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요 약

!"#$%&#'()#*+,-#./ -#01#234#56*#7089#:; <#56-=>#?@#Human Motion Modeling . 
ABC#5689#DE8># F#GH#IG#J# -#0K#LMN9#O#Human Motion Modeling Human Motion Prediction
0PQR#STUV#WXR# F#(Y#6Z#[#W\#]^_#`1#a)b#'cd#We#fBF#4g-#0K#;h;QuaterNet .

 

서 론. Ⅰ

!"#)ij#$%&#'(k0l#mn#op#W\#WXq-#01#  
234#56*#7089#:; op#W\#WXqr#RsF#tu1#. 
vw_# RsF# 2x-# Kyz># {F# 4#Joint Translation

F#|}~#��}z�#WXqz>#��); ?@#568Rotation . 
># op# W\# WXqF# IG~># Human Motion 
Prediction/Generation, Humanoid Motion Control, 

*#0PQ);Cross-modal Motion Synthesis [1]. 
<#56-=>#?@#ABC#5689#DE8>#op#W\#WXq  
F#GH#IG#J# -#0K#LMN9#O#Human Motion Prediction
0PQR#STUV#WXR# _#Ufz9# WQuaterNet QuaterNet 
X-#I�#a)b#�_#A�z�#̀ 1#(Y#6Z#[#��#[#�~

�#W\#]^_#`1#'cd#�v}#We#fB#4g_#;h;. 

본론. Ⅱ

RsF#�5V��#���_#��b�-=#]^z>#  Human 
r#RsF#���_#��F#k��~#N9#O#Motion Prediction

k�Vl#��z�#`K#��Q�~# ��#���#WX_#�RNN
�z�# -#)��#op#W\_#��#[#]^1; RSeed Motion . 
sF#���r#7 #4gQ#¡¢_#%£>a )~#RK#��¤#k, 
�V*#�5V¥¦#R%§# #̈:>#I`/#z©/D#Ground 

ª>#;U#«)l#N�# #̈:; ¬­-#Truth . Human Motion 
F#̂ ®#¯*># �~°b# ±²F#Prediction Seed Motion 400ms 

]^¤#k�V#³´�{F# {F#S«F#̄ µ�~#g¶Q�~#joint
¯*z># 4# �~°b# ·Short-term(prediction) Seed Motion 1
ª#O#N;#̧ #k�Vl#]^z�#O#�5V��#gDl#�¹)#g

^Q�~#¯*z># �~#6ºz>#»)#Long-term(generation)
��Q);. 

->#RsF#���_#  Human Motion Prediction static data
R# 4# R# �~#��}1#W\#Skeleton time-varying data Motion
¼c#a)b*#��#[#��-#��¤; W\#¼c#a)bF#½¾. 
->## ¿)#:;TRC, HTR, BVH .
)J#0PQR# ÀÁr# �-#FK#gF¤#ÂVÃ#  BVH BioVision
Ä�#ÀÁ�~ WXF#ÅÆ6ÇF#�ÈgNª#·�#̀ É )v4#, , 
Ê'-#01#���#gN*#ÀË¤; >#Ì¦# fF#. BVH 2 Section
�~# 6^8>a -=># ¼c1#, HIERARCHY SECTION

F#ÅÆ6Ç*#gF8Í r#Actor(Subject) , MOTION SECTION
Î#³´�#¨ª#³´�#Ï�#Od9#Ð#³´�-#Ñy¤# º#joint

�~#ÒÓbF#vw_#�Ô1;position, rotation .

<#56-=># _#`1#WX~#  Human Motion Prediction
-=# Õ-# STUV~# Öf1#Facebook Research 2018

_#A�z×; r#Ê'_#�Ø#S��QuaterNet[3][4] . QuaterNet
Ð)#nÙ# �~#gFË�~Ú# ?��~#Quaternion Gimbal lock 
R1#SÛl#ÊÜz9 ÝÞË¨~# -#.i#, Forward Kinematics

l#DEz�#2x#Ê'��#ÝÞË¨ª#2x#̀ Épositional loss

Ä�#6ÇBVH 
½¾�~#P?¤#BVH 

F#�Skelton
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��#ÝÞË¨F#ßà_#áâ1# �ãHuman Motion Prediction 
F#0PQR#WX); r# 4#.  QuaterNet Short-term Long-term
�~#6�8>#W\#]^_#̀ K# ��F# l#�GRU pose network
<�~#z8 F#Yä#Nå#W\#] #̂k#ÒÓbF#B, Long-term
4#)v#æQF#çè_#!Q}#z># *#é*¤;pace network .

F#A�_#̀ K=#a)b#�_#êëz>#4gr#Ì¦#  QuaterNet
ì#í�~#îï#̈ #:>a ð#ñò>#a)b#�#7N#[#|(í�, 
~ 7N¤#a)b#�_#W\#a)bF#ó\ô �~#, , quaternion
|(¤# F#Ê'#õ 6� F#̀ Éjoint , Actor(Subject) , Root joint
R# gNl#éöz�# ÀÁ�~#|(1; ÷#ñòtrajectories npz . 
>#ø=#êë¤#a)b#� -#Q�§# F#�<#gN#(*.npz) Skeleton
[#Ð#W\a)b-#01#ù�q ;�#úûq#�°#ág WX#�, , 
�#k# ª# F#6�z�#gF1; ì#ñtrain data validation data . 
ò~># -=#æQ4#çè#§#BF# l#%g1;pace network joint .

<#56-=># _#A�z�#  QuaterNet Long-term generation
_#̈ åz8 -=#��¤#�<#a)b#�R# W\#, QuaterNet CMU 
¼c#a)b#�)#nÙ#;ü1##W\#¼c#a)bD#A�Ñ#̈ #:

Dý#̀ F# *%#4g_#�v}#z×>a )l#̀ K#;þ4#ÿr#3 , 
�®_#é*1#a)b#'cd#We_#fBz×;.

í�# �#�ý¤#t¨F#W\#k�V*# ��  1. take annotation
~#6�1#Yä ¤#³´�{!#éöz>#�®, annotation
��4#W\#]^-#��§# Ä�F# F#  2. BVH Skelton offset, 
F# 6� {F#�È6Ç gNl#�vjoint left/right , joint , fps 

�~#Ä"z9#Ky#±�-#01#gFz>#�®

WX#��-#��§# ª# l#�v�  3. train data validation data
~#6ºz�#a)b#�_#½^z>#�®

  
<#56-=#fB1#We_##K#a)b#�_#7Nz9#�v�  
~#a)b#�-#01#gNl#éö#[#gFz�#��#[#W\]^_#

1#á4#g�QR#WX#�®��_#7R#Ñ# #̈:$;.

결론. Ⅲ

<#%­-=>#���#��##op#W\#]^_#̀ K#STUVR#  
WXR# _#A�z8 F#�<a)b*#nÙ#QuaterNet , QuaterNet
I�#W\#¼c#a)bl#A�Ñ#̈ #:Dý#W\#¼c#a)bF#G

H#gNl#éöz9#)l#WX#��k#��Ñ#̈ #:Dý#z #̀a)

b�_#6�z>#4g_#�v}#z>#We_#fBz×;. 
&'#<#56>#]^¤#W\4#  4F#5á^_#�gSeed Motion
z9 ]^¤#W\#gNF#*JÉl#(Ï)V#û*+-#Q�k,, 
>#÷#-&�~#.å§#�g);. 
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