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FINE-GRAINED FLOWCHART
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ATTRIBUTION IN
FLOWCHARTS

Attribution (represented by =—-—+)
with FlowPathAgent ensures
logical consistency in flowchart-
based reasoning. FlowPathAgent
uses a neurosymbolic approach to
generate attribution paths ( @ & 9)
in the flowchart. This enhances
interpretability and reliability in
flowchart driven
automated decision-making

What is the immediate next
step after utilizing prepared
items for seeking help, and
what decision led to this step?

Hallucinated Response

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.
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FlowPathAgent\ @ =’

Correct Response

The immediate next step is
'Readiness for Potential Vehicle
Breakdown', which follows a 'Yes'
decision at the 'Need to Leave

Vehicle?' node.

Attributed path is logically
consistent. Attribution
validates and visually

grounds the answer. ( )
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TASK

We formalize fine-grained post-hoc Flowchart At-
tribution as follows: Given a dataset D consisting
of a set of flowchart images F, each flowchart im-
age ¢; € F,c; = I¥*"*3 corresponds to a logical
graph representation G; = (V;, E;), where V; rep-

resents the set of nodes and E; represents the edges
between them. Each node corresponds to a logi-
cal operation or directive statement, and the edges
represent the flow between these operations. Ad-
ditionally, the input includes a flowchart-referring
statement s;, which is a natural language descrip-
tion of a process or action to be grounded in the
flowchart image. The underlying goal is to find
a path in the image that grounds the statement s;.
This path may be disjoint, but it should correspond
to a set of regions in the flowchart image. The re-
gions are the physical abstraction that corresponds
to the logical nodes in the graph. Formally, the task
can be represented as a mapping function:

F (Ci,S?;) > RSE.,

DEFINITION

where F' maps the flowchart image c¢; and the
statement s; to a set of regions R, in the image.
Rs, = {ri1,742,--.,Tin} represents the sequence
of regions in the image that correspond to a path
of logical nodes, and the edges included between
consecutive nodes v;1, v;2, . . . , U;n, 10 the graph G;,
grounding the statement s;. The path may be dis-
joint, but it should satisfy the following criteria:
1. Optimality: The path should be the shortest
sequence of regions that ground the statement s.
2. Contextual Alignment: The path should cor-
respond to the relevant actions and decisions de-
scribed in s, matching the flow of the process.

3. Exclusivity: No additional regions outside of
R s, are necessary to fully explain the statement s.



FLOW EXPLAIN BENCH

Data Source
e FlowVQA Dataset

Singh, Shubhankar, et al. "FlowVQA:

Attribution Annotation
1. Automatic Labeling

Mapping multimodal logic in visual question 2 _ H uman Ve rification
answering with flowcharts." arXiv preprint . . .
arXiv:2406.19237 (2024). 3. Question Filtering

Visual Diversity Augmentation Dataset Composition
® Examples Style 1 Color Options:
e : 5 Code | Wiki | Instruct | Overall
——— , g # of Flowcharts 189 | 470 294 953
= _[ [ P # of Questions 246 610 382 1238
— - e Fact Retrieval 88 | 163 102 353
) | ! i Style 2 Palette Options: Applied ;Scenario 69 128 90 287
' - AL e il T Flow Referential 43 128 87 258
/ ' : - sssssssssss - - rrrrrrrrrrrr Topological 46 191 103 340
4 me z T Avg # of Nodes 11.85 | 24.49 2159 | 21.08
\ 4 e i e I T e Max # of Nodes 29 43 44 44
- Sl I » Avg Attributed Path Length | 259 | 321 288 | 2.99
- . _ Max Attributed Path Length 15 35 21 35
/ | ' ' —— Colortul Plete Avg Words (Question) 26.99 | 26.12 26.56 26.43
<7 ] | B Avg Words (Answer) 862 | 874 950 | 895
\ ‘ :“‘“ ‘ - lush Palette ~  DesertPa lette -
® - 1 4

Stylel Style 2 Style 3 Style 4
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RN
Gather all pecessary inputs

Using a frying pan?

[

NL Add vinegar to simmering
| water
\

LN

Turn down heat to simmes

Place eggs in frying pan or
‘egg poacher

Poach the eggs hard

Transfer eggs to sieve or
colander

B

Rinse eggs under cold
water

Is superfast cooling

desired?

Yes' No
[ 1
Stand eggs in cold water Stand eggs in cold water
with ice for 5 minutes for 5 minutes

Drain off the wate

Prefer to pat eggs dry?

Yes

|

Nl Pat eggs dry with paper
i towel
\

\ T
Eggs are ready for salad

*

Add eges to bowl

Mash up the eges

_—
Chop green or spring onions.

I B
Add chopped onions to
bowl

Add mayonnaise, salt, and
pepper to bowl

Mix all ingredients until
well combined

§ +
£33 salad fs ready to be

DATASET EXAMPLES

Instruct
Applied Scenario

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.

Ground Truth
Attributions
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Accept the input strin
Trim Leading and trailing
spaces frem the input
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Calculate the length of the

trimmed string
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Count the number of
spaces in the trimmed
string

l

Calculate the new length

of the string

Jain the list into a strin

o
}

Initialize an index for the
new string

l

Convert the trimmed
string to a list

|

Extend the list with
additional ‘0" characters

|

Iterate backwards through
the original string

— ———
+ \ N
| \\
| \
II
15 the current character &
space?
|
.
et
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| “\\\
Yes . No
| }
Replace the space with Copy the character to the
w0 new position
| - |
| | | |
\\ pd \\ /
Move the index three Decrement the index by
positions backwards ane

Code
Fact Retrieval

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.

