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https://ai4robot.github.io/air-act2act-en/
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0.5
—— Full network (proposed) ---- Original GAN loss
Without GAN loss 3D position for user pose
0.4 - — - 3D vector for robot pose

0.3

Error (m)

0.2

0 50 100 150 200 250 300
Epochs

« A PQjetol HFE X2 o] Hetr Wy 2.4cm, ¥9<€ 3.4cm, LE£ 3.3cm

0.25
—— Full network (proposed) ---- Original GAN loss
Without GAN loss 3D position for user pose
0.2 =+ 3D vector for robot pose
E \
5 0.15 4
=
w
0.1
0.05 T T T T T
0 50 100 150 200 250 300

Epochs

O 282 27 A9 AIA Q14 e A
— A W g9 Al 1A Y AA " A aiEAe] dojF g9l njdo]d 54 24
o Jdojmldold 54 7wk wF e A md A7
« LSTM 79+ & a9 Al 014 Fx 7% st
o 70 do]E A (HCRC Map Task Corpus) th2
e i -

B9 AF A s A B 25 SE9E 48
4 54 (mel—frequency, chroma, onset, tone)¥ H|1o]# 5Ad(hand gesture,
lip state)& o] &3 wiF F9 AF <14 = s

- 34 -



ul

.

<HE R

=

d 7l

Release, Wait, Hold) <14 A& %: 92.3%

multi—scale RNN X =I>
Az Wi 9 dolgAl g uF{ e AlH <l

. =
2 1l

B A 43 (Take,

Q2w
2E A9 SOTA Ours
4%
- 92.3%"
(Take/Release/Wait/Hold) 0
0=
e 85.5%" | 87.5%2
(Shift/Hold)
1)7% DB 4 214 %: E-MIC Dataset(alF 3¢ dlo]El4l)
2)3 70 DB ™4 21241 &: HCRC Map Task Corpus Dataset

Z]

® =1

S8 wF B A A A8 A

NAO % Pepper &<

s

2

<23 ZUF A8 aF 9 A <A
o A e AR Q1Y Ve aRIdS Al 93.35%
a2 g a9 AR 1A ElelH Al 5 B T
o a@A W FR-2X Ao vy £ A3 Z2EE A7
o A Y a2 aRde] AE 48 # o dold R agA 20 A 19
FAA T B9 volE - G~102/AAE, 20414
o 29 AEF ARES T A P =g # w39 14 Holy A
o A bk mEA 1027(0974d: 607, WA 421, 654 o] =%1)
o A3 A 3R EF, S1A1A (208 WeSI/AIAD)
o HolE Y i FEAEQIEA]




EEED)

/2)1‘

34, 654 ©]

33A17F B2k AAH(50414, 208 We/AA, oF 150G6),
F Y A)d #E 19%9 annotation FH. ETH

661, A4

EICKE

=2 100

(2F 30G)

3

O x
=

%3}

=
1% 2

A

A

- n9R wF B9 A 7]

B9 A Q4 A

=
T

3} = (SCATTER LAB)

ek AlvEl e 74 7]

Kol
|

-
i

SCATTER

i

k

au@

Dialogue Service

g

]
b

=
a

) o
i
AL Al

g

lllihello
Ghioghe Cloud Speach Flacogniion

4B 2B $9l A oA 8 2 A

7FA}F 40 (2 20

&

=K

ot

J_AO
)

e

,mwo
™

- 36 -



S (mfcc, chroma, onset), Ath¥H w3}(other_speech), 3F(lip state, head_pose,
hand_gesture) X3 HEEY 54 7]W multi—scale RNN 22 43}

AT o wF{ A9 AE A AszE AP AR H3UE AR 35 Godspeed
= 2470 T dd@AA T B FEow 117H FEg 4474 H®), Hu 25
deo] FFAE AF F uf{ A9 AF A 'A 2R AdeAs A A5 AE
A Aoll= 4.35%, Ad Fol= 5.37H02 23%9 AEAg MAEE
25 FoAg o z2h-gol thgk 7| thx]7F & Ao R dvhE)

2
R}
A

2 s JE28
AEA-25 ARG A A 7]E WsH(sd FHE): Ae A= 3.65+0.60F,
Ale Zo= 4131063702 AY & 7|E HAgvt FAFORE {5 AT
(t=9.31, p<.001)
43 A a9 3 AFR

e e v B

1=} 3.64+0.67 4.33+0.68 0.69+0.48 5.93 <.001

22} 3.53+0.62 4.35+0.49 0.82+0.53 6.42 <.001

3z} 3.69+0.46 4.00+0.61 0.31+0.68 1.89 077

4=} 3.73+0.56 4.13+0.60 0.40+047 3.48 .003

5z} 3.67+0.58 4.07+0.66 0.40+0.59 2.79 013

62} 3.75+0.56 4.06+0.66 0.31+0.58 2.21 .042

7} 3.50+0.50 4.00+0.71 0.50+0.71 2.92 .010

8z} 3.69+0.85 4.06+0.66 0.38+0.60 2.58 .020

Total 3.65+0.60 4.13+0.63 -0.48+0.60 9.31 <.001

<uPA-2R FEAE AP AT R A5 W

DPA-2R FEAG AY AF 2Eds Ak 4PTY AP AN AF 2Edx

(0~100) =4, A3 A= 50.57+11.744, A3 Zo= 48, o1i10.68@,g§ 23
| Aoz §95tA FATHt=-2.70, p=.008).
Ay A A8 ¥ A%z}
M

T +SD M=SD M=SD i .
12k 54.42+7.88 51.67+6.64 -2.75+4.49 -2.53 .022
22t 47.71£17.54 49.59+14.58 1.88+10.27 0.76 461
32} 53.56+8.78 45.19+9.78 -8.38+12.10 -2.85 .012
4=} 50.71+14.64 52.93+9.34 2.21+13.22 0.69 .500
52} 50.08+7.77 44.92+10.05 -5.17+9.27 -2.30 .035
62k 48.93+15.94 46.53+11.23 -2.40+12.97 -0.76 457
72k 49.00+7.88 44.06+11.28 -4.94+9 .88 -2.06 .056
82} 50.18+9.34 49.06+9.34 -1.13+11.33 -0.41 .688

Total | 50.57+11.74 48.01+10.68 -2.55+11.01 -2.70 .008

<uHA-2R 45 AP AT 2Ed2 Y5 ws>
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input: | [(7, 7 10]
output: | [i7, 7, 11]

imput_5: [nputLayer

:

i s [ (77
letm_4; LSTM |TPut |2 1)
output: | (?, 20)
input: | (2, 20]
bateh normalization 4: BatchMNormalization fputs | {7,200
output; | (7, 20)
& o input: | 2, 20)
e g output: | (7, 20)
donse 4: Dense input: | (3, 20)
output: | {7, 1)

<many-to-one LSTM 23>

— 64709 BZZ=(sequence length)ol thal] B4 &F @ v A4 550 F binary

classification 3} many—to—one 7+%9 LSTME +A4

— @ feature?! body movement (1 M) Hlo|E S YH oz 3lo] HA

MY BF B8

- A% 96.1%

AA delg AGH) | AEem A4 deoly AR | ARE(%)

[olne e
35 64 62 96.9
E5E 13 12 92.3
SHA 77 74 96.1

o AF AL A (I B ZEME)A HERYE AlA HolH H5
o Ak 1 819 (aL 14
o Holy : g3}t dlolH, wearable AlA t©lo]H

EREE A% g Y
485 d =(MU,EMG) 3,376 A 5.18 GB CSV
A A S(PPG,GSR,SKT) 6,803 7 14.31 GB CSsV
o 5tat 162 & 6.91 TB JPG

<gyroscope, accelerometer, EMG>

o

o A DHATE AFSE B GFelA Hely A A5
o 17/]19X® @A} Yolg A HE

o P 1 119

- 50 -




EREE A% e, D& A
485 4 =(MU, EI\/IG) 26,106 A 92.51 GB CSsV
485 HS(E3=Hy) 749 & 18.31 TB JPG
48% d =(RGB) 749 & 4211 TB JPG
A F| Al S(PPG,GSR,SKT) 52,244 60.83 GB CSV
oT(=0, 28 25 %) 743276 A 23.51 MB CSsV
23 mf & (RGB) 44 A 594 MB JPG

<gyroscope,

accelerometer, EMG>

ClolHE R/ o= 2 el e A
23 o & (RGB-D) 3,296 4 10.63 TB MKV,BMP
EHIEH(Z MUK 610 1.1 GB TAK
2w (MU) 50 A 24.2 MB CSV
& SE([RGB-D) 535 7 7971 GB MKV
E4 50 A 51.95 MB CSvV
Al FH 139 7 410.67 MB Xlsx
AEE 30 A 776.96 MB DAT,CSV
eletc 50 A 17.70 MB JPG
< &(radar) 82 3.33 GB DAT,CSV

<E 3 deoly +4
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O A% o 34% #A 7% g
o JoT AAM 7]¥t ez H& el H2
— IoT AA HE 874 34

e mEA AW gART} ASes A8 o] ToT A4 AHE K T @ 9 3

A4 Holy 43

o [oT 414 %) AX& ofejsh gow, wol AM, mA AN, T4 WA 5L
AAste] HolEE 44

>3 A s b -3 EEELN
U BE Tof AHA) &H [ 'Open’, Close’
° =) = |'on, Off
oo |22 AH© B EEEEE
== 3:]-_'%1 .D..:.. _. 1
A AERT e Adm [0 |25, o5, 55 =

<P ) AA] Al

— IoT 414 DB 3} 31 4 A3 A4 & 72
o AAH HAMEo] 44 Ed FAAGA HE dHolHE =L MQTT
mRED sten 94 AFY ujelzd A%
o X tulo]2E= MQTT BE7E F2AA FHE HolHE Hed Aol 4X
=7 9 DBl H%
L |3)¢‘f)r t.h _IJL.“ ..'H e
2o #4 _ Wifi Network —
Tigbee — Ethernet Ethernet >
HojE50 g -
e w — »
B e <2 ﬁ
b B MQTT Z2EE Internst
= AP nvidiz 23 3 MH| 2485
- Wifl Network ‘
TN HA o / _ NG I docker
MQIT ZEEE i _? -~
220 36+ —
==

