributed
Path

Tool Selection + Tool Call

Ancestors of node C: B (Input
the number of yards ('yd')), A

(Start).

Descendants of node C: N (End), M (Obtain the converted value in
meters ('m')), L (Obtain the converted value in meters ('m') from the
chart), H (Search for the inputted number of yards on the chart), F

(Use the online calculator), G (Is altitude adjustment needed?), I
(Identify the corresponding meters in the adjacent column), J (Continue
without altitude adjustment), K (Enter the altitude adjustment), D (Find
a conversion chart), E (Locate a yard-to-meter conversion chart online)

get_ancestors(“C”,include_statements=True) get_descendants(“C",include_statements=True)
Tool Observation: Tool Observation:
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Thank you!

Manan Suri
manans@umd.edu


