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VisAnatomy: An SVG Chart Corpus with
Fine-Grained Semantic Labels

Chen Chen, Hannah K. Bako, Peihong Yu, John Hooker, Jeffrey Joyal,

Simon C. Wang, Samuel Kim, Jessica Wu, Aoxue Ding, Lara Sandeep,
Alex Chen, Chayanika Sinha, Zhicheng Liu




Chart Corpus for Various Applications

) &

retrieve charts satisfying criteria generate code for charts
il T
deconstruct charts into components classify charts by type

% &

Chart question & answering edit charts through NL




Chart Corpus: Fine-Grained Semantic Labels

evaluate technigue performance

Grouping: {...},
Relationships: {...},
Encodings: {...},

Al

deconstruct

Constraints: {...}

Mystique: Reuse SVG Chart Layout
Chen et al. 2023
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Chart Corpus: Fine-Grained Semantic Labels

improve model performance

ChartLens: Visual Attribution in Charts
Suri et al. 2025
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Existing Corpora

Many lack fine-grained labels
chart type, chart bounding box, ...

Some include fine-grained labels, but lack chart diversity

charts generated computationally using a single too/
limited variations in chart types and designs

V1S 2025%



VisAnatomy

(a) 40 chart types

A diverse corpus of real-world charts
bitmap & SVG formats

il
1111111

942 charts, 40 chart types,
50+ tools, 100+ domains

labels on 383K+ graphical elements:
mark type, role, bbox, grouping,
layout, encodings




Goals and Approach

Diverse Charts Fine-Grained Component Labels
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Goals and Approach

Diverse Charts
focus on SVG format

manual curation: tool galleries +
online communities + advanced
image search

handle missing styles

Fine-Grained Component Labels
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Bar/Rectangle

Bar Chart (27)

Bar Chart in Radial Layout (20)
Calendar (20)

Diverging Stacked Bar Chart (23)
Gantt Chart (23)

Grouped Bar Chart (27)
Heatmap (25)

Marimekko Chart (21)

Matrix Diagram (21)

Radial Bar Chart (20)

Spiral Plot (20)

Stacked Bar Chart (25)
Treemap (22)

Waffle Chart (22)

Waterfall Chart (21)

Circle/Arc/Pie
Bubble Chart (26)

Circle Packing (21)
Donut Chart (22)
Pie Chart (24)

Text/Others
Others (28)
Word Cloud (21)

0 5 10 15 20 25

Chart Type Distribution

30

Area/Polygon
Area Chart (28)

Density plot (22)

Geo Heatmap (21)
Polar Area Chart (25)
Radar Chart (24)
Stacked Area Chart (23)
Stream Graph (21)

Dot/Point

Connected Dot Plot (22)
Connected Scatterplot (21)
Dot Plot (20)
Scatterplot (26)

Line/Polyline

Bump Chart (21)

Kagi Chart (20)

Line Graph (40)

Parallel Coordinates Plot (20)
Range Chart (21)

Glyph

Box-and-whisker plot (25)
Bullet Chart (21)
Candlestick Chart (21)
Violin Plot (21)

0 S 10 15 20 25

30

35




Tools and Sources

D3.js ourworldindata.org
R wikimedia.org
Datylon datavizcatalogue.com
NIVO wikipedia.org
5 HighCharts o spotfire.com
o Mascot.js O github.io
'; Plotly 3 github.com
f= ApexCharts 7)) jaspersoft.com
T Vega Lite E itransition.com
E FlexChart < patternfly.org
O ObservablePlot O gov.uk
AnyChart -§ks Observable.com
Matplotlib %] svend3r.dev
Diagrammm -k’ urban.org
AngularChart ¥ macrobond.com
0 40 80 120
Number of Charts Number of Charts
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Within-Type Design Variations
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Goals and Approach

Diverse Charts
focus on SVG format

manual curation: tool galleries +
online communities + advanced
image search

handle missing styles

Fine-Grained Component Labels
chart components

mark elements
reference elements
hierarchical grouping
group layout
visual encodings
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Goals and Approach

