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Abstract

Recently, data visualization serves as a critical decision-making tool in big data analysis and is widely utilized
across fields such as advertising, marketing, and news reporting. However, graphs can be easily manipulated based on
the creator's intent, posing risks of distortion that may mislead consumers or users. This study proposes a system
designed to detect and correct distorted charts to address this issue. The proposed system employs a keypoint object
detection model based on the Hourglass network to extract the positions of visual elements in bar, line, and pie
charts, applying algorithms to detect and correct visual distortions. Experimental results demonstrate a graph detection
accuracy of 98%. The implementation is expected to significantly enhance the reliability of data visualization by
accurately detecting and correcting distortions in various web-based visual materials.
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Table 1. Hyperparameters and performance metrics of the
key point detection model

Dataset EC400K

lteration 50,000
Leamning rate 0.00025 = 0.000025

Train loss 0.378
Validation loss 0.441
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Table 2. Bar and line graph distortion detection algorithm

# find distortion based on len

def is_distorted(data):
# Set the longest bar as the reference
get base, base_len, base_ocr, base_ratio

# Output results and determine distortion
threshold = 0.05 # 5% error margin

for each result in matching_result:
get point_name, ocr, point_coord, point_len

# Calculate ratio
if point_len is not 0:
ratio = ocr/ point_len
else:
ratio = 0

# Calculate error margin
if base_ratio is not 0:

error = abs(ratio-base_ratio)/base_ratio
else:

error = 0

# Determine distortion
if error > threshold:

return True
return False

1995 20004 20058 2010 205%

label = [1995, 200014, 20054, 2010, 205\]

suffixes_dict = [1995, 2000, 2005, 2010, 205]

common_suffixes = ['td']

reconstruction_label = [19954, 20004, 20054, 20104, 20154]
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Fig. 7. Example of OCR Post-processing
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Table 3. Bar and line graph data correction algorithm

function find_common_suffixes(labels):
suffixes = empty list

# Extract suffixes
for each item in labels:
add item to suffixes if item is not a digit

# Count suffix frequencies
element_counts= count frequency of each in suffixes
common_suffixes= empty list
for each element and its count in element_counts:
add element to common_suffixes if count is 2 or
more

# Initialize suffix dictionary

suffixes_dict= empty dictionary

for each common_suffix in common_suffixes:
suffixes_dicticommon_suffix] = empty list

# Fill suffix dictionary
for each common_suffix in common_suffixes:
for each item in labels:
if common_suffix is in item:
add item to suffixes_dictlocommon_suffix]
else:
add None to suffixes_dicticommon_suffix]

return common_suffixes, suffixes_dict

function update_suffixes_dict(suffixes_dict):
for each suffix in suffixes_dict:
for each item value and index in
suffixes_dict[suffix]:
if value is None:
if suffix is year:
suffixes_dict{suffix][index]
= suffixes_dictlsuffix]lindex - 1]
if suffix is month:
previous_value=
suffixes_dictlsuffixlindex - 1]

return suffixes_dict
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Table 4. Pie chart distortion detection algorithm

Function is_distorted(angles):
Result as a list [0, O]
Initialize sum as 0

For each item in angles
Add real to sum

If abs(percentage - real) > 2.0:
Set resultl0] to 1

If sum is less than 98:
Return True

If resultl0] is 1:
Return True

Else:
Return False
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Closest key point to reference
: starting point

a2 0.

Fill each sector according to
the angles aligned clockwise
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Fig. 10. Process of creating a corrected pie chart
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Initial value Final value
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0.00001
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