
	Table 1. Query description.

	Category
	Limitation
	No. of refined documents

	Query outcomes before search refine
(((TI=(Character animation) OR AK=(Character animation) OR TS=(Character animation))) 

	Character
Animation

	1146

	Time span（2004-2024）
	
	1043

	Source: Author.



Table 2  Top 10 Cited Paper in the list
	Rank
	Paper Title
	Journal Title
	Document category

 
	YP
	NC
	AC

	AN

	1
	Deformation transfer for triangle meshes

	ACM TRANSACTIONS ON GRAPHICS

	Article; Proceedings Paper
	2004
	610
	29.05
	2

	2
	
Style-based inverse kinematics
	ACM TRANSACTIONS ON GRAPHICS
	Article; Proceedings Paper
	2004
	387
	18.43
	3

	3
	
Automatic rigging and animation of 3D characters
	ACM TRANSACTIONS ON GRAPHICS
	Article; Proceedings Paper
	2007
	323
	17.94
	2

	4
	
Being with virtual others: Neural correlates of social interaction
	NEUROPSYCHOLOGIA 
	Article
	2006
	320
	16.84
	7

	5
	
A Deep Learning Framework for Character Motion Synthesis and Editing
	ACM TRANSACTIONS ON GRAPHICS
	
Article; Proceedings Paper
	2016
	312
	34.67
	3

	6
	
DeepLoco: Dynamic Locomotion Skills Using Hierarchical Deep Reinforcement Learning
	ACM TRANSACTIONS ON GRAPHICS
	Article
	2017
	296
	37
	4

	7
	
Phase-Functioned Neural Networks for Character Control
	ACM TRANSACTIONS ON GRAPHICS
	Article
	2017
	280
	35
	3

	8
	
Discovery of Complex Behaviors through Contact-Invariant Optimization
	ACM TRANSACTIONS ON GRAPHICS
	Article
	2012
	280
	21.54
	3

	9
	
A material point method for snow simulation
	ACM TRANSACTIONS ON GRAPHICS
	Article
	2013
	241
	20.08
	5

	10
	
A Statistical Model of Human Pose and Body Shape
	COMPUTER GRAPHICS FORUM
	Article
	2009
	223
	13.94
	5

	* YP : Year of publication; AN: the number of authors; NC：Number of citations；AC：The average number of citations per year




Table3 Top 10 most productive journals
	Rank
	Publication Titles
	Number
	NC
	AC

	1
	ACM TRANSACTIONS ON GRAPHICS
	249
	13941
	55.98

	2
	COMPUTER ANIMATION AND VIRTUAL WORLDS
	120
	853
	15.18

	3
	COMPUTER GRAPHICS FORUM
	100
	1822
	18.22

	4
	VISUAL COMPUTER
	59
	494
	8.37

	5
	IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS
	52
	919
	17.67

	6
	LECTURE NOTES IN COMPUTER SCIENCE
	37
	133
	3.59

	7
	COMPUTERS GRAPHICS UK
	34
	232
	6.82

	8
	MULTIMEDIA TOOLS AND APPLICATIONS
	22
	72
	3.27

	9
	ACM TRANSACTIONS ON APPLIED PERCEPTION
	11
	143
	13

	10
	GRAPHICAL MODELS
	10
	239
	23.9


*AC:Average number of citations per publication

Table 4 Papers cited by top 10 Countries、Regions、Institutions、Authors.
	Rank
	Author
	NC
	Institution
	NC
	Country/Region
	NC