Diverse Charts
focus on SVG format

manual curation: tool galleries +
online communities + advanced
image search

handle missing styles

Fine-Grained Component Labels
chart components

semi-automated labeling tool
three visualization experts
at least two annotators per chart

VIS 20255



Back VR R | Marks | Groups | Layout | Encodings | Constraints Next

1

H
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L3
Axis & Legend Detection Results @
X axis w 00 01 02 03 04 05 08 07 [O8 09 1D 4
numbers v
Y axis x A B C

categories v



Back Axis & Legend | m | Groups | Layout | Encodings | Constraints Next m

&
Assign a Mark Type Assign a Mark Role
Not Assigned v Not Assigned el
All Marks (0 Selected) Batch Selections
pathO Select all paths
path1 Select paths whose fill is none
path2 O
Select paths whose fill is
i undefined []
th4
e Select paths whose fill is
pathS Main Chart Mark #177b4 I}
path6 Main Chart Mark Select paths whose fill is
#aec7e8 [

path7 Main Chart Mark

path8 Main Chart Mark Select paths whose fill is #ff7f0e

O

i Select paths whose fill is

path10 Main Chart Mark #fob78 [

path11 Main Chart Mark Select all texts

path12 Main Chart Mark Select texts whose fill is #fff ]

path13 Main Chart Mark Select texts whose fill is #000
I I I ! I I 1 T I ! T | H

path14

Select texts whose fill is rgb(0,

0,0)

path15 Main Chart Mark

I_.__.l.l....df\ L ~a « =& ] I



Back Axis & Legend | Marks | Lc/(./I'.1 1| Layout | Encodings | Constraints Next @

Select groups by clicking and then |merge|; if you want to redo the
grouping, please click |clear|.

- path5, path6, path7, path8| |path10, path11, path12, path13
W
0.6
o =

0.4

0.2
1.1
0.8

0.1
0.2
0.7

o0 01 02 03 04 05 06 07 08 09 10 11




Back Axis & Legend | Marks | Groups | m | Encodings | Constraints Next

Grouping Structure Layout Specification
B Group 3 Select a layout type for the
selected group Group 0:
« B Group 0
0.6 > path5 v
: 0.9 e  Gid )}
’ o path7 " L3 :
. . Group 1 Packing
* | Group 2 Encoded with Data
|
0.2
1.1
0.8
o Record layout for Group 0
C ' Record layout for all
0.2 same-level groups
0.7

oo 01 02 O3 04 O5 06 07 08 09 10 1.1
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Grouping Structure

. Group 3

« B Group 0
o path5
o path6
o path7
o path8
* 8 Group 1
* [ Group 2

1.1

1.0 1.1

Next

Encoded Channels

Select the channels that are
used for encoding data for
the selected object path5:

@ width
' height
@ color
X
Oy

¢ opacity
 shape

{ size

Record encodings for
path5

Record encodings for all
same-level\groups / same-

type marks




(c) Element Type and Role

)