<dolg 44 TAHE>

ANA7} FEdt= 7)17HS Eo] AAo| A= ‘Open’# ‘Close’ Abo]le] Al7F, A

o 4 A
A A= On'# ‘Off Aol o] AJZFo 2 Fhet

A 717He AU AIZPE R $2X3}8Fe] Upper FencelQ3(75™ percentile) +
1.5*Inter—Quartile Range]$} Lower Fence[Q1(25" percentile- 1.5%Inter—Quartile
Range) & 7

o °F 96.80%2 o] Upper Fence®t Lower Fence Aloleo] o] &, o]& HAA Q]
S79le Wz O, 9% welE wAdor B

[ ]
EN
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— AN S AA IMU, EMG "Hlolg 7|8t YA dE s e
o AIAIE dlolH #/E 918 LSTM g H
e tolE LS 93 AA A5 7k HolE A=

o) M
* St

1‘
o))
N

<HAF T 2| DB BA W Aubel e Al AUl 7|8k 94 Hlojg F 5>
AA dolg AN | Agez Qs dolg AU | AE=(%)
H (L33 ) 100 96 96
A 300 293 97.6
A 400 389 97.3

HCR
Server

letson Xawier
Hofjeis dA 7|et
A9l 014

3‘._*3-"‘;'
B HCA Apps: 2ME23 v
dojdHR W
HOR Appid HUOIMEE S8 E 0| WASASUG
A HCR Apps 2614 ~
ROl #H e
HCR App DIA| O] 8 -S4 0] X EH UL %

Elﬂil% Zeukd 7Nk B8 G 14 7)e
. ﬂi’éx} B3 4 A= AAE dolEol w3t Ry vAgd B 5 s

* LSTM E9& o]&3ste] F4 2AdE #Hx9} feature(F& Ak, B 2%, ¢ F
kel A el tE 9 ZAdd dolHE 49 delH= A4

HlolE]E sub window® A5l LSTM Y& Afo| =&

e window 7|Hto = &
2] s B A
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d B il 4 F7+ 2 LSTM d#elo] F7¢
o F7F B3 541 UE angle, 75 Abe] 72, 32 Ak &
A= 5

A4 A NS #1%F LSTM #lolo] F7F

[ )
0,
>,

- 9t 34 2 A Ve e
* NVIDIA et = Ze5o] Bal 744 daels 29
o B3 A ol E MQTTE ol&sted, Muel A&

« A% NS PS5 A4
HOMI 1930x1 280 @60Hz I_E

Al g2 g4

ETRI A{t{

= o|o|x| 7ot Detection Resul

NVIDIA GPU Board =
o FHOQEG O|D|X] 4% 9 mEMy
*  ETRI/KETI Mt (RO|E| B=

e R KETI External GPU At

<&y oiE TR A|AE>

o H7b HolHA(HYH R FAEY dolg A) 7wk A4 E: 89.1%

AA delg AN) Aoz Qg dolg AN)
AR 8 17 13
H g7 B 29 28
7 46 41
Sk 89.1% (41/46)

— ®Bgutapry 7HA] 7]

o R} v Bl dig B setvy HES 3

o HIAY HeS FEdt7] ote] ofe] 1H o] L EF
FAA e 1l dHeolHE AAdE

e normal(avg) = A4 AHlolA tho] B J4E2] Hy koW, abnormale B A4
3o tisk WauleiuE Y

o 7% w2 W2 (angle_dist_right) ¢} 75 52 v &ollA g4 1) ebu] e}
2ol 7d
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InitContact
Right

w|AgEy - oex

gaitdista | gaitdista | gaitcoun | gaitcou | angle_dist_ | angle_dist_ | angle_dist_
gaitcycle | gaitcycle | nce_left | nce_right t_left nt_right left right ratio
_left right | (Z8742l | (2872l | @Eo Bz | (7 28 | (F& 38 | (7 &3
(pixles)) (pixles) 28 | 289 | Y H2) Q =L el H|8)
normal(avg) 0.775 0.7921 126 86 3571 3.571 50.398 54 0.141
abnormal 0.793 0.7531 101 100 3 3 54.981 19 0.647
<A/ BI%

o @A AN AST 1A oy

B guein|E W aiE

_/’:
<l

14F W watolE W] @>
o= a7 BHYP(AL) T vgd B ot

of

3

o AWt ¥ WY R e EH = normal(avg) 2t #ow, ofg & A}e
B tist v} B = abnormal 9] dHlolH <}

o AAH O 7 gaitcycle©]

Auk p#ERH T =Y 53] QEZ ]9 gaitcycled]

Apol7b &, aElal L 8E & dd Wee ot 18R 12 FEoR gH o=

[e) = 2= [e)
AE g & e

<ALFAL B Hay>

gaitdista | gaitdista | gaitcoun | gaitcou | angle_dist_ | angle_dist_ | angle_dist_
gaitcycle | gaitcycle | nce_left | nce_right t_left nt_right left right ratio

_left right | (B2712| | (2&72l | (Bo B | (FE 28 | (F& 28 | (*RE 24

(pixles)) (pixles) | Z==) | 229 | 2 ) A He) & H[2)
normal(avg) 1.304 1.272 70.32 72.766 3.8 34 57.92 61.68 0.070
abnormal 2.085 2.224 25.11 44.76 9 8 51.64 29.79 0.423

<7/ v178%d B metolE vla>

o BF AW A A& A
- AN BF A Q4
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64 samples

. pe1 | Class: 0 |
ini . DB2 = | Class: 0|
Training - Classification
phase . D83 —_— l——s | Class: 1

model

DBn Class: 0

Real-time

Moot A
test phase dats ﬁ !

AARE 3F AR} QAL AJAR] 2>

o YAYANA HES 1A A 55 tlolHE g5 tloly Alow A, &%
AW Rds Fa W daeE g

o A HIZE Al AXES HAstelr] 98 exeRle® 3 & daugF ThsAE
A%

o AAZF HZE dloJEl= dlolE HE W 17fps=E stackste] 7 FHZ dHlolHE
ALg- A7IRkE 2Eo A 7hA e il dugF g ow AR

o AH TheAo At R ASEE HolHE Qrtete AN & vAY w5 Y
55 A=

o3 A Ve dE

o AAZIo R A5 dHolHe} &F ¥H ZIE multi—threading® 2 DBoll A7,
MQTT #IAAl A% 5 o A& 71 ML

B % DB % &% DB 75
F dlele e A5 dlelH AS sl DBell A7
= 7]

= A=~
. _— =z O - -
- SF& deoly ¥ gdaugFe vizuith deEn A} DB A%

# O HojH S HOlEHE 2= o= MNULL 51 & 02E FME  FlE4t
1 datetimes DATETIME O 1 0 MULL
2  amplitude FLOAT iz C wl 0O
# OE GiojE 2% Zol /= == g2 NULLSIE 0o= ME  Z|=i
1 datetimes DATETIME O [ C NULL
2 result CHAR 50 C - O UL

<2 Hlol8 #= DB(®])2t #E Zat DB(ot=f) 74>

datetimes smplitude | datetimes result
2027-10-26 08:53:20 -0.000923607 2021-10-26 08:53:20 abnormal
I PONBERR0 SoeuassRas 2021-10-26 D8:53:21 abnormal
R0 “QO00978805 | 5051 10-76 085322 abnormal
: Eg?f £0 0-26 08:53:23 abnormal
: ::';; s; 121-10-26 02:53:24 abnermal
2021-10-26 08:53:25 abnormal
2021-10-26 085326 abnormal
2021-10-26 08:53:27 abnormal
5 G863 2021-10-26 08:53:27 abnormal
_0.000948388 | 2021-10-26 08:53:28 abrormal

<A DBol A7&fe AR AlE HolE|(&het HE
Z2HE)>

e DBoll A& HeolHE nRo= 3 ) A& R A43
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1 dely A (7]1%
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e 3D CNN =9 EA W (features) YWY 3zt z+

o YA




AT O 2 SIA]3F i
AA dlolE AN ‘;]‘jom Aﬂ(;ﬁ) A3 (%)

E 15 12 80.0
A -F5 15 13 36.7
A -E5 15 15 100
A =3 2] 15 13 36.7
BA -5 15 14 93.3

SHA 60 55 96.7

data/top3_training
tag: data/top3_training

| "XWTH'WW
1
|

data/top1_validation
tag: data/top1_validation

MHW
:

<PAFA ClolHAE o] stgol T ASAE e Fd>

— ABZA 71HEA e AAE A 2R00H) e A
o 7|/ 8Al 914 EES ROS Ze 9 AdolM ==3) ¢4
e Astra mini 7}#|2} =E9°] RGB 97 EF S =2HE A7t o|n
o =45 olu|XE 64ZH Y GYE GAF Yy AAAZT oA g W

AZE AE
1

!