Ground Truth
Attribution



FLOW PATH AGENT

Flowchart Labeled Flowchart
( ) A( ) Symbolic Graph
Segmentation Map Representation
| -
O = :
g 'Céo B = Mermaid Wchart
é Instanc E E AL"A"] - B[/"B"/]
~ _54 C — B CIEGR]
i €e. > g C ——>|Yes| D["D"]
= = %, C ——=|No| E["E"]
g - E
L LL

FlowPathAgent
—_—
Q: What happens if
after 2 Exploration Node Selection —)A,C—}
A: If not .,
Tool Selection — ek — “. get_descendants( )
c: {;i:(‘ ")} getNext( )
Attributed path: » path_between( )

*. in_degree( )
A: {*: “In-degree of node A is 0.” },

B -> -> E _ i _
C Tool Response Analyis €. . ult ives' (5D, If ‘No’, D->E"}

G BFS( )



RESULTS

Baseline Overall FEBench-Code FEBench-Wiki FEBench-Instruct
Precision Recall F1 | Precision Recall F1 | Precision Recall F1 | Precision Recall F1

Kosmos-2 (Peng et al., 2023) 37.14 1.76 3.36 41.41 6.45 11.16 20.69 0.31 0.60 38.30 1.64 3.14
LISA (Lai et al., 2024) 18.01 1434 15.97 35.36 19.18 24.87 14.09 11.74 12.81 18.45 16.18 17.24
SA2VA (Yuan et al., 2025) 66.36 988 17.20 79.35 19.34 31.10 58.47 740 13.14 65.99 8.82 15.56
VisProg (Gupta and Kembhavi, 2022) 45.95 0.46 0.91 46.88 2.30 4.49 0.00 0.00 0.00 25.00 00.09 0.18
GPT4o0 Bounding Box 58.82 1.90  3.68 80.00 1.89  3.69 53.19 129 2351 57.89 3.00 5.70
GPT40 SoM 74.10 67.69 70.75 67.32 70.28 68.77 74.55 65.03 69.47 77.84 7091 74.22
FlowPathAgent 77.19 21210 74.18 80.62 77.27 76.29 74.21 75.23 80.28 80.19 80.23

Table 2: Performance comparison of FlowPathAgent with baselines on FlowExplainBench. Best and
second-best results have been highlighted.




RESULTS

Avg. F1 Score
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# df Fluwchért Nodes

90" percentile

"5/ FlowPathAgent
outperforms baselines
in the long tail of node
distributions.

E 40 45

Performance comparison of
FlowPathAgent against
baselines demonstrates superior
effectiveness across long-tail
distribution of node count in
flowcharts.



QUALITATIVE EXAMPLES

Flowchart (with attributions)

Legend
‘ FlowPathAgent

GPT40 BB
@ crrs0 +som

Ground Truth

& A

" =m- | —

Input the number of yards
(yd)

/

= Use the online calculato

N

G ) Is altitude adjustment
needed?

— I!ijs/

Enter the altitude
adjastment

Find a conversion chart

Locate a yard-to-meter
conversion chart online

Search for the inputted
number of yards on the
chart

K

Identify the corresponding
. =]

PN

Dbtain the converted |
valudlifl meters (]

Obtain the converted

Talue in meters ('m') fram
the chart

Statement

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.



QUALITATIVE EXAMPLES

Flowchart (with attributions)

. Legend @A
FlowPathAgent T — B
GPT40 BB e S S
S GPT4o0 + FlowMask2Former Set of Marks X
::\S.:,A The Q/A pair involves the process of using an online calculator for
conversion and considering altitude adjustment.
roma T - **Node B** is where the input of yards is initiated.

S - **Node C** checks the availability of an online calculator.
VoD i - **Node F** involves using the online calculator.

[[ncomerion e - **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.

Locate a yard-to-meter
conversion chart online

\ Search for the inputted

Is altitude adjustment
number of yards on the
needed?
chart

- Atteibuted B _, C >F->6->J -> M ->N
AL
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QUALITATIVE EXAMPLES

Flowchart (with attributions)

Legend
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End
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FlowPathAgent

©

Planning: Node Selection

1. Nodes that need to be explored 2. Facts to look up 3. Reasoning
**C**: Is an online calculator available? - The relationship between usingan ~ **Node C** is crucial as it prompts Sophia to choose an
online calculator and needing online calculator, which is directly mentioned in the
altitude adjustments. question.
4 Tool Selection + Tool Call
get_ancestors(“C”,include_statements=True) get_descendants(“C",include_statements=True)
Tool Observation: Tool Observation:

Descendants of node C: N (End), M (Obtain the converted value in
Ancestors of node C: B (Input meters (‘m')), L (Obtain the converted value in meters (‘'m') from the
the number of yards ('yd')), A chart), H (Search for the inputted number of yards on the chart), F
(Start). (Use the online calculator), 6 (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)

Ll

< Attribution

ATTI;';I:;_l}.l\‘I'ed The nodes C and F are relevant as they involve the use of an online calculator, which Sophia opted for. Node 6
is crucial because it questions the need for altitude adjustment, directly relating to the question. Node J
C -> F -> G -> J supports the answer by advising to continue without altitude adjustment, aligning with the given response.

_______________________________________________________________________________________________________________________________________
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Manan Suri

manans@umd.edu
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