	1
	Komura,Taku 
	1308
	Univ Washington
	1682
	USA
	11860

	2
	Van de Panne，Michiel
	1103
	Carnegie Mellon Univ
	1592
	Canada
	2787

	3
	Popovic，Jovan
	1047
	Univ British Columbia
	1482
	Germany
	2407

	4
	Popovic，Zoran
	960
	MIT
	1376
	Peoples r China
	1970

	5
	Saito，Jun
	826
	Univ Edinburgh
	1353
	Switzerland
	1698

	6
	Lee，Jehee
	788
	Univ Toronto
	916
	South Korea
	1641

	7
	Holden，Daniel
	762
	Seoul Natl Univ
	913
	Scotland
	1381

	8
	Peng，Xue Bin
	750
	Stanford Univ
	671
	England
	1234

	9
	Levine，Sergey
	694
	Univ Calif Berkeley
	665
	France
	1073

	10
	Baran，Ilya
	612
	Swiss Fed Inst Technol 
	656
	Ireland
	688



Table 5  The top 5 most productive authors
	Rank
	authors
	Institution
	NP
	Co-number
	NC
	Begin
	End
	Main cooperators

	1
	Komura，Taku 
	Univ Hong Kong
	26
	11
	1308
	2011
	2023
	Shum, Hubert
Ho, Edmond

	2
	Lee,Jehee
	Seoul National University (SNU)
	23
	13
	788
	2007
	2021
	Hodgins，Jessica
Hoyet，Ludovic


	3
	Van De Panne，Michiel 
	University of British Columbia
	21
	11
	1103
	2001
	2023
	Liu，C. Karen 
Yin，Kangkang
Pettre,Julien

	4
	Noh,Junyong
	Korea Advanced Institute of Science & Technology
	19
	11
	174
	2010
	2023
	Choi，Byungkuk
Lee, Sung-hee，
Jin, Xiaogang 


	5
	Liu，C. Karen 
	 Stanford Univ
	18
	4
	390
	2005
	2023
	Van De Panne，Michiel
Pettre,Julien
Ye，yuting
Cani，marie-paule

	*Co-number：Number of Collaborators；NC: the number of citations



Table 6
	The top 5 most productive Institution
	The top 5 most strongest Collaboration relationship

	Rank
	Institution
	NP
	NC
	Institution
	LN 
	Main-co 

	1
	Zhejiang Univ 
	43
	438
	Univ British Columbia
	17
	Swiss Fed Inst Technol，
Stanford Univ，
Univ Toronto，
Disney Res，
Texas A ＆M Univ，

	2
	Univ of California System
	42
	1921
	Carnegie Mellon Univ 
	14
	Seoul Natl Univ，
Swiss Fed Inst Technol，
Univ Tokyo，
Disney Res，
Trunity Coll Dublin，

	3
	Swiss Federal Institutes of Technology Domain
	38
	656
	Swiss Fed Inst Technol
	12
	Univ British Columbia，
Carnegie Mellon Univ，
Univ Penn，
Disney Res，
Peking Univ，
Univ Wisconsin，

	4
	Centre National De La Recherche Scientifique Cnrs
	33
	370
	Trinity Coll Dublim
	11
	Carnegie Mellon Univ，
Disney Res，
Rutgers State Univ，
Inria，
Univ Wisconsin，
Sejong Univ，

	5
	Korea Advanced Institute of Science Technology Kaist
	32
	391
	Seoul Natl Univ
	11
	Korea Adv Inst Sci ＆Technc,
Carnegie Mellon Univ，
Univ Tokyo，
Trinity Coll Dublin，
Hangyang Univ，

	*NC: the number of citations
	*LN:link number；Main-co: Main cooperators



Table 7
	Rank
	Countries/Regions
	NP      
	NC
	%/1043

	1
	USA
	278
	11860
	26.6

	2
	Peoples R China
	212
	1970
	20.3

	3
	South Korea
	120
	120
	11.5

	4
	England
	93
	1234
	8.9

	5
	Canada
	79
	2787
	7.5

	6
	France
	77
	1073
	7.3

	7
	Switzerland
	61
	1698
	5.8

	8
	Germany
	60
	2407
	5.7

	9
	Japan
	60
	645
	5.7

	10
	Taiwan
	36
	309
	3.4



Table 8
Top 10 Cited Authors with the Strongest Citation Bursts 
	Rank
	Cited Authors 
	Year 
	Strength 
	Begin 
	End 
	2004 - 2024 

