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Analyzing and Comparing Basketball
Shooting Performance through Visualization
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Motivation

Field Goal Made (FG)
Field Goal Attempts (FGA)

Field Goal Percentage(FG%) =

NATIONAL BASKETBALL ASSOCIATION OFFICIAL SCORER'S REEOS\)'(
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'SCORE BY PERIOD 2
Nets 30 20

HAWKS 28 37
Inacove: Nets - Brown (njurfiness ' liness (non Covid), Dra
finjuriines: ~ Nis; Roturn K Reconditioning/Back
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Points in the Paint: Nets 36 (18/37), HAWKS 36 (18/37) Biggest Lead: Nets 10, HAWKS 15
B o Poini: Nots 8 (413), HAWKS 14 (5/10) L anges: 1
Fast Break Points: Nets 15 (6/12), HAWKS 12 (4/9)
Flagrant Fouls

Nets (0): NONE
HAWKS (1): 5:31 3rd Capels+LG1
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Spatial Basketball Analytics
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CourtVision: NBA Visual and Spatial Analytics (2012)
Kirk Goldsberry
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Spatial Basketball Analytics

CourtVision: NBA Visual and Spatial Analytics (2012)
Kirk Goldsberry
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Spatial Basketball Analytics

e

CourtVision: NBA Visual and Spatial Analytics (2012)
Kirk Goldsberry
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WHO AM I?

The Most Acc

Out of 78 NBA Fa
beyond 8 feet, B‘

Kevin Durant

2022-23 Season: One of the best midrange seasons ever

33%

Stephen Curry

2,974 Career Made 3-Pointers | Most In NBA History _

52%

59%

STEPHEN CURRY
Most Career 3s in NBA History

T T S R G .
2016-17

1,690

Shot charts are becoming more engaging



COMPARISON!!
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COMPARISON metrics

Change in frequency

V3

Where did a player/team
take more or fewer shots?

G Seoia  2ivIS2023

Change in efficiency

S,

Was a player/team shooting better or
worse from different locations?



Compare these shot charts

LeBron James ShoteChart LeBron James Shot Chart
(52.159 FG% - 894 for 1714) (54.615 FG% - 645 for 1181)

Season: 2015-201@ Season: 2016-2017 @

NBAsavant.com

G Seoia  2ivIS2023



i~
<

2015-2016 2016-2017
LeBron James vs. LeBron James

* Generated by NBAsavant.com

LeBron James shot 52.4% (640/1221) overall and 35.9% (161/448) = LeBron James shot 50.0% (609/1219) overall and 32.1% (121/377) 2

b t t ? from three in 56 games in 2021-22. (Shot Chart) from three in 55 games in 2022-23. (Shot Chart)
How about these: -

Trae Young: 596 / 1389 (42 PerThirtySix Luka Doncic: 702 / 1427 (49.2%)
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How about these
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2016 - 2017

2015-2016

LeBron James vs. LeBron James

* Generated by NBAsavant.com
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LeBron James shot 52.4% (640/1221) overall and 35.9% (161/448) e LeBron James shot 50.0% (609/1219) overall and 32.1% (121/377) =
from three in 56 games in 2021-22. (Shot Chart) from three in 55 games in 2022-23. (Shot Chart)

How about these?

Ili statmuse

Trae Young: 596 / 1389 (42.9%) PerThirtySix Luka Doncic: 702 / 1427 (49.2%)
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2015 - 2016 2016-2017
LeBron James vs. LeBron James

* Generated by NBAsavant.com

LeBron James shot 52.4% (640/1221) overall and 35.9% (161/448) = LeBron James shot 50.0% (609/1219) overall and 32.1% (121/377) 2

How about these?

Q

Trae Young: 596 / 1389 (42.9%) PerThirtySix Luka Doncic: 702 / 1427 (49.2%)
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2015-2016 2016-2017
LeBron James vs. LeBron James

* Generated by NBAsavant.com
LeBron James shot 52.4% (640/1221) overall and 35.9% (161/448) 2 LeBron James shot 50.0% (609/1219) overall and 32.1% (121/377) =
from three in 56 games in 2021-22. (Shot Chart) from three in 55 games in 2022-23. (Shot Chart)

PerThirtySix

Trae Young: 596 / 1389 (42.9%)

GeOrgla  32.\/|S2023

Luka Doncic: 702 / 1427 (49.2%)

this you?
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HooplnSight Interface

Comparison View
Selection 1

Arrowhead Meedle Adjusted
| Right side shot more proportionally
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Shot Type Frequency Bar  Frequency FG/FGA FG% EFG%

Mikola Jokic
(2022)