site Glabron - site
B Crookston sasrichudsd M Crookston Groupl e
B Do - ey O] E Visual Encodings
B Grand Rapids No. 457 - M Grand Rapids — : -
B vore B s 1 | | or main chart mark
14 1
sty Fam B Unverty o oy ] LT
z aseca 2 No. 475 Waseca ! “path15": [ "width", "fill"],
£ : | ¥ crovps [ : “path15*: [ “width®, “ill1"),
> | - I P ed —  ENE
' 1 1 ] i
I H : [}
| | i | > T & . | 2
i | el | crowes I | | e e et
: i Velvet : i i “path6s™: [ "width", "fi11"],
' ' }
: : | : Il = = {D
i H Wisconsin No. 38 ) )
s ; | —— coro |
"""""""""" : i 1 4 ' '
: ! i Group1l i
Sumofyield | o | Sum of yield | :
1 ' [ 1 H H
t : H 1 ' . . . 1
- - waw 1 1
a) All Graphical Primitives : ; ll(b) Reference Elements il 5 d) Hierarchical Grouping ;
1 1 1 '
£ T e o H ! { ,----‘ ' l i
f : : “horizontalGridlires”: [], ' “Groupl®: {
oathea™: | “ E ! :vortll..ulcrxcums': ["path2”], E "Objects®: ["pathl5","pathl6”, "pathl?","pathl8"®, “path19”, "path20”],
“left™: 247.31,"top": 186,"right™: 294.e9,"botton™: 204, || ; "’"flj.“ ; Py “Groopl-: |
- e ’- h*": 46.7 ‘n a: " th“., : i " = c s o P A =1 L ] e (
.::::;..,xfpa::gt.cm"m?_ {. .“::., “seecaib” ' E labels™: ["text®V, "textl™, "text2™, "text3", "textd",K “textsS"], E "Objects®: ["path9”®,"pathie”,"d “type®: “Stack®,
' : - ' ' ! i “type®: "x", ) } “parans”: {
- : ; "ticks™: ["path4”],%path”: [“path5”],"title": [“text6"], : “Group3® : (@), eonfontation”: “Horizontal®,
= : ! "fieldType™: "number® ! "Groupd”: (=], “horiAlignment”: " “vertAlignment™: “Middle*
paTNSE S { = l : B s il || | "GroupS*: (@D, }
“left"™: 324,"top": 87,"right™: 334, "botton™: 97, ! ! b ——— e ——————————— ! "Group6™ : (D], }
“height™: 1@, "width": 19,"id": “paths2*, = : *labels™: ["text?","text8”, "text9™, "textl1”, "text11”™, H “Group?”: (@B, 2
“taghame": “path”, “content": "" "fill": "Seeca3b”, H “textl2”,"textl13”, "text14™, “textl5”, "text1s" ], ! "Group8™: (@ED],
: e 1  Ttype": “y"."ticks": [“path?”],"path®: [“paths”], ' "Group9" : [@ED)
AS= "title": L.(Qutl7-], : " :-i
TTexto T | “fieldType™: "string” E - -
"left": 105.5,"top": 211.7,"right": 111.1,"bottom": 222.9 : E "Objects™: ["Groupl",“Group2”,"“Group3™, "Groupa”™, “GroupS"™,
“height®: 11.2,"width™: 5.6,"id": "texto", ;iegm,,_ T ! | "Groups","Group7", "Group8”, "Group9d*®, "Groupld” ],
“taghlame”: “text”,“content:: 07, Fil17: “90N07, “labels®: [“text18”,"text19","toxt26”, "text21","toxt22", text23*]]| ! TerOUPIIT |
} ‘marks": [“path72*,“path74","path?6","path?8", *pathse”,“pathg2*], | | } {
.o ~path6a™: ( “type”: "discrete”, 4 Ttype": "Grid",
d “Type”: "Rectangle”, “Role”: "Main Chart Mark™ “orientation™: "vert®, } -chrondo { i o
- - *mapping": {“Crookston": "#4c78a8", *Duluth": "#fS8518", ! orlentation”: "Vertical®,
P‘tt\sz 1.( . - o g . “Grand Rapids”: “#ed575G","Morris": “N72b7b2°, B “horiAlignment”: “Left", "vertAlignwent": **
Type": “"Rectangle”, "Role": "Legend Mark “University Farm™: ~#54a2d5","Waseca®: “#eecalb’ }
“textd": | b ) '
"Type™: “Text", “"Role": "Axis 1 Label" "title": ["text2a"],
} P e) Group Layout
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200 300

Sum of yield

a) All Graphical Primitives

site

B Crookston

B Ouluth

B Grand Rapids
B Morris

University Fam)
aseca

“pathed”: {
“left™: 247.31,"top": 186,"right™: 294.89, "bottoa™: 204,
“height™: 18,"width": 46.79,"id": "pathés",

“tagName": “path™,“content”: ““,“fill*": “meecaib”,

},

pathe2=: |
“left™: 324,"top": 87,"right™: 334, "botton": 97,
"height™: 1@, "width": 10,"id": “path82”,
“taghame": “path", “content": "" ,"fill": "feeca3b”,

).