N
=
>

N
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7120| glo Mg

S SO |

o
cfl ol & ﬂ
5 0] £

<5

- G2} 7IHEA B AA Vs A AE
o “EH 7 7|A/EA A AolA S SQL w2 & MariaDB 7|9 ) Ho] o] 2o
A&
o 7|H /A 1A Azl dolE e A% TREFS A7t L(datetime) 9} 9124 A I
Azk MDA S (result_id) 283l 72+ 5 Ao gk(val 1 ~ 5) o2 3
— AFA 71EA Bs A Vs 2R d4E dE
o A4k WA H Y A WMEHAY FAR 2ER Hed A4k WA 94
o Y- Socket FA O R oY HWIAA] FAA(String) AFste] 25 54 =49
l_—,g, her
=14l hcr_apps.db
Type 1o filter these Enter X
‘g New
+-1 upper_body _result
datetimes « 1 result result_id vali wal2 val3 vala vals
2021-12-15 03:31:48 59| ] 3 -1.65083 -0.5583 -3.04442 -2.15183 7.33166
2021-12-15 03:31:36 =0| =3 3 -3.88907 -1.44432 -3.36953 -1.08799 9.64536
2021-12-15 03:31:24 50 2 4  -D:2537634 -2.75682 -0.384685 6.10265 -1.40911
2021-12-15 033192 S0 = 4 -2.93805 -4 01552 07894245 11.0062 -1.70253
2021-12-15 03:31:09 NOME 0 243345 1.2864 -1.74884 -254135 -0.0413413
2021-12-15:03:31:05 - NGNE [} 2447286 137241 -1.67437 -3.43007 00705794
2021-12-15 03:31:01 NONE 4] 0.16395 -0.736354 0.106368 167219 -0.347101
2021-12-15 03:30:49 HiZF S EOLLZ S 3 -3.02421 -1.76338 5:08591 1.71928 -1.25387
<2|9)3l AAIZE 4 glo]EjHo] A A=A >
A% 9 A7k 9 9 A b
— A%l 35 A doly A% Alztst 7l
* Maria DB 7|9t A7 o] 35 1A doly ds7lsd
e DB 7|8k A7HE H3t 59 8¢ HolE F=
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4) 1A 5 o5 WU o=

A -3 7

ARATEE

A7 <9 e R A3

AP
9% o3

g oz

N fo
it rZ b

[F8 A7 W8]
o0l4=9] 1¥x A& o =(Intention) A<
- 55%9] 39, 102 A, 49 [oT AlA, A EA4 L 9= &3
AEE 7T 2 AdoA AT 5+ Je 14F9 A9 o= A9
- 49 =& FAste 4 dF, AA, A 2 SF AA ZY
o Percept Sequence 71§k ¢ o dtg 7& A
- Ao FAAR] FF, AA, EA @ 53 HERE &8 Event Calculus
Z1HE o5 1A WHE AA
- Event Calculus 718k A AIE HlolEHE P9 =& FE3= 7|I'H 24
- & 73S HEsle =9 gEE FEsE AR R BAE
Mlel AgstA =4
- AAE Holgel] A3 LSTMS o] &3 FE27] += A4
oNHA P9 = A4S 9 P9 gE L=2A FFH
- AR 7EE 182 Y IS Sl
2 9% 5% HARE HA
- el AA oy 7|Hk o= AES 2 2E=2X] A
- AA B9 g=E HYstr] A% A AR Ao
- Bxo g WAlslE YEE 93 BIoE 2R Ao & AA
(A7 23 2 A3
oEvent Calculus 7]4¥F o=
- O g5 oyt 283 dejd WAl 7lsd HlEl, s dolH
Slo] mEzte] ALuH s EA% 23S T3l 18 o5 FEo]
- AA aEAe] AL HolHE &835lr] sl AAE AE, AA, EA L
=& dig 2522 Ao % Event Calculus 3¢ 153} 43
- 9], AA, EA, T AA 2 S3F ARZREY 1459 1#HAY = F&
- 18R o % old HI%: 91.18% (H7} 2 =:F-score, & A} 291 ©l o] ¥

71%)

[F8 A7 W&l
onHA o5 wdl st AU B 22 slE AL
- Event Calculus 7]14F AA] 1H A} ol E o] &3 Ay =g =
- Event Calculus 714+ 2d& E3] P78 =213 o= YA
- g9 Y= 3o B AAE FEHOE At 1@ AT AR AHd
OEE Fotate] P9 =9 AFTHR YuE FEsIE A AA
- 718 g9 o=} aE Ao AU YA E VIRIeE 7} P9 o x9
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o 4&AA 7R ALY F2& AT LEEZA /A o] FF T]E T
- B, AA, AR F S 7IRke] 14F 12 g9 = JdAG] f%
2EEA 27vp 9 JI2"H A 75
- & I #AE ot 4AFZH <
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s A
7

Q

do 1%

w1 g w}otsly] 913 27)nke} A

B, Bgeln,
33 Aol
o

A5HQ | selsts] 9l

o E&Z AEIE AA L Y7 Felzy 8

- A E 1 o] AT XS 9 AHl 2 FE A 2E A 9D 7=

- AY JRERE YBIN AR FF A2d TE

- 10T AN AR 3] F3t ARE fFete] o B4 AL HS
AaalA FEste 72 2 Az" TE
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94 B3} A9 9% St ¥ FE

a2 & o E(Intention) A <]

- 55F9] 9, 1059 AAl, 459 IoT AlA, AW &4 2 959 =F HEE 7]
Aol A EAE 5 Sle 1459 P9 o= A9
o 1APdE 5F9 Y o= A9

o 14%9]

« 22AE 10F9] AE o= A
« 3AEE 12%9 A & A
« 4R 1439 A o= A9
¢ 52HAE 1459 BE o= FA

e

o

9| Z (Intentions)

PrepareMeal (X A H])
Meal Meal(A Ah

Refreshment(Ct1h)

1AHE WatchingTV

TalkWith Person(EHS’J*Ph
Phone(H 353}

Communication

Reading

Cleaning

ArrangeThing

Smoking
2RHA T HealthCare

Clothing

Drinking
GoOut
Handwashing/Discharge
Sideline

3XHd =

4XtEE

Decorating

[ TAolA oot 1459 B =]

H =
=

=8 P43 A4 A%, A, 24 2 &F BA A9
(B9 =g PAste BN FE, A L 3% Hu]

==

o TT

Action

eating food with a fork, pouring water into a cup, taking medicine, drinking water, putting
food in the fridge/taking food from the fridge, trimming vegetables, peeling fruit, using a gas
stove, cutting vegetable on the cutting board, brushing teeth, washing hands, washing face,
wiping face with a towel, putting on cosmetics, putting on lipstick, brushing hair, blow drying
hair, putting on a jacket, taking off a jacket, putting on/taking off shoes, putting on/taking off
glasses, washing the dishes, vacuuming the floor, scrubbing the floor with a rag, wiping off the
dinning table, rubbing up furniture, spreading bedding/folding bedding, washing a towel by
hands, hanging out laundry, looking around for something, using a remote control, reading a
book, reading a newspaper, handwriting, talking on the phone, playing with a mobile phone,
using a computer, smoking, clapping, rubbing face with hands, doing freehand exercise, doing
neck roll exercise, massaging a shoulder oneself, taking a bow, talking to each other,
handshaking, hugging each other, fighting each other, waving a hand, flapping a hand up and
down, pointing with a finger, opening the door and walking in, fallen on the floor, sitting
up/standing up, lying down

Pose

standing, bending, sitting on a sofa, sitting on a chair, sitting on the floor, squatting down,
lying on the back with the face up, lying on the stomach with the face down, lying on the
side,

kneeling down on hands and knees

Sound

absence, snoring, cough, dishwashing, glass break, knock, phone bell, toilet flush, TV, door bell

o Percept Sequence 7|¥F 9| o|% St 7l= A7
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- 154 FAA] FF, AAM, A4 L F JHE &8 Event Calculus 7]8F 9%

A2 HHE AA

- Event Calculus 7|8 AlAIE HlolHE P9 =& FE35t= 7|H A4

e 9 o FE HAHL WA PerceptE: TASE AF, AA, EA, [oT AA 2
=% WEE Event= AN F A9 or 2EEAE 7|Wo g AT Basic
Axiom< A-&3le Eventel we} WH3lEE 7]|2AQ 1459 A9 =& FE3c
Event Calculus 3}4& 43

o AANZFOZE AAME Evente]l wel WHEslE= fluentgS 9 o= 252X HodH
WE&S iR o E Ao 2 FojH 2o wet s

o Y I=E FEIE FHLS AHlolxo] HoH R 7]E¥2 o) ule} Intention
29 JA2H2E 7o g AFAA

o AsAHE fluentet P9 o= FE A(R)S WM OE percept7t 4= wjnich
Z} intention fluent7} &4 AlHAA true T+ false’} B2 FEJOoZH P9
J=E #d

B9 oE g 77 B

o?i

94

IR0: Happens(e, t) :: Happens(en(p), t), Happens(status(p, o, on/off), 1).
IR1: Initiates(e, f, #) :: Initiates(en(p), current action(p, sn), f),
Initiates(en(p), recent action(p, sn), f),
Initiates(en(p), pose(p, sn), 1),
Initiates(status(p, o, on/off), with(p, o, on/off), 7),
Initiates(en(p), sound(p, sn), ?).
n : [event name | current + event name | recent + event name], sn : event name

IR2.1: HoldsAt(f1, {) A HoldsAt(f2, f) A HoldsAt(f3, ¢) => Initiates(e, f, f), execution probability

IR2.2: HoldsAt(f1, ) A HoldsAt(f2, /) A HoldsAt(f3, {) A HoldsAt(f4, ¢)
=> Initiates(e, f, f), execution probability
IR2.3: HoldsAt(f1, £) A HoldsAt(f2, £) A HoldsAt(f3, £) A HoldsAt(f5, ¢)
=> Initiates(e, f, f), execution probability
IR2.4: HoldsAt(f1, ) A HoldsAt(f2, ©) A HoldsAt(f3, ©) A HoldsAt(f4, {) A HoldsAt(f5, ¢)

=> Initiates(e, f, f), execution probability
fI: current action fluent, f2: change of pose fluent, f3: with object fluent, f4: sound fluent,

f5: recent action fluent f: intention fluent

.+ FESE AR FERIE A3 AR AFY(FH) A
st 13 22 #14)
e e AARAL e FH AR FES BF FUs 44
Hgel) -1 SA/EIZ S4 Fofuy], A% HAXSI] > t B&s], 50
t1LFA/EIE 4 FolWy), LIk AAAS] - LAz,
297 A A4k A B9 Y= FE S - Foln Azl A u}% Age




FESE FHo] ZANTE, A FHS9] Aol 4o FEREE NHOT AL
AEG(FH) A
39A: AEoE FE8 B9 5o @ V=N AN 71 FF 23
8 =AW FHA =] A¥d A5
A WY A=E FEF FH FES aBF F7}
A B9 ovE 223 7T e AARAL 2E FHe FEL oW Ta
Rl vzl gEe 45
A WY A=E FEF FH FEL aWF T
4R e AAZDE e FAEY FE FHol 100%7t A= HTFH 5
« o FAHY HH% $58 FAAE FAE N2 29t AN wt E55 FH3
SEE olAAW, A9 FES XL TPl it
Percept candidate rules