	1
	HOLDEN D 
	2017 
	24.79 
	2018 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃ 

	2
	PENG XB 
	2016 
	21.92 
	2018 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃ 

	3
	STARKE S 
	2020 
	16.97 
	2020 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ 

	4
	ZHANG H 
	2020 
	16.97 
	2020 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ 

	5
	BERGAMIN K 
	2020 
	14.28 
	2020 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ 

	6
	KINGMA DP 
	2020 
	14.28 
	2020 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ 

	7
	ZORDAN VB 
	2006 
	13.44 
	2006 
	2010 
	▂▂▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

	8
	LIU LB 
	2012 
	12.96 
	2016 
	2022 
	▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃▂▂ 

	9
	WON J 
	2018 
	12.79 
	2018 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃ 

	10
	LEVINE S 
	2014 
	12.61 
	2016 
	2021 
	▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▂▂▂ 



Table 9
Top 10 References with the Strongest Citation Bursts 
	Rank
	References 
	Year 
	Strength 
	Begin 
	End 
	2004 - 2024 

	1
	Holden D, 2017, ACM T GRAPHIC, V36, P0, DOI 10.1145/3072959.3073663, DOI 
	2017 
	19.69 
	2018 
	2022 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▂▂ 

	2
	Kovar L, 2002, ACM T GRAPHIC, V21, P473, DOI 10.1145/566570.566605, DOI 
	2002 
	18.62 
	2004 
	2007 
	▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

	3
	Holden D, 2016, ACM T GRAPHIC, V35, P0, DOI 10.1145/2897824.2925975, DOI 
	2016 
	16.19 
	2017 
	2021 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▂▂▂ 

	4
	Treuille A, 2007, ACM T GRAPHIC, V26, P0, DOI 10.1145/1239451.1239458, DOI 
	2007 
	13.06 
	2008 
	2012 
	▂▂▂▂▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

	5
	Peng XB, 2017, ACM T GRAPHIC, V36, P0, DOI 10.1145/3072959.3073602, DOI 
	2017 
	13.03 
	2018 
	2022 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▂▂ 

	6
	Bergamin K, 2019, ACM T GRAPHIC, V38, P0, DOI 10.1145/3355089.3356536, DOI 
	2019 
	12.16 
	2020 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ 

	7
	Park S, 2019, ACM T GRAPHIC, V38, P0, DOI 10.1145/3355089.3356501, DOI 
	2019 
	12.09 
	2020 
	2022 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▂▂ 

	
	
	
	
	
	
	

	8
	Liu LB, 2016, ACM T GRAPHIC, V35, P0, DOI 10.1145/2893476, DOI 
	2016 
	  11.8 
	2017 
	2021 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▂▂▂ 

	9
	Zhang H, 2018, ACM T GRAPHIC, V37, P0, DOI 10.1145/3197517.3201366, DOI 
	2018 
	11.59 
	2020 
	2022 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▂▂ 

	10
	Liu CK, 2005, ACM T GRAPHIC, V24, P1071, DOI 10.1145/1073204.1073314, DOI 
	2005 
	11.27 
	2006 
	2010 
	▂▂▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 



Table 10
Top 	10 Cited Journals with the Strongest Citation Bursts 
	Rank
	Cited Journals 
	Year 
	Strength 
	Begin 
	End 
	2005 - 2024 