“Textd": |

"left": 105.5,"top": 211.7,"right": 111.1,"bottom": 222.9

“height®: 11.2,"width™: 5.6,"id": "texto",
“tagName": “text™ “content”: "0 "fill™: “#000",
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variety

i site
Glabron - - site Glabron -
” . - B Crookston e M Crookston (Oroup] B rrocy mme (S . .
Manchuria - - - B Ouluth = Duiuth Group?2 i i1 al E ’ih
No. 457 - . - B Grand Rapids No. 457 - Grand Rapids —_— ' - o
Morris No. 462 B Morris Group3 |
No. 462 - - - B University Farm iy B University Farm Grouod | gty ) ,
No. 275 N B . Waseca NO. 475 - I Waseca : pathi5 width ill
i | B= =m e T GroupS “path15” "width' i1l
vatland H < - H o
Peatland - - - E > Peatiand E R e e "1 Groupé
rda 1 il ' - e
Sranscta - - - : Svansota H | Group7 |
! . DUDS e "ot Aeh £111
Velve! o H 2 pathés width i1l
vove: Vet | :
B8 i p | ] : '
Wisconsin No. 38 - - - Wisconsin No. 38 - 1 ' : ' - s : Group10§
0 100 200 300 400 500 0 100 200 300 400 500 E ; Groupl1
Sum of yield Sum of yield H :
' '
1 )
(b) Reference Elements (d) Hierarchical Grouping
{ ;
“horizontalGridlines”: [], ! |"Groupl®
Fath6a” “verticalGridlines®: [“"path2”], 3 "Objects® pat hit yathl 't pat
. a : "axes": { | 1
*lefr™ 247 .32, " T *right” 204.09 OT T 204 H vpl
‘ "'—;” s o e 1 o “1abels™: ["textdV, "textl","text2","text3", "text4”,“text5"], I "Objects": ["path9”,“pathie”, ‘type®
taghame path conten 0 ) w.: 'I.. ; sl
“ticks™: ["path4"],"path”™: ["path5”],"title": [“text6"], 1 "Group3":[(mmm], orientatic 3
"fieldType™: "number® - "Groupd”: [G=D], horiAligne rtAlignment Middlo
“paths82” i "Group5® : [GED] ,
“left™: 324,"top" “right }34, "botton ) 3 E '‘Groups® : [GED],
"height™: 1@, "width": 10,"id paths2 “labels™: ["text?","text8”,"textd™, "text1d", "text1l”, | “Group?": [E=3],
. Y.“\P’,‘nf‘" “content "fil11" ¥ 1 ] ’textu'.'tll!l!','tﬂtl",'teﬂlﬁ'.'tm‘s"], : I()"C'JDB‘ &),
R "type": °y","ticks": [path7™],"path": [“paths"], ! vGroupo®: (D)
“title™: [“texti7"], | “Group1e”: (G
v “fieldType™: "string” | [ m—— -
textd 1 | Groupll
left": 105.5,"top 'right": 111 bottos 9 : "Objects” '‘Groupl", "Group: Group3™, "Groupd”™, “Gr
"no‘.g't" 11.2, "width® 5 id* Texta %’ ( D Group? Group9* f 16
SEME - SRy CONEARY: Ty SAAN 2 N “labels®: ["text18","text19","text26, "text21","text22","text23") Teroupil
“marks": [“path72", “path74","path?6","path78", “path8e”,“path82"],
"path6a” “type": "discrete”, : "type’
“Type” Rectangle”, “Role "Main Chart Mark"® “orientation™: "vert®, { ) "
- 3 -1 “"mapping": {"Crookston": “"W4c78a8" "Duluth": "#fS8518", |8 orientatic tical” |
L‘Jt::SJ - o “Grand W“"’ -m,x-‘-m"“-: ..mnz-’ horiA T f vertAligneent
__§ Typ Rectangle RO ond hark. “University Farm": “854a240","Waseca™: “#eecalb"
‘textd’ b‘ |
"Type *Toxt "Role™: “Axi L abe | "title": [“text2sa”],
| ol e) Group Layout

(C) Element Type and Role ) }

.2.
iy
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site

B Crookston

B Ouluth

B Grand Rapids
B Morris

University Farm
aseca oath

200 300

Sum of yield S
a) All Graphical Primitives
e .