A5 A2 27| 817
AEA: A QUCH
TSN o304
&% dishwashing

(=N
a5

ﬂ

OHUE: +M/EI2 84 Fojoy|

Normalizing

P(Rule00a)’ = 0.45
P(Rule00b)’ = 0.55

L }

Adjusting probability:: a = 0.05

P(Rule00a)' = 0.5 - 0.05 = 0.45,
P(Rule00b)" = 0.5 + 0.05 = 0.55

- ANAE "ol AggE LSTMS

p—

RuleOta: HoldAt(current_action{kin. washingTheDishes). 1)) A HoldAt{ pose(kim. standing). t1) A
HoldAt{with(kim, sink, off), 11) A HoldAt(sound(kim, dishwashing), 11) A
HoldAt(recemt_action(kim, eatingFoodWithAFork), 11)

== Initiates(current_action(kim, washingTheDishes), intention(kim, cleaning), t1). 0.5 +0.45

Rule0ob: HoldAt(cwrent_actionkim, washing TheDishes). t1)) A HoldAt(pose(kim, standing). t1) A
HoldAt{with(kim, sink, off), t1) A HoldAt(sound(kin, dishwashing), t1) A
HoldAt(recent_action(kim, eatingFoodWithAFork), 11)

== Tnitiates{current_action(kim, washingTheDishes), mtention(kim, prepareMeal), 1), 0.5 --» 0.55

-

Rule00b execution:: prepareMeal

L |

Feedback::Positive

Rl
A

[2

e

g 74 &8 3 olA]

Z

o18¥ B TH HA B T

o YO =RE 33 percept sequence HOIHE Z&stq V7FHHE A47E T
A 1%‘ #ke) g olE o FALRE ok AldA A
o WA HRE WYY 4 = LSTMS &83}7] 3k percept sequence Ul o] E ol
ek dAer] 5
Pr:s‘:::wel‘;ly | Pr&ba:w!lsw A oni » :
ol!nlenﬁurfs o Actiities. | ivity Pose 'Lﬂ' " Activity(18) : Posa(10) ' Object(9) y
: ; R T ” ;:‘ use_fork, sit, table . f’ 0,0,....1,..00 01,..0 01..0
8 5 o 0, cack, stand, sink, fridge, table E 1‘,‘ cook, stand, dish a r’. 0,1,0,..,0,0,0 0,01 2.0,...1
|l s S| (I || 5 af
nératl ”i ion | ‘ i ‘ 3, pick_spoon, sit_charr, table, none tuloe noeum, welk, sola e Bifealiendi B 9.0,1,..0:1.9, 0.0
|} ] s = [Tralning Input]

[Parcept Sequenca)

{ Percept Sequence ¥

[AHB2t 2l MY A 03 2El0) &b cjojE] HEf]

o BAY ARE WG £ e LSTM 718 9k oS ey 5%
o NQ13tH AFEAFY 9% ¥l FES 93 Attention EES L3 LSTM g% o=

wele 7%
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Shape(s)=(m, Tx, n_s}

i Post-Attention
=] LSTM -

Concat(a, s_prev) . context! | context™

i

Sha pe[Attentian_Input}\\

=(m,Tx,n_a+n s) ' Attention sl Attention e

Shape{a)=(m, Tx,n_a) «--. A

o A}t P9 = QA A WY = 2EEA TFH
—AA 7I5E 18 AL A4S 3 s
TE 913 Percept Sequence® &
e 55% %, 10F AAMQ-22xd%), 4F9 IoT AA A
FEUAER), 5F ARGAIE)
o B Wi mE A 59 (P201 ~ P205)
o FA dlelHa 47970 (2 30+h), 7+ 13 dA

2| ¥ PE(3D)

>

context™

- Attention

Input,s

FH Tagging

g B - ————

T TR TR TR T TR T T T W T TR

Camera Eoia na on A6 0 204a 02 2e 22 08 oo TP ETE I T

AL Al vao niiu

PP
M=) (200 =)
A R (2201 mer)y

AR (2 maEh)
Al Q131 (201 =81)

EI2| S0} ACH AT QSN WS A

WEHD EA WO MU
arel W

I
WD FA W0 M2
e b = ]

EfZE DXt W =7 HlolEe of

(At A SAdolel 87 ofAl]

* Percept 774 - 49 FAE m, & =
ou 7l Folyl SdAHRE ss#hal 7FAE u] Percept

= {m, a, po, Os, ss},

Os = {lol, ol_state],[02, 02_state],--, [0j, oj_statel,...,[on, on_state]}, oj_state € {on, off}

% Percept Sequence 74 - EA A7t tol] Q1A E percept p7} TS W

Percept Sequence psi= U3 #o] 74

= {<tl, pl>, <t2, p2>,...,<tn, pn>}, tl < t2 < ... < tn
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=il
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SRS A el
. YgEg gEE Y

=8 H4H ﬂoﬂ o=

instance® A 9]

|RE o &= A &3}
e B, AA R EA
7

ko] AJZEA A A

=2

Wk ofye}l IoT AlA “gEj<t
Al52 9u)7} class, property,

e Action FHY2=E FotoA A= 55F9 FqEFS, Pose FHE FHotolA
WAERE= 1059 #AIE, Object %Eﬂi% e AL A= THHAE D T
2o E7AES, Semantic Sound A= 9F9 &3 AHE ZH7HY] instance®

* Sensor_Situation 2= 54 AAZE AN A AIRE S FAsE S
T AAT7E oS A-H Rdete A4S Ao

=

T
S Ealsy

Mol &9 =222 Location

based Intention®. &= &5

e Intention

based intention¥} Action/pose

The core structure of the activity intention ontology

LBI
/’.v

ConflictWith / hasLocationbasedIntention
d

N Person hasSensor
Intention ; Situations
~.__ ABI pasActionbasedIntention
hasMinDuration after
»
xsd:integer withSematicSound ~ hasAction  hasPose

Semantic Sound

Composed

Action .
SematicSound

compuosedPresentAction

composedRecentAction
composedPose

SensorSituation

withObjects

isTurnedOn -
Pose Object . » xsd:boolean
s ]

composedObjects

’ Sensor

fromSensor

: » xsd:nonNagativelnteger
keepValue 8 ege

hasValue

isLocatedln .
Location

An example of an instance expressing an activity intention

WatchingTV001 tv using_a_remote_control sitting_on_the_floor tv001
Composed
SemanticSﬂunLr. . .
| composedRecentAtion* isTurnedOn
composedPose composedObjects =1
[o)% &5z ATx]

4§ M5

- AA W9 =S WgEs] 9% A7 3 e
o qF, AAM, EA, AA L S dig HHREE Event Calculusoll
g0z 4o
<3} - 35, AA|, IoT AlA, =4 2 3 AH 2 Event Calculus®] ZH3H 2>
Description Expression format

Event about a person's current action
Event about a person's recent action

action event

current called action(p)
recent_called action(p)

pose event Event about a person's current pose called pose(p)

object event Event in which the status of a surrounding object status(p, o, on/off)
changes

sound event Event about a person’s surrounding semantic sound called sound(p)

action fluent Represents change in current action current_action(p, s)
Represents change in recent action recent_action(p, )

change of pose fluent  Represents change in pose pose(p, s)

with object fluent Represents change in surrounding object with(p, o, on/off)

sound fluent Represents change in surrounding semantic sound sound(p, s)

intention fluent Represents change in activity intention intention(p, 1)
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sfe}

TVAI"  AH L g, Atg B HY Y ARE

<ABAY BA A3} N2 @A - AL el FE RS s,
TV A7e] e ARaR>

Lo | ma EH
HE TV =T TVAIE HE H7lEH

— 9 G 7o) WA WA FEHOE sl uYAvt N A%E RS 3o}
stol B9l Jwo] AFHQ o F FEa
o ows} 2] A mAL F]uo %
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ZA,

)

=

9]

Al BAZEE A=
[pose, intention, time window ::

A et AAYE A= 7

Z o
Z

2] oju] #AA 2A7|u} o A])
deep meaning]
|9 A 54 ou] F&

— 715 P9 olxe} mEzte] AU YAE oz 7t 39 9% termination A7]E
2g
e 394 termination 274 ¢aEF 7N 9] Jr FTE AH FE
Al sAlell 2 2 5 gle 89 e E 1383 = 4 FE adE AJERE
ow A9 ow Fm A4 24
2THA 9] S=rh A E = BHEASQ ARl Bk FreAge Rlg R P ok
T8 A 24
sel: FEE 42 ARE JNoR AR @A g v w2 P9 ow Fm
A A4
[O%= S5 T g oA]
. A4t WAHE AR ool BEL shebstel due AR/FE AL sotse
S8 (IR3~IR6)E BestaL o] & AR o2 AIHE W3 o= dpofo] HaA F4
9% termination 27 &9 ¥42])
IR3: HoldsAt(fiefers, 1) /\ HoldsAt(fager, £) => Terminates(e, foepors. £}
IR4 : in(locationg; ) A in(locationg;) A different(locationy;, locationy; ) A time{location,;) > minTime A
tl < t2 == Terminates(e, f,t2)¢
IRS5 : HoldsAt(f t2) A in(locationy;) Ain(locationg;) A in(locations) A different(location,,, location,; ) A
same(locationy;, locationgs) A time(locationy;) = minTime A t1 < t2 < t3 => HoldsAt(f, t2)«
IR6 : HoldsAt(f t1) A t2 —t1l > hasMinDurations A t1 < t2 => Terminates(f, t2 )«
o AFA JN ARAE FES AT LERAA Dol s TE A& A
— o) 3 #AE sefetel A4S SJvlE setsty] Ag Avvkst wA| shet 33 A el
o BE OdEE Vhter A AR FARE @9 o=k AN FEE WS
oo F&A<l ou] AAES yotste] Complex Intention Axiom A3k & o=
o old Ade wAT B9 owe] 4EH oJuE FE
o 9 oro FHA 9n WA= P9 d= 2EEAE A5 Intention
S~ 9] hasDeepActivitylntention TAZ E3
has DeepActivityIntention(z,y)= argmax(p(xf _ 1|y,))
—olm, B L gao BAS sletetel omel Ay wA, Bgen), AFH ojnE 3

otat7] #1g &7jvkel oAl vkof gt A9
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o EEH ABAY ANS AW Fery FE & AR
BB T o AT AAT G Auls 2R A AA 2 TE
o ;A GE, A, ABFR L SF A AR P9 % 14FS FE}E
R L St s 75