	1
	ARXIV 
	2019 
	26.05 
	2021 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃ 

	2
	IEEE I CONF COMP VIS 
	2009 
	23.96 
	2019 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃ 

	3
	PROC CVPR IEEE 
	2005 
	18.24 
	2019 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃ 

	4
	ADV NEUR IN 
	2005 
	17.36 
	2020 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ 

	5
	THESIS 
	2016 
	15.15 
	2016 
	2020 
	▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▂▂▂▂ 

	6
	MULTIMED TOOLS APPL 
	2015 
	14.01 
	2021 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃ 

	7
	COMP GRAPH 
	2004 
	13.29 
	2004 
	2009 
	▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

	8
	P 2002 ACM SIGGRAPH 
	2006 
	12.52 
	2006 
	2012 
	▂▂▃▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

	9
	COMPUTER GRAPHICS 
	2004 
	12.51 
	2004 
	2009 
	▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

	10
	PR MACH LEARN RES 
	2018 
	11.82 
	2020 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ 


.
Table 11
Top 10 Institutions with the Strongest Citation Bursts 
	Rank
	Institutions 
	Year 
	Strength 
	Begin 
	End 
	2004 - 2024 

	1
	Centre National de la Recherche Scientifique (CNRS) 
	2009 
	5.55 
	2019 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃ 

	2
	University of Washington 
	2007 
	5.35 
	2009 
	2012 
	▂▂▂▂▂▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

	3
	University of Washington Seattle 
	2007 
	5.35 
	2009 
	2012 
	▂▂▂▂▂▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

	4
	Inria 
	2008 
	4.6 
	2019 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃ 

	5
	University System of Georgia 
	2007 
	4.25 
	2007 
	2012 
	▂▂▂▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

	6
	Swiss Federal Institutes of Technology Domain 
	2005 
	3.95 
	2010 
	2014 
	▂▂▂▂▂▂▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂ 

	7
	University of Geneva 
	2005 
	3.64 
	2005 
	2008 
	▂▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

	8
	Massachusetts Institute of Technology (MIT) 
	2004 
	3.57 
	2004 
	2009 
	▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

	9
	Universite de Rennes 
	2014 
	3.54 
	2014 
	2024 
	▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃▃▃▃▃ 

	10
	Zhejiang University 
	2005 
	3.39 
	2005 
	2007 
	▂▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 


Table 12
Top 4 Countries with the Strongest Citation Bursts 
	Rank
	Countries 
	Year 
	Strength 
	Begin 
	End 
	2004 - 2024 

	1
	PEOPLES R CHINA 
	2005 
	25.36 
	2021 
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃ 

	2
	JAPAN 
	2004 
	4.09 
	2004 
	2005 
	▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

	3
	SWITZERLAND 
	2004 
	3.75 
	2010 
	2013 
	▂▂▂▂▂▂▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂ 

	4
	SINGAPORE 
	2006 
	3.17 
	2011 
	2017 
	▂▂▂▂▂▂▂▃▃▃▃▃▃▃▂▂▂▂▂▂▂ 



Table 13
	Top 10 Keywords with the Strongest Citation Bursts

	Rank
	keywords
	Year
	Strength
	Begin
	End
	2004 - 2024

	1
	 deep learning 
	2017
	11.97 
	2018
	2024 
	▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃

	2
	reinforcement learning  
	2015
	9.62 
	2018
	2024
	▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃ 

	3
	motion 
	2006
	6.03 
	2008
	2009 
	▂▂▂▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

	4
	neural networks 
	2006
	5.84 
	2018
	2022
	▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▂▂

	5
	human animation
	2005
	5.44 
	2013
	2012 
	▃▃▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

	6
	virtual characters
	2005
	5.13 
	2005
	2012 
	▃▃▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

	7
	motion planning 
	2006 
	5.02 
	2010
	2012 
	▂▂▂▂▂▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂

	8
	capture 
	2007
	4.92 
	2007
	2013 
	▂▂▃▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂

	9
	virtual humans  
	2005 
	4.41 
	2005
	2012 
	▃▃▃▃▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

	10
	inverse kinematics  
	2005 
	4.35 
	2017
	2019
	▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▂▂▂▂▂



Table 14
	Cluster ID
	Mean (Year)
	keywords ranked by LLR

	#0: physics-based animation

	2007
	physics-based animation; character animation; motion capture; optimal control; character simulation | computer animation; machine learning; cognitive modeling; behavioral modeling; synthetic characters 
	animation; motion; control; character; physics-based simulation; human; data; balance; biped 