Selection 2

Frequency

Jump Shot I 59.7%  318/696 456% 50.0efg% Right side shot less proportionally
Layup 282% 222320 67.4% 67.4 efg% W Right side shot better \4
Dunk J§ 6.70% 66/7T8 B846% 84.6elg%h . v .
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Shot Type

Layup
Jump Shot
Floater

Hook Shot

Dunk
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Frequency Bar  Frequency FG/IFGA  FG% EFG%
] 37.8%  246/362 67.9% 67.9 elg%
[ ] 300%  147/288 51.0% 60.4 efg%
| 158%  103/152 67.7% 67.7 efg%
| 14.1% 921135 68.1% 68.1efg%
1 2.08% 19/20 95% 95 efg%
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Shot Type

Jump Shot
Layup
Dunk
Hook Shot

Floater

league ava (53 el

Selection 1

Frequency Bar  Frequency FGIFGA
] 59.7%  318/696
[ | 282%  222/329
[ | 6.70% 66/78
| 2.83% 18/33
| 2.40% 12/28

FG%

456%

67.4%

84.6%

54.5%

42.8%

EFG%
50.0 efg%
67.4 efg%
84.6 efg%

54.5 efg%

42 8 efg%
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Comparisen View

Arrowhead Needle Adjusted

Right side shot more proportionally
ARt SeEhSTbeer T T T T T ATT-T T

T

Selection 2
Efficiency Frequency
Nikola Jokic (LI11) *co00®

h (2022)

Shot Type Frequency Bar  Frequency
Layup [N 37.8%
Jump Shot I 30.0%
Floater [N 15.8%
Hook Shot | 14.1%
Dunk | 2.08%

leAgue avg (53 etgl

FGA

FGIFGA

246/362

147/288

103152

92/135

19/20

FG%

67.9%

51.0%

67.7%

68.1%

95%

EFG%
67.9 efg%
60.4 efg%
67.7 efg%
68.1 efg%

95 efg%
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Design Visual Technique

Joel Embiid (2022)

Joel Embiid (2021)
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Joel Embiid (2021)
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Joel Embiid (2021) Joel Embiid (2022)
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‘%% Where did he take more or fewer shots?

\@ Was he shooting better or worse from different locations?

- Georgia  3.\/|S2023



2022 season 2023 season

50/80 = 63% shots made 53/90 = 59% shots made

OL
OL

)
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Hypothetical statistics
Assume both sides took the same number of shots overall
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2022 season Differences 2023 season

50/80 = 63% shots made +4102 Eg@ 53/90 = 59% shots made

3 ‘T‘ =

UL
Or

Q

)
)
)

G Seoia  2ivIS2023



Differences

+10 FGA —A in Frequency
-4% FG% —A in Efficiency

{@>@

Q)

)

V152023



Values to show for each location

3. Overall Frequency
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Design Comparison Visual Technique

N | Goals:

* Visualize three variables in a
geospatial context

¢ +tableauv
from @ Salesforce

2 variables

?

3+ variables?

G Seogia 32v1S2023 25



Design Comparison Visual Technique

? 2 Goal
’ oals:
%9 ?27
? -
» Strike a balance between individual
P cell interpretability and group pattern
? g ?

GrSeo9ia 22:v1S2023
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Design Comparison Visual Technique

? ? Goals:

g I) . » Support pre-attentive processing of
. the most important domain insights

GrSeo9ia 22:v1S2023
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One single view designs
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One single view designs

G &owia 5152023 Alternative encodings we explored but did not choose



Two sub-views designs

Right side shot more proportionally

Right side shot less proportionally

: Alternative encodings we explored but did not choose
wGeorgia %V/1S2023 © P
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Right side shot more proportionally
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Right side shot more proportionally Right side shot more proportionally

A\ Right side shot better A < Right side shot better
T T
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Change in
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Change in
frequency

Right side shot less proportionally

\. Left side shot better
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Arrowhead Encoding
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Needle Encoding
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Joel Embiid (2021) Joel Embiid (2022)
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Joel Embiid (2021)

Right side shot more proportionally
A\ Rignt side shot better

A Right side shot worse
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HooplnSight Interactions

Different Entity Selection
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HeoplnSikiht

Selection 1

Joel Embiid
(2022)
AN.p
ShotAction | ShotZone

Shot Type

Jump Shot
Layup
Dunk
Hook Shot

Floater

Frequency Bar
| cm—
|
|

|

|

Frequency FG/FGA

59.5%
28.6%
6.55%
2.75%

2.51%

3381/735

241/354

69/81

19/34

13/31

FG%

68.0%

85.1%

55.8%

41.9%

EFG%
49.3 efg%
68.0 efg%
85.1 efg%
55.8 efg%

41.9 efg%

Comparison View

Arrowhead

Needle

Adjusted

Selection 2

A SURVEY
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HooplnSight Interactions