Percept Sequence Event Calculus Knowledge

Adjustin
= . Base Preprocessor 2 -
Activity Intention ! probability of rule

Action/Pose

: : I Ontol e
Objects/semantic Sl Event Calculus KB
i

sound Sequence Positive/Negative

Feedback
5 Activity
Event Calculus Engine Intention
Location Analyzer I I Service
Basic Intention Complex Application
Identifier Intention Identifier
~ Event | Intention Relation
Action/Pose/Objects LR Uncertainty
/semantic sound ‘Basic Intention. Terminated handling Service J [Feedback
/Location Sequence Inference Intention Inference ®

%
&

-

s

*

9

==

27 A4S FEFD SA 2L AR Az ge B9 oxe

: ' I\
i
== =
Daily Living Pattern ily Livi

Daily Living Pattern -
Leamer Model Living Pattern

[AENR B A2Y FEE]

Basic Intention Identifier: Percept® TAsIE= &, AA, &4 2 o0& Y¥Est+= =
AHe W3S Event® WAIAZl 3 Event Calculus® %83} Eventol] wz} ¥ 3}y

139 A9 B FE

Complex Intention Identifier: 3 7}A] 8|28 HH — P9 % 1o FFE A, &
o

S Ha fA A7 B9 Gk WAR Fh WY RS v

o
o
oftt
J|m

3

* Uncertainty handling: &2} vt} 2/ t] 9 AlMe] EotAdow <lg] AlA dojgrto s
+ Percept Sequence?] %‘rxdf?} o12]o] o]H 7] ufF-ol Percepte] EYAAO R 2dte] K
AealA F2H B9 9%=Z= Uncertainty Weight Functions E3l nlA

# Daily Living Pattern Learning: 21X H ol%= A|f 29t Xz AR (EA, 23, 0T 4lA])
LAY e EAS EEl 2 AL Akl Tﬂd ALNE S 5

* Adjusting Probability of Rule2 ARt FA/HA sj=wS nigto g 9] on s F
23} Event Calculus 722 23

foinl i Ee ] P

© T8RS HoJE B2 2

aux - B SHNZ

p203 129J(05.04 ~ 11.12) 08:00 - 17:00

X2 Yo oE 2y

O 22} HE 7] ol gHq O 22 25 7| ol Rg2 @ 217] @4 7|8 ol BN
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HEW W ESS Nt S e

° b @
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A ABERE 1YA AE
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2GHA|: 2} Aol

i€ objects
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i

gstel, 54 710 odmsb wAse W
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. - Tl _gH| I I
| e e meo] o ﬁfgoﬁ_:fggﬂﬁi;;é - 1300 ~ 1400 A4} 6781
i 00~11:00 1A} 2-381
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: L . 900 ~ 10:00 AAf 2-341 — I I
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oM “AAER" JE7F FAHE BT TS

ATE” ARA7F 1A

o
o A AEEA, 5F loT AA) 2 A/ Fa JHE FHHo= ety AT dEs}
Fold AW o)A FE Holatgon, Felzy FHL B o AF @A
A 1) AR, AA, FF BEE o)GAF BA
sl Ay
SAL et sigtct, —— 1N 3Eer bl =4 2 # Mg cd
EESA BN ol 4% o2 Azl

Al 2) & AlF2, AZE A H

1 —y

DR ol NBA GHLEE S0 |88t 34 37 o
X7 HE W AZRA T e A Ra2a [ AEEE EE

MHLEE Sot 7|8 128] 2
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5 FAAANZR AWt =d

ARJAE | ARATEE

d70E =3 U 3 A3

[F8 AT U&]
o ZHo| AT BF AA ME
- FRAe] 22 A% e,
_ ANz ) A 22 A 2w/
- Az ABA, A 5 B9l AEUE A%
- kel QAE BA A 2R AEAS B A8
oZ2Xo XN A=AA % Hried gt
- A7 dolE A w9 A7t A% Sz Ao 9 B B4
- AuEle Ek 22 A Aw B 2d o 2 A
o ZEO| tiRl#A ATAA 2L Hri=d spg

Y dHd=a AA
2 A7
2 FE Ao

Sz A8 A R B4 9 g A5Est 38 53
5 - WABA As BrF 2 7k U Z2A 2
™ X
ol | TR EEH o wsiol gyl Avan 2 v A
At wa| T NS ae 4ged A 3oE s AWt 98 v
47t =4 - we) 48UA AsE SE RoE B A% A AW

0u3 A% Wrwd AL U AF
a2 7w A% HaENE A A" Adde s
- AHl A FEAe 2R Axd A% B2 A% Ao A
(AT A} 8 47
oA% B7t 8 AZ Auge A%
- AZRRNABALGFAA A BrF Z2A s ARA A
2EA B8 B AU Aus Adele A%
oFWANE A% &4 2RO ASAF BIIPY A 2 wFF
£ARPY QA TAF BIPY-15-5%
- aaved ARAAA AR

O FuAel 229 A% AA 2 %7k 24 A%
O FHAAel 222 A% AFHR L7 AA AR
- FRA 2ol A% Ao, BF U F/1E A% Zad9a 44
= Aulz o FEAde] 2R ASW/ATEE A% md 4
- Az WA, QA 5 w9 BEAE A% BF 2 57 49
Perception

Level 0 - No external perception

Human recognition

Sound localization/ recognition
Level 0 - No Recognition

Level 0 - No sound recognition

Level 1 - Direct Single and Multi-parameter sensing
Level 2 - Low Level processing parameter sensing
Level 3 - Multi-Parameter Perception

Level 4 - Feature based perception

Level 5 - Grouped feature detection

Level 6 - Object identification

Level 7 - Property identification

Level 8 - Hidden state identification

Tracking

Level 0 - No tracking

Level 1 - Tracked Feature Perception
Level 2 - Static Object tracking

Level 3 - Dynamic object tracking
Level 4 — Tracking object shape
Level 5 - Flexible object tracking
Level 6 - Animate objects

— AE] A A wHAA ZE AL A
<ESIE

™l

O 2R9 Az AeAA %

Self location perception

Level 0 - No perception of location
Level 1 - Actuator position

Level 2 - External beacons

Level 3 - Relative Location

Level 4 - Feature based Location
Level 5 - Mapped location

Level 6 — Spatial Occupancy

Level 7 - Object coupled location

Level 1 - Feature detection

Level 2 - Human detection

Level 3 - Human recognition - single

Level 4 - Human recognition - one of many
Level 5 - Parameterised Face recognition
Level 6 - Context based recognition

Level 7 - Human variable recognition

Scene Perception
Level 0
Level 1 -
Level 2 - Static Structures

<2X A7t (Perception) A%

=
o

A7t A8

PhEa A

- No scene perception
Basic feature detection

Level 1 — Voice command based recognition

Level 2 — Speech recognition

Level 3 — Speaker identification

Level 4 - Distant speech recognition 8 sound localization
Level 5 - Human-like sound recognition

Object Recognition
Level D - No Recognition

Level 5 - Parameterised object recognition
Level 6 - Context based recognition
Level 7 - Object variable recognition

Level 3 - Combined Structures Level 8 - Novelty recognition

Level 4 - Multiple object detection Level 9 - Unknown object categorisation (Rigid)
Level 5 - Object arrangement detection Level 10 - Object property detection

Level 6 - Dynamic object detection Level 11 - Flexible object detection

Level 12 - Flexible object classification
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8. 177N |

AHBAH

HF o X
1) AT7HLH| ALZYAMA (5RHH )
(ckl 0 A, %)
APt w3
ou| HdE e A N AE A& MBS | o oo
— = (=
ool ) | | 2T O R S ICUOR PN
- — = — = —_ =
sim (Bl Al ® ® Atol =2 (D+@ ® (®-®) | x100)
=
@ ® +@+®)
4= | 133,200,000| 5,008,009,000 - -| 5,141,209,000| 4,786,432,274| 354,776,726] 93.10% -
Jh A ™| HE - 10,000,000 - - 10,000,000 10,000,000 -| 100.00% -
A7 | 133,200,000 5,018,009,000 - -| 5,151,209,000| 4,796,432,274| 354,776,726] 93.11% -
) olzs| s -| 2,619,413,000| -48,194,000 -| 2,571,219,000| 2,485,235,020| 85,983,980| 96.66% -
1) elZid
SHE - 10,000,000 - - 10,000,000 10,000,000 -| 100.00% -
2) sHolz4d]| = -|  223,634,000| -19,050,000 —-|  204,584,000| 197,817,406 6,766,594| 96.69% -
= -| 345,000,000/ 14,700,000 -| 359,700,000 292,805,781| 66,894,219| 81.40% -
3) AFAIM - F|H]
= - - - - - - -l 0.00% -
1= | 133,200,000| 533,653,000 389,000 -|  667,242,000| 643,999,280| 23,242,720| 96.52% -
4) AT =ZH| .
= - - - - - - -|  0.00% -
5) QIEFAIfEH|L | HZ - 97,000,000 - - 97,000,000 97,000,000 -| 100.00% -
6) IMSSAWHL|| s F - - - - - - -l 0.00% -
7) ARty |83 - - - - - - - 0.00% -
) k= -| 707,628,000/ 69,750,000 -| 777,378,000 622,272,787 155,105,213| 80.05% -
8) dT&EH| -
= - - - - - - -l 0.00% -
9) AF4Lt k= -| 481,681,000/ -17,595,000 -|  464,086,000| 447,302,000 16,784,000| 96.38% -
k= -| 991,991,000 - -| 991,991,000 991,148,893 842,107| 99.92% -
Lt Zhey]
A -| 991,991,000 - -| 991,991,000 991,148,893 842,107| 99.92% -
{2 | 133,200,000| 6,000,000,000 - -| 6,133,200,000| 5,777,581,167| 355,618,833| 94.20% -
SHA| = - 10,000,000 - 10,000,000 10,000,000 -| 100.00% -
etA| | 133,200,000| 6,010,000,000 - -| 6,143,200,000| 5,787,581,167| 355,618,833| 94.21% -
* 1) SISt o] BB 2 A3 FaH T W Bt 7| B ch
=13 o
2) LO[X}t ALSHAMIA
(el - )
— VL 2o INE2ELT RS
s o o=
(A) (B) (A-B)
AFHLT| 2 B LUMO|X} 439,044 AP LR F R 29,081 409,963
ALY = LUMO|X} 106 - - 106
SHA| 439,150 29,081 410,069
Ol O
3) HH=fH THA|A
(249l : 21, %)
o1 7j ghe| hitoy % ghetol
4y o| A} bty
7g o2 s 2 (C+E)
A2 FHoH 355,618,833 - 355,618,833 AT |2 = 409,963 -
goly AL2ZY - - - AL |2t & 106 -
2AH(A) 355,618,833 - 355,618,833 2AH(D) 410,069 -
HEX2E(B) 100.00% 100.00% 100.00% HEX2E(B) 100.00% -
MEX| 2o (C=AXB) 355,618,833 - 355,618,833 HEX| 2 (E=DXB) 410,069 356,028,902
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BAY s o
3 |Development of Human-care Robot Technology for Aging Society
J1gER oie2s | swa | SER | A3xs | ARR | =3NS
FE7| SRR S AT AR QUX} ol T ¢!
CIEIMEEJARY AFFEA . 042-860-5507 O | & (=4 & X}y leejy@etri.re.kr
2 AdEddrIe 55
A HeEs(7|282 557|1X 7ts
7HHE"7|E(PrOduct)no" a1 °‘|( |EE S = |H |'o
=H £9 Lol Gl
a3 7|20 . ol E3 = HiH O
&3 7|&9 Know-how ¥ E§ 5) saus |SEws 2o FH
Nz 7 B0 85 AF 9 o 229 AR NS #5
zg m == = 112019-0109364 o oS
A 7lE olAl g Sl 0| 9|t HHX|
1 Vision-based = Human  Action
IEZ Detection & Recognition
Technology
N AMSEIR &M ZAX™ EK| 9
22 oist MaAN X5 4y 7s 2017-0158953 ° ° Ee e
a1 %y
APPARATUS FOR
2 DETERMINING SPEECH
- Automatic Co-speech Gesture PROPERTIES AND MOTION
o= . 16/102398
Generation PROPERTIES OF INTERACTIVE
ROBOT AND METHOD
THEREOF
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3. AdE did7l=