	#1: character animation
	2004
	character animation; user-specified skeleton; reinforcement learning; multiagent reinforcement learning; crowd simulation | inverse kinematics; artificial intelligence; evolutionary computation; collision avoidance; full-body motion
animation; character; scanning; skeleton; user-specified motion; human; retrieval; content-based; unrest

	#2: motion capture
	2004
	motion capture; motion graphs; human motion; motion capability; capability metrics | motion control; facial animation; spatial-temporal constraints; statistical dynamic models; human body animation
motion; capture; synthesis; network; data animation; character; learning; reinforcement; simulation

	#3: facial animation 
	2006
	facial animation; active appearance model; animation retargeting; intuitive animation control; virtual characters | perception; biological motion; anticipatory performance; cues; head
animation; active; appearance; control; retargeting social; nonverbal; spectrum; disorder; dyadic

	#4:cloth simulation
	2005
	motion editing; character animation; spatial relationship; motion retargeting; collision detection | cloth simulation; adaptive remeshing; collision detection; sketching interface; multimodal behavior realization
animation; character; linear; deformation; skinning motion; retrieval; harmonic; function; spherical

	#5: computer animation
	2004
	computer animation; face perception; perceptual narrowing; gabor kernels; threat avoidance | character animation; dynamic skin deformation; time-dependent 3d trigonometric curve; visual attention; subspace dynamics
virtual; camera; games; viewpoint; planning algorithm; generation; keyframe; algebra; drilling

	#6: virtual reality 
	2007
	virtual reality; user interface; computer animation; adaptive character animation; animation blending | virtual characters; 3d graphics; data visualization; mobile device; 3d animation
distance; earth; semantics; comparison; analysis medical; muscles; diagnostic; dermatomyositis; human-in-the-loop 

	#7:deep learning
	2017
	deep learning; neural networks; human motion; character interactions; motion style generation | character animation; solid modeling; virtual environments; self-representing avatar animation; plausibility illusion
control; reinforcement; electronics; algorithm; based transfer; pornography; fusion; generalization; training

	#8:scratch
	2021
	human-computer interaction; cave-like immersive environments; role-playing game; third-person perspective; virtual reality cave | building information modeling; non-player characters; virtual drill; physical collision; fire evacuation
evacuation; modeling; drill; building; fire empathy; cave; third-person; autism; perspective

	#9:human factors
	2011
	human factors; social inferences; virtual humans; cognitive dimensions; effort shape analysis | unsupervised learning; bayesian methods; motion capture; action segmentation; social inferences 
	facial; generation; animation; system; facs-based human; social; intentions; analysis; cognitive 




	#10:carbon monoxide
	2009
	carbon monoxide; hydrogen sulfide; microcirculatory blood flow; mitochondrial respiration; nitric oxide; sepsis; suspended animation; tissue oxygenation 
	carbon monoxide; hydrogen sulfide; microcirculatory blood flow; mitochondrial respiration; nitric oxide; sepsis; suspended animation; tissue oxygenation 




	#11:animated character
	2008
	animated characters; virtual avatars; eye tracking; image system; light image enhancement | image system; light image enhancement; image design; virtual avatars; eye tracking 
	image; system; light; design; embedded gaze; tracking; avatars; pupil; perception 




	#12:2d character animation
	2007
	as-rigid-as-possible (arap); local control; shape deformation; 2d character animation 
	as-rigid-as-possible (arap); local control; shape deformation; 2d character animation 




	#13:animal models
	2005
	evolution; ontogeny; genomics; animal models; fetal programming 
	evolution; ontogeny; genomics; animal models; fetal pro 




	#30:automatic dance choreography creation
	2012
	automatic dance choreography creation; multimodal dance modeling; music-driven dance performance synthesis and animation; music-to-dance mapping; musical measure clustering 
	automatic dance choreography creation; multimodal dance modeling; music-driven dance performance synthesis and animation; music-to-dance mapping; musical measure clustering 