“pathed”: {
“left™: 247.31,"top": 186,"right™: 294.89, "bottoa™: 204,
“"height™: 18,"width": 46.79,"id": "pathés",

“tagName": “path™,“content”: ““,“fill*": “meecaib”,

1

“paths2-: |
“left™: 324,"top": 87,"right™: 334, "botton": 97,
"height™: 1@, "width": 10,"id": “path82”, - b
“taghame": “path", “content": "" ,"fill": "feeca3b”,

)2
“Textd" . | fieldT
"left": 105.5,"top": 211.7,"right": 111.1,"bottom": 222.9
----- "height™: 11.2,"width": 5.6,"id": "texta",
“tagName": “text™ “content”: "0 "fill™: “#000",
} !
“path6é™: (
"Type®: "Rectangle”, “Role™: "Main Chart Mark®
"path82”: | st N

"Type": “Rectangle”, "Role": "Legend Mark®™

“"textd": |
"Type™: "Text™, "Role”: "Axis 1 Label" tit -
} : @) Group Lavol

(c) Element Type and Role
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variety

Sum of yield

site

crovs
=
od T & e
crovrs
s VI T
crov o

Group11

(d) Hierarchical Grouping

]
[
B ———

[’Wlpl‘: {
"Objects®: ["pathlS®, pathl6”, "path17","path18”,"path19", "path20”],
155 “Groupl®: {
"Group2”:{ (
"Objects®: ["path9®, "pathie”,"qd “type®: “Stack",
} “parans”: {
“Group3”: [(@Em)], *oriontation": "Horizontal®,
"Groupd”: (@], “horiAlignment™: "* “vertAlignmont™: "Middle*
"GroupS" : (@ED], '
“Groups” : (@mB], }
"Group?”: (@), 2
"Group8™: (@],
"Group9" : (@ED],

3
.-
Lery

-

"Objects™: ["Groupl®,*Group2”,"“Group3”™, "Groupd™, “Groups™,
"Group6", "Group7”, "Group8”, "Group9®, "Group1e"” ],

“Groupll®:{
“type": "Grid",
“params”: {

“orientation”: "Vertical®,
“horiAlignment™: “Left" "vertAlignwent": **

e) Group Layout
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variety

site

B Crookston
B Ouluth
B Grand Rapids
B Morris
niversity Farm

I

“pathed”: {
“left™: 247,31,"top": 186,"right"™: 294.09, "bottoa":
“height™: 18,"width": 46.79,"id": "pathés",
“taghame": “path®,“content®: ““,“fill®: “meecaib”,

}s

204,

“path82”: {
“left"™: 324,"top": 87,"right™: 334, "botton": 97,
"height™: 1@, "width": 10,"id": “paths2”,
“taghame": “path”,“content": "","fill": "¥eeca3b”,

- - - = -

[ U S S S ——

Glabron site
Mhrint B Crookston
obdactealll B Ouiuth
No. 457 - B Grand Rapids
B Morris
No. 462 B University Farm
%‘ No. 475 - Waseca

. — T

] T

: ; Peatiand -

: Svansola

!

E Trebl

]

H Velvat -

E Wisconsin No. 38 -

H 1 T 11 ] T 1

3 0 100 200 300 400 500

f Sum of yield

: 1

BB(b) Reference Eiementsjil

i pow—

E “horizontalGridlines”: [], :

' “verticalGridlines®: [“path2”], 1

: “axes": { H

1 17 |

i “labels™: ["texty, "textl”, “text2"™, "text3","text4", "texts"],

E .'VP..: n,-‘

i

]

..........

"ticks": ["path4"],"path”: [“"path5"],"title":
"fieldType™: "number®

[“text6"],

1)
e

a2 ]
“labels™: ["text?","text8", "texto™, "text10”, "text1l”™,
“textl2”, "textl1l”, "textla™, “textlS”, "textls"],
"type”: “y","ticks": [“path7"],"path”: [“path8”],
"title®: [“text17?"],