2 | AIZ|E B0 AE HS Q9N B
¥ & | Vision-based Human Action Detection & Recognition Technology
H| S 7H O (At)
O (A%) 2=
7H|'5.{_:I: 7*A-|AE 7H|-E| 7H|-:'cl;_
i 5021, 12 l&d= i i
A7) (TRL) TRL 4 TRL 6
Z2atE dEf| Sw 434 | MMEE, AHeE
Molof | 38 (85 AZ, ¥5 o
(Keywords) | & |Action Detection, Action Recognition
o7
A 42| M
Neas Open Source AMZ HeEld | sw

@ Z1=9 N'd(Concept) 2 T4

Title

Vision-based Human Action Detection & Recognition Technology

Concept

4

Human action detection technology classifies whether a set
of data-frames contains human action or not. In other
words, it returns action-candidates of frames. Then, human
action recognition predicts action class that is presented by
the action-candidate frames. It can be a core technique for

human analysis and offering proper services.

Detection  Recognition

Start End Action

11:32:50 Drinking
11:40:40

12:05:30

113210
114030
120511

Washing

phone call

Service Offering

Neural Network Architecture for Detection and Recognition
Weight file for Detection and Recognition
Test Codes for Detection and Recognition

Advantage

Comparative

Robustness to environmental noise

Easy to train with new action classes and small training data
Applicability to the whole ages

High speed for detecting and recognizing

Low computing power

Patents

(Domestics)

Patents
(International)

Application( O )
Registration( )

Application( )
Registration( )

- 125 -




Lzl 714)

w2 A Stgo] bt EE e Ve

O Fidet 5 WA J1/1E ol gt Agel WA FEES AE Y A4ste
A% g Anzo we Bed YF FF A &FE HolHEE

Hel 4B
e Szl BEA
2 go] 7k
aE
11:;2‘10 T'I:;?:SU
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3] AP
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B
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. CMU<] OpenPose 7]<-2 RGB

O 54 9 A¥EA
A= = 7|89 d/AEd
HE YQHE M| 20 St W=D StEZ X0l Q40| ASFZ
13D X7 €S
| _— O
HCN MO Candidate Frame=2 F&df QAlISH | 20 = 2
Ao 22X
c-ConvNet AMAE BEE &= Q0] OACiZE BtdE = UZ
@ E=F3} 9 E5
O XF38 &%
- FAE QS
O ¥4 HFESJ
No. | 37t E9 SEHS(EY.SEY) AER HA
250 N84 HSE 9E o4 4
Cystol _ -00- =9
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® AAA
O e AlAFE 2L A
- FUWAE 5 2 A
ol 11 o= '”*74101 ZHo] AJEHANS. A AAE A=

A8 & e rle

FHo2RE #HH HARE FEIUE 7€, P&
2l 7€) HAAYR AHEEE 497 2l o] OpenPose 71€2 Alg5+E Uy o
25000%F =.

. 3D #E ARE 7 2 FZ3= Microsoft 2] Kinect= 201949 v3E Y=g oA
. 3D Z}42}9] Glabal Market2 2015 1,250 million USD®A 2021 7,895 million

USD=Z AAe Hoz Fiag

(ref : Global 3D Camera Market Set for Rapid Growth to Reach Around USD 7.89
Billion by 2021)

. Mobile 3D Market Sizex= 20153 128.82 Million UnitollA] 2021 2337.15 Million

Unite 2 AT FoZ oid

(ref : Mobile 3D Market Size to Touch Nearly 2,337 Million Units By 2021)
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CAIA G A AAL 2016 EE 20223 71R] A HE 41%E A 2022 ol =
30.69) USDel| =28 Aoz A7

(ref : S&T Market Report)

O A|F3 3 Z&Ek

282 OFHIE/MH|2) HE X 2820k MFUHE
X0l Aol % I HEfE 2N M (e
1 | Human-care Robot A oo
=]
2 | VR/AR Games MEA 52 el ds= oA A Ao g
3| cav o|lddsolLt &Hx 55 d= A AN d&et TS 7hs

O NBTFE(FAA)

2H A g2 G64Y), B A4
2020 2021 2022 2023 2024
1 s BZ/014 720 792 871 960 1,000

EEEOFHE/MHI2)

otojcio] | E&e | jamw | vepy _ . MBI
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7IE 01 | _summtey ofst|-12mHel ofdt|-24ake O[S} | -3mbS) o[} -5HTS Ofst|-124@ oSt T
2o y
s|ob Az | 7IE0H 2to| 4l A P E JEXE M&A 7|}
73 N
@ 719 &3x

O 71eEgos % AMH &I
- CCTV oA 2AAS 9%
NsdlA 2 Zr} 7)o

5, B 4% AFL e AYS FHHOE 4T PEo]

£& 53l 7 dolA Al o 9 A Ank
2 =2 537 71u9.

- 128 -



71erds 28 3 OA AR

O Az 4847

- SRR gl

O A3}t Al okALd

ol
=
Rl
by
ol
=
rlr
x
R
[
=2
i)
&
X
-0,
>
)
oy
o
i)
rlr
o

T el T dolEst A% Ba

- 3D #A HRE ASFHA R¥ 4%, RGB GOz
3

N

-~
- Deep Neural Networke AH&317] W&ol GPUYW 1o Fdh=

Network Compression 7]<°] Z &

o AU WA
- AP e

D #4d&

FEo FH7E vgst, Lol wmEtA

=3}

o

71&

rr

4

AW77)7k Ba, B

© 7lek
JIgMojL 2B s o A 3Y o8 (0/X) X
o & (0/X) (R&D HIRA MY S
T2 49 2% RS AN HEHS S|AL oo ¥
oy ZHOH X}
(TLO 8)
HRX | A= ETRI MOIOI LRl | 042-860-5873 dhkim008@etri.re.kr

- 129 -



T2 | st MaN A 49 7=
B | Automatic Co-speech Gesture Generation
SM | SM O (AH)
@ (d4d) 2H=
7 HI-%E 7 *A‘I*E 7l et E et S
L 2021.12 L2 L L
Al 7| (TRL) TRL 4 TRL 6
2= dEj| Sw 458 | tHNETF, 3XEE
Molel | & |HIYOH AR, MAN, 248 2R, XsE Ho|HE
(Keywords) | & [Non-verbal behavior, gesture, social robot, intelligent agent
Jeaa Open Source A& Held £5{, SW

@ 71€9 7N'd(Concept) 2 T4

of
Al

Title

Automatic Co-speech Gesture Generation

Concept

Al speakers are becoming popular, and social robots and
screen-based virtual agents are emerging as the next generation
platforms. These new platforms provide natural and realistic
interactions through human-like non-verbal expressions. Our
technology is that a social robot or a virtual agent automatically
generates human-like gestures according to conversational
context.

| can make
gestures while
speaking!

Automatic Gesture Generation
Human-like Style Real-time
Motion Manipulation Inferences

Service Offering

Automatic co-speech V%esture generation SW
Gesture generation SW for NAO robots
Model training SW

Comparative
Advantage

Generate human-like natural motion

Gestures can be generated for any word

Offering style manipulation (e.g., extroverted or introverted
robots

Applic.?able to various types of robots and intelligent agents
Real-time generation on CPU

Support Korean and English

Patents
(Domestics)

Application( O ) Patents Application( O )

Registration( ) (International) |Registration( )
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Automatic Gesture Generation
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‘ Natural
Language .}
RNN Encoder
RNN Decoder
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\ Motor
! \ J \ control
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o Search or jump to...

Pull requests Issues Marketplace Explore

2 aidr [ lip_reading_21words

<> Code () Issues 3

1l Pull requests 1

(®) Actions

/\ We found potential security vulnerabilities in your dependencies.