Temporal Filtering
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Shot Type  Frequency Bar Frequency FG/FGA FG% EFG%
Jump shot NN 59.5%  331/735 45.0% 49.3efg%
Layup [ 28.6% 241/354 68.0% 68.0efg%
Dunk H 6.55% 69/81 85.1% 85.1 efg%
Hook shot | 2.75% 19/34 55.8% 55.8efg%
Floater | 2.51% 13/31 41.9% 419efg%
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Comparison View

Arrowhead

Needle

Adjusted

Selection 2

A SURVEY



HooplnSight Interactions

Categorical Filtering
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HeoplnSikiht
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Shot Type  Frequency Bar Frequency FG/FGA FG% EFG%
Jump shot NN 59.5%  331/735 45.0% 49.3efg%
Layup [ 28.6% 241/354 68.0% 68.0efg%
Dunk H 6.55% 69/81 85.1% 85.1 efg%
Hook shot | 2.75% 19/34 55.8% 55.8efg%
Floater | 2.51% 13/31 41.9% 419efg%

Comparison View

Arrowhead

Needle

Adjusted

Selection 2

A SURVEY
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HooplnSight Interactions

Freehand Selection

Cr

Georgia
Tech.

o, 2 (3
S

VIS2023

HeoplnSikiht
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Joel Embiid H
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Shot Type  Frequency Bar Frequency FG/FGA FG% EFG%
Jump shot NN 59.5%  331/735 45.0% 49.3efg%
Layup [ 28.6% 241/354 68.0% 68.0efg%
Dunk H 6.55% 69/81 85.1% 85.1 efg%
Hook shot | 2.75% 19/34 55.8% 55.8efg%
Floater | 2.51% 13/31 41.9% 419efg%

Comparison View

Arrowhead

Needle

Adjusted

Selection 2

A SURVEY
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Efficiency

c00000OO
Baoiow Avg ADY

Frequency

34.8%

26.4%

2.36%

1.31%

FG%

54.3%
89/265 33.5%
181/201  90.0%
8/18 44.4%

6/10 60%

EFG%
54.3 efg%
44.9 efg%

90.0 efg%
44.4 efg%

60 efg%

league avg (53 efg%]

FGA

Right side shot more proportionally
A Right side shot better

A

-
W
N

L]

Right side shot less proportionally

W Right side shot better

\%

]

Shot Type
Layup
Jump Shot

Hook Shot

Efficiency
200000000
: w AvQ Above Avg

e
&/
an

Frequency

_‘
[~

Frequency Bar  Frequency FG/FGA FG% EFG%
[ 35.0%  145/267 54.3% 54.3 efg%
= 34.8% 89/265 33.5% 44.9 efg%
=8 26.4%  181/201 90.0% 90.0 efg%
I 2.36% 8/18 44.4% 44.4 efg%
| 1.31% 6/10 60% 60 efg%

league avg (53 efg%;

FGA
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« 03
Shot Type Frequency Bar  Frequency
Jump Shot 43.0%
Layup DN 36.4%
Dunk 15.2%
Hook Shot I 3.97%
Floater | 1.32%

s D e it o
-

FG/FGA

23/65

28/55

19/23

12

FG% EFG%
35.3% 453 efg%
50.9% 50.9 efg%
82.6% 82.6 efg%

50% 50 efg%

50% 50 efg%

league avg (53 efg¥}

LI .
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Right side shot more proportionally
A\ Right side shot better A

Right side shot less proportionally
W Right side shot better A\

Frequency
c000
‘o
1o
L

Shot Type Frequency FG/FGA FG% EFG%
Layup 34.7% 117/212 55.1% 55.1 efg¥%
Jump Shot 32.7% 66/200 33% 44.7 efg¥%
Dunk 29.1% 162/178 91.0% 91.0 efg%
Hook Shot 1.96% 5112 41.6% 41.6 efg%
Floater 1.31% 5/8 625% 625 efg%

league avg (53 efg¥}is

L T - |



Reflection and Discussion

» Design Considerations for Spatial Comparison

GrSeo9ia 22:v1S2023



Reflection and Discussion

« Scalability and Transferability

GrSeo9ia 22:v1S2023



Reflection and Discussion

* Designing as Domain Experts (DaDE)

Benefits

 More manageable process

* Focusing on novel solutions

* Synergy of domain knowledge and visualization expertise

Pitfalls

* Narrow domain perspectives
» Prioritizing experts over casual users
« Task/data explosion

G Seoia  2ivIS2023



Thank you!

John T. Stasko
https://fuyugt.github.io/  john.stasko@cc.gatech.edu
fuyu@gatech.edu

HaoplnSikeilmt
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