“fieldType™: "string®

},
"textd": (

“left": 105.5,"top": 211.7,"right": 111.1,"botton": 222.9,

"height®: 11.2,"width": 5.6,"id": "texto",

“tagName": “text™ “content”: "9" "fill": "#0e0",
}

"path6é®: (
"Type®™: "Rectangle”, “Role™: "Main Chart Mark®
“path82®: |

"Type": “"Rectangle”, "Role": "Legend Mark®™

“textd": |

"Type™: “"Text™, "Role”: "Axis 1 Label"

c) Element Type and Role

"legend": {

“labels®: ["text18","teoxt19","toxt20™, "text21","text22","text23"%)
‘marks": [“path72",“path74","path?6","path78", *path8e",“path82"],
‘type”: "discrete®,

‘orientation™: "vert®,

‘mapping": {"Crookston": “"#4c78a8" "Duluth®: "#fS8518",

‘Grand Rapids": “"#e4575C"%, "Morris": “#72b7b2°,

‘University Farm™: “#54a240","Waseca™: “#eecalb"

)l
"title": ["text2a"],
*ticks": ]

S S S SR  ————

l

}

crovr1o S

Groupll

s nesssnssnenssnsnssasssanssanssnnsssancsnseed

f) Visual Encodings

for main chart marks

“path15": [ "width", "fill"],
“path1s™: [ “width”, “fill"],
“path67": [ "width", "fill"],
“path68”: [ "width", "fil11"],

“Groupl®: {

"Objects™: ["pathlS®,"pathl6”, "pathl?"”,"pathl8”, "pathl19”, "path20” ]
L “Groupl®
"Group2”:{

"Objects™: ["path9®,"pathie”,"d “type®: “Stack",
} “parans"
“Group3®: [@mm], *orientation": "Horizontal®,
"Groupd”: (G, “horiAlignment™: "% “vertAlignment™: “"Micdle®
"Groups" : (@ED), :
“Groups" : (D], !
“Group?": [EEB) , L
"Group8”: (GED)] ,
"Group9": (GED] ,
"Groupl0™: [GEB],

Groupil™:{

"Objects™: ["Groupl", "Group2”,"Group3”™, "Groupd™, “Groups™,

"Group6" , "Group7”, "Group8”, "Group9®, "Groupl18” ],
) JGPOUP!" {

“type": "Grid",
“params*: {

“orientation”: "Vertical®,
"horiAlignmeent™: “Left" "vertAlignwent": **

e) Group Layout

.:.
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Use Case: Semantic Role Inference with LLMs

each element in an SVG chart

<path id="mgbgqmjw2_1dqgaoayig3i”
d="M98,393.9130434782609L93,393.9130434782609"
style="fill: none; shape-rendering: crispedges; stroke:
rgb(85, 85, 85); stroke-width: 1; stroke-dasharray:
none;"></path>

<path d="M165.21,590.1,590.1" style="fill: none; stroke:
rgb(50, 136, 189); stroke-width: 3px; stroke-dasharray:
none;"></path>

Main Chart Mark
Axis Title
Axis Label

Legend Title

Legend Label
Legend Mark
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Chart Marks {
Axis Labels {

Axis Titles

b

Legend Labels
Legend Marks

Legend Titles
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LK o & & @ & aBe @ o 99 :
7 L] e & @ @ L N ®
L ] [ ]
L L ] [ ] L N ] -
[ ] * 0 [ ] L ] -
L I ] L ] a ] L ] e @
: ; : : : |
0.2 0.4 0.6 0.8 1.0
F1 Score Model
B DeepSeek-V3
B GPT-40
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Axis Titles { ° - L oo
L ] L ] [ ] [ ]
Legend Labels { ° . o B o oo .
] [ ] L I ] ® ® L ] ® L ] -
Legend Marks {° s o
] & L I ] L ] L ] [ ] a ] ] L ] e @
Legend Titles : :
T . H ; : |
0.0 0.2 0.4 0.6 0.8 1.0
F1 Score Model
B DeepSeek-V3
B GPT-40
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Additional Results

Deepseek better in charts (e.g. bar, area),
GPT better in charts (e.g. bullet, circle packing)

Tools (10 charts minimum) with F1 > 0.9:
Deepseek
GPT
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More Use Cases in the Paper
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Future Work

Enhance the quantity and variety of charts
Add natural language questions and responses

Supplement charts with data tables (only 329/942)

Explore more applications
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VisAnatomy
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