You can see this message because you have been granted access to Dy

P master ~

opo6954 Update README.md

B __pycache__

@

backup
input_avi

weight
README.md
cnn.py

cnn2.py
demo_main.py
demo_main_lhw.py
eval_demo.py
input.py
Irw_network.py
requirements.txt
test_batch.bin

vad_demo.py

0D D DD P DD D@ ERE

whole2lip.py

:= README.md

alerts for this

fH Projects

¥ 2branches 0 tags

& Watch -

00 wiki o 1 Settings
See Dependabot alerts
Y.
Q + - <

9F5d6F9 on 14 Jul 2020 ® 12 commits

upload file

upload file

Update git repository

upload file

Update README.md

upload file

upload file

Update git repository

Update git repository

Add evaluation demo file{eval_demo.py)
upload file

upload file

Bump tensorflow-gpu from 1.12.0 to 1.15.2
Update git repository

upload file

upload file

lip_reading_21words

Intro

KAIST Lio readina module for HumanCare Proiect
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2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago

2 years ago

Z

Y Fork

Starred 4

real-time lipreading with 21 korean
reacting words

Y& 4stars
& 2 watching
Y Oforks

Contributors a

opo6954

g dependabot[bot]

AiR aigrobot Project AIR

;j ;?: endolpin0727

® Python 100.0%



Pull requests Issues Marketplace Explore

B aidr [ KETl-actiondetection @Wateh ~ % Fork Starred 1~
<> Code () Issues 1l Pull requests (*) Actions [ Projects 1 wiki o 5 Settings
¥ master ~ ¥ 1branch © 0tags Q + = O - - . . @

No description, website, or topics
provided.
KETI-HumanCareRobot Update README.md ba3a73f on 8 Oct 2019 @‘29 commits &
1 star
B doc Add files via upload 2 years ago & 2 watching
image Add files via upload 2 years ago ¥ (Oitotie
™ README.md Update README.md 2 years ago
:= README.md Vs

KETI ACTION DATASET

# H|0|El&= Myo Arm band25E| §|5

£ IMU/EMGH|0|E{ & 55F0fl siTtsts @Eolao 88,
A typical top-level directory layout

}— doc # Documentation files

|— image # Image files

|— LICENSE
L README.md

Environment

Device
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& aidr | Air-Clothing-MA @ Watch - Y Fork Starred 13 =

<> Code () Issues 3 11 Pull requests () Actions B Projects 0 wiki o €1 Settings

¥ master ~ ¥ 1branch  ©0tags Q i e, Detection and recognition of multiple £
human attributes

@ chankyupark Update README.md 11ec067 on 20 Jul 2020 D) 44 commits - B View license
7 13 stars

I cfg Delete a 2 years ago © Bvatching

I data Delete a 2 years ago Y 5forks

B test Add files via upload 2 years ago

[ .gitignore Initial commit 2 years ago
® Python 100.0%

D LICENSE.md Add files via upload 2 years ago

[ LICENSE_ko.md Add files via upload 2 years ago

[@ README.md Update README.md 2 years ago

™ bbox.py Add files via upload 2 years ago

D cam_demo.py Update cam_demo.py 2 years ago

D darknet.py Add files via upload 2 years ago

[ examplel.png Add files via upload 2 years ago

[ file_demo.py Update file_demo.py 2 years ago

[3 model.py Rename model?_1.py to model.py 2 years ago

a pallete Add files via upload 2 years ago

O pallete2 Add files via upload 2 years ago

[ preprocess.py Update preprocess.py 2 years ago

[ util.py Update util.py 2 years ago

:= README.md &

AIR-Clothing-MA

This is a part of ETRI AIR project. The AIR-Clothing-MA (Multi Attributes) is a kind of mutli-attributes
classifier for clothings and their multi attributes.

Dependencies

* python >= 3.6
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Pull requests

& aidr | Weight-Forecaster-Network

<> Code (2 Issues 1

¥ main ~ ¥ 1branch

README.md
TrActLayer.py

WFN.py
WFN_Weights_Bias.h5
WFN_Weights_Conv.h5
WFN_Weights_FC.h5
schem5.JPG

schem6.JPG

0 OD DD DODODODODDE OO

README.md

11 Pull requests

0 tags

FashionMNIST_ResNet32_Tradit...

FashionMNIST_ResNet32_with_...

FashionMMIST_ResMNet32_with_...

%5 iih6297 Delete CIFAR10_SimpleCNN_with_WFN.py

Init

Init

Init

Update README.md

Init

Init

Init

Init

Init

Add files via upload

Add files via upload

() Actions

Issues Marketplace Explore

M Projects & Settings

7bd17a1 on 8 Nov 2021

Weight-Forecaster-Network

= Unwatch = i

Q 4~

015 commits -3

4 months ago
4 months ago
4 months ago
4 months ago
4 months ago
4 months ago
4 months ago
4 months ago
4 months ago
4 menths ago

4 months ago

4

Weight Forecaster Network:Real-time Prediction of Future Weights for Faster Convergence

X Weight sl wach Epech
P Empectes Puburs Weght
Garersl Updans
Farweal

Update

'Y

® o0 0

Update

f

6oee

Update

f

LN W )
(W
L )

No description, website, or topics
provided.

r 1star

& 1watching

% 0forks

® Python 100.0%
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website, or topics

B aidr [ AIR-Act2Act.pytorch ®uUnwatch =~ % Fork

<> Code @) Issues 1"l Pull requests () Actions A Projects [0 wiki o @1 Settings

¥ master ~ ¥ 3branches © 0 tags Q + - O - -
No description,
provided.

wrko Update README.md a4b4ce3 on 14 Sep 2021 %) 55 commits 3

&3 view license

B8 datafiles Build structure 2 years ago 7 1star

e . : 3 watchir

BB joint files Merge three points-of-view data 2 years ago @ e
% Oforks

s robot Generate 6 behaviors for demonstration 6 months ago

B user Generate 6 behaviors for demonstration 6 months ago

| utis Generate 4 behaviors for demostration 8 months ago & Bython 100.0%

D -gitignore Merge three points-of-view data 2 years ago

[@ LICENSE.md Add LICENCE.md and LICENSE_ko.md 2 years ago

[ LICENSE_ko.md Add LICENCE.md and LICENSE_ko.md 2 years ago

[ README.md Update README.md 5 months ago

D generate.py Generate 4 behaviors for demostration 8 months ago

generate.py

[ preprocess.py Generate 6 behaviors for demonstration 6 months ago

[ recognize.py Generate 4 behaviors for demostration 8 months ago

[ requirements.txt Generate 6 behaviors for demonstration & months ago

D setting.py Generate 6 behaviors for demonstration 6 months ago

‘= README.md 7

AIR-Act2Act.pytorch

A pytorch implementation of AIR-Act2Act.

Overall system of the AIR-Act2Act

A Kinect sensor captures the user's 3D joint positions through skeletal tracking.
Then, the user's behavior is recognized using a deep neural network (DNN).
The robot's behavior that responds appropriately to the user's behavior

is selected according to the predefined rules.

Finally, the selected behavior is modified according to the user's posture.

| USER RECOGNITION | | rosoTBeHaviOR GEneraTION |
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& aidr | AIR-Act2Act @ Watch - Y Fork Starred 17~
<> Code (=) Issues Il Pull requests (*) Actions 3 Projects [0 wiki © 81 Settings e
P master ~ P 1branch > 0tags Q + - n i . .

No description, website, or topics
provided.
wrko Update README.md 75c3cbe on 14 Sep 2021 D17 commits T
¥r 17 stars
In data_cleaning Fix make_3D scaling error 2 years ago & 3 watching
e 4 forks
B image Draws body data on depth map. 3 years ago ¥
[ls] -gitignore Draws body data on depth map. 3 years ago
Contributors 2
[ README.md Update README.md 5 months ago
[ constants.py Arrange data folder 2 years ago wrko Woo-Ri Ko
[ dataloader.py clean joint data by manually 2 years ago hongbin-dev Hongbin Kim
D preprocess.py Arrange data folder 2 years ago
O  viewerpy Arrange data folder 2 years ago
® Python 100.0%
‘= README.md 4

AIR-Act2Act Dataset

Human-Human Interaction Dataset for Training Robots Nonverbal Interaction
Behaviors

Introduction

To better interact with users, a social robot should understand the users' behavior, infer the intention, and
respond appropriately. Machine learning is one way of implementing robot intelligence. It provides the ability
to automatically learn and improve from experience instead of explicitly telling the robot what to do. Social
skills can also be learned through watching human-human interaction videos. However, human-human
interaction datasets are relatively scarce to learn interactions that occur in various situations. Moreover, we
aim to use service robots in the elderly-care domain; however, there has been no interaction dataset
collected for this domain. For this reason, we introduce a human-human interaction dataset for teaching
non-verbal social behaviors to robots.

Our dataset has the following strengths:

It is the only interaction dataset of the elderly;

= |t provides robotic data to be learned;

It is one of the largest interaction datasets that provides 3D skeletal data;

& It ~ran ha nead ta nat Aanlu tassh carial elille tn ralhnte bt alen k h L antinm i, a
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& youngwoo-yoon [ Co-Speech_Gesture_Generation @ Watch ~ % Fork Y7 Star 18~

<> Code () Issues 11 Pull requests (®) Actions

P master ~ P 1branch ©0tags Q + v v This is an implementation of Robots
learn social skills: End-to-end learning of
co-speech gesture generation for

" youngwoo-yoon Merge remote-tracking branch ‘origin/master’ 3b4essl on 6 Aug 2020 (5)8 commits 4 humanoid robots.
M config update inference code to support an inference from audio and tr... 2 years ago & sites.google.com/view/youngwoo-yoo...
B resource update data meanjstd 2 years ago & view license
. w ; : o 1r 18 stars
I scripts remove audio input which was not used in the generation model 2 years ago
& 4 watching
O .gitignore initial commit 2 years ago
¥ aforks
[ LICENSE.md initial commit 2 years ago
D README.md Merge remote-tracking branch 'origin/master’ 2 years ago
@ Python 100.0%
[  requirements.txt initial commit 2 years ago
‘= README.md Z

¢ Co-Speech Gesture Generator

This is an implementation of Robots learn social skills: End-to-end learning of co-speech gesture
generation for humanoid robots (Paper, Project Page)

The original paper used TED dataset, but, in this repository, we modified the code to use Trinity Speech-
Gesture Dataset for GENEA Challenge 2020. The model is also changed to estimate rotation matrices for
upper-body joints instead of estimating Cartesian coordinates.

Environment

The code was developed using python 3.6 on Ubuntu 18.04. Pytorch 1.3.1 was used, but the latest version
would be okay.

How to run

1. Install dependencies

pip install -r requirements.txt

2. Download the FastText vectors from here and put crawl-38@d-2M-subword.bin to the resource folder
( PROJECT_ROOT/resource/crawl-388d-2M-subword.bin ). You may use the cache file instead of
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& aidr [ AIR-Action-Recognition G Watch - Y Fork Starred 8

<> Code ) Issues 1l Pull requests () Actions A Projects 0 wiki © 8 Settings

P master ~ P 1branch © 0tags Q + - Lo [AIR] Action Recognition using b
Skeleton Data
%% [ih6297 Add files via upload e3b636c on 3 Jul 2020 ©17 commits -3 & View license
% 8stars
@ UCENSE.md 2019.11.18 Initial Upload 2 years ago .
@ 1watching
[ LICENSE_ko.md 2019.11.18 Initial Upload 2 years ago % 5 forks
[ README.md Add files via upload 2 years ago
[ TestBed_OpenPose_v4_COCO_.. Add files via upload 2 years ago
® Python 100.0%
M Test_Code.py Add files via upload 2 years ago
) Training_Code.py Add files via upload 2 years ago
= README.md 7

AIR Action Recognition

Action Recognition Modeule(FSA-CNN) using 2D skeleton extracted fromm ETRI-Activity3D dataset.

The accuracy is 91.00% for Testset.

Setting

+ Python=36.8
* Tensorflow-gpu or tensorflow = 1.12.0
* Keras=2.24

Source files

|—- TestBed_OpenPose_v4_COCD_6_9188.h5 # Weight file

|— Test_Code.py # Test code that consists of reading samples, loading mode
|— Training_Code.py # Training code using ETRI-Activity3D Dataset

|— LICENSE.md

}— LICENSE_ko.md

L_README . md

Installation
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& yochin [ AIR_ElderlyObjectinstanceDataset @Watch ~ % Fork Starred 1~

<> Code () Issues 1 Pull requests () Actions

P master ~  } 1branch © Otags Q + - ¥t 1star
@ 2 watching
a' yochin Update README.md 7c7£b79 on 31Dec 2021 1927 commits -3 Y Oforks
B image Add files via upload 7 months ago
[ README.md Update README.md 2 months ago
‘= README.md Z

AIR Project Elderly Object Instance Dataset

= CIOJEIAZ AIRTFHS| Yo Z TR NYAHEO| AF oHe| L 3= SUEE FUNCE S M gda L 2

ARA Q1A P|ae| 3ty Y WIHE 8 WY,

LY

53%2| 694 014 DYXES M2 HZALS 5101 X1 018811, £X|511, 32AE £X|& 1558 Hl0lE A1) of
doz MEE

F71Eo2 7ol 2852 EMste Y SH 558 HHsI0 +1E

SER 9l8h £X| B Z 271X 2o Byt

HAEE 28l 2X|Z3 CHEEMNSE Teto| £ &g

EE #Us A2 Kinect v2E 0/8510 1920x1080 RGB-DE & E.

F7} g4 4 HIAEE 2I8H, 271 HI0|E{A (Open Images, VisualGenome)ollA &iE SH|F0| Z&E O[0|XIE £&
a3, whEl EHSE FHEfZE.

37h LHE

-

che 24
o AX|E 155 o, HEE, 2|2, ofSX|, &, I, LB, Hill, 2X}, X|0|, £, S, XY, 7|7, 22
o CHEEA 53: TV, 481, H87|, 7 (F), 2t
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H aidr [ SSU_IntentionDataSet @ Watch ~ ¥ Fork Starred 1 -

<> Code () Issues Il Pull requests (®) Actions f Projects [0 wiki © 8 Settings

P master ~ ¥ 1branch © 0tags Q i o~ e ) . @
No description, website, or topics
provided.

(I ssu0221 Add files via upload 2de12a1l on 10 Nov 2019 {5 148 commits -

T 1star
B data_description Update README.md 3 years ago & 1watching
i

B subject0l Create README.md 2 years ago © Oforks

I subject02 Add files via upload 2 years ago

M subject03 Add files via upload 2 years ago

™ README.md Update README.md 3 years ago

:= README.md 7

Training data for learning the activity intention model of the elderly

This repository contains dataset to build the activity intention model of the elderly.
This data was collected by performing a project of MSIP/IITP.
If you have any questions or comments, please feel free to contact us by email [phkchre?

Data overview

In this project, the activity intention model was learned based on 55 types of acti (5
and 4 types of IoT sensor information. Therefore, this data was represented by seguences
action, pose, IoT sensor values and activity intention.

Data format

This data is represented by a sequence of the following format.
Time, ‘Pose, Action, bd, 1ld, bm, lm, activity_intention

* bd - bathroom_door_status

* 1d - livingroom_door_status

* bm - motion_status in bathroom

% 1lm - motion_status in livingroom

Details of data
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B ai4r [ AIR-ObjectDetection.pytorch ®uUnwateh ~ % Fork Starred 1 =

<> Code () Issues i1 Pull requests () Actions [ Projects 0 wiki o 1 Settings

¥ master ~ P 1branch © 0tags Q + -~ [ o ) . =8
No description, website, or topics
provided.

a' yochin Update demo_detector.py 3b853c9 on 10 Nov 2021 © 44 commits
B View license

BB faster-renn.pytorch/iib/model add FPN architecture 8 months ago W 1star

—_— 3 watchi

BB lib_inst_det add FPN architecture 7 months ago © ke i
¥ 1fork

BB models/cfgs add options 11 months ago

I test_input_images add test images 7 months ago

00.0%

B tools add more comments 7 months ago . Pythaii 1000

D .gitignore add comment_generator in 01D 9 months ago

@ LICENSE.md Add files via upload 2 years ago

3 README.md Update README.md 4 months ago

(3 _init_paths.py Add files via upload 2 years ago

[ demo.py add FPN architecture 7 months ago

[ demo_detector.py Update demo_detector.py 4 months ago

[ requirements.txt Update requirements.txt 4 months ago

D train_test_classifier.py add a detector for AIR-15 objects 11 meonths ago

= README.md Z

Personal Belongings Detection and Recognition
Module [AIR Project]

This is an implementation of Personal Belongings Detection and Recognition Module in AIR Project. The
module has two main parts, object detector and instance classifier. The object detector is based on faster-
renn.pytorch, the attention module came from CBAM and BAM, and the instance classifier consists of one
fc layer.

Installation

1. Clone this repository.

git-clene https://github.com/ai4r/AIR-ObjectDetection.pytorch
cd AIR-ObjectDetection.pytorch
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B aidr | SGToolkit @ Unwatch ~ % Fork 1y Star 18 -

<» Code @ lIssues 2 11 Pull requests (*) Actions i Projects 0 wiki 0 &1 Settings res

P main ~ ¥ 1branch © 0 tags Q + - - SGToolkit: An Interactive Gesture ]
Authoring Toolkit for Embodied
Conversational Agents (UIST 2021)

@ youngwoo-yoon Update README.md 684df2c on 15 Oct 2021 10 commits -5

& View license
M blender initial commit 7 months ago #r 18 stars
B sg_core initial commit 7 months ago © 3 watching

4 forks

[ static initial commit 7 months ago ? arks
M templates initial commit 7 months ago

S 0]
™ .gitignore initial commit 7 months ago JavaScript 37.4%

® CS5039%

[ LICENSE.md initial commit 7 months ago
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SGToolkit

This is the code for SGToolkit: An Interactive Gesture Authoring Toolkit for Embodied Conversational Agents
(UIST'21). We introduce a new gesture generation toolkit, named SGToolkit, which gives a higher quality
output than automatic methods and is efficient than manual authoring. For the toolkit, we propose a neural
generative model that synthesizes gestures from speech and accommodates fine-level pose controls and
coarse-level style controls from users.
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Gesture Generation from Trimodal Context

This is an official pytorch implementation of Speech Gesture Generation from the Trimodal Context of Text,
Audio, and Speaker Identity (SIGGRAPH Asia 2020). In this paper, we present an automatic gesture
generation model that uses the multimodal context of speech text, audio, and speaker identity to reliably
generate gestures. By incorporating a multimodal context and an adversarial training scheme, the proposed
model outputs gestures that are human-like and that match with speech content and rhythm. We also
introduce a new quantitative evaluation metric, called FGD, for gesture generation models.
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S01 el 4= ArEALY] WES AEs) AAA take SEsh=s)?
S02 $Ee oy $H S-S AN ALgALOA] o2 ez}

S03 By AE AR @RSk ARe A AlBaiFET

S04 EX SR AEO A AFRH(2AB)S & AT}

S05 25 90| AFgALS] BAbS & AEstn Bobsh=}?

S06 z0l ulg(0}%) 7010 &, 2K E 5 QYEA HHES A Aot}
S07 ol 55 Q) 2ARFS QXS] MRS RA|(REXIA LRBEUIE Hol=r}?
S08 JELES zQ AR oigt LY Ars A A FetIl?

S09 ZE= A wel AT R 7150l & AHEetes)?

S10 ) chatet Al AR 7E AR A7

1) A8
- YA 7}

- % BERRE FHE 22U AW o8

ID 71=% Q1A Az}
face ID, face attribute ID

TO1 o Z EXA 0]Al

= ° = Face | [{'mask": false, "identity": "owner"}]
Face | [{"mask": true, "identity": "leejy"}]

clothing attribute ID

TO2 o]} Ex] 0]A] ClothingCap | [{'comment": "™, "upper_type": "shirt", "upper_pattern":

°c e = "checker”, "upper_color": "white"}]
o] £ ojmj? Y ity 24

text

TO3 9 AE}Q FUE A

T ®® | StyleComment | S49] 20|~ HAlo] L ofwa
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* Q5 AEY ofnj?, U Uitk 27

object ID, instance ID, bbox, text

ObjectRecog | [{"comment":“”, ObjectRecognitionInfo":
[{"score_object": 99, "dist": 0, "object”: "cup", "posRightBottomX": 210,
"posRightBottomY": 435, "score_owner": 34, "score": 99,
"posLeftTopY": 398, ‘"posLeftTopX" 177, ‘"owner" ‘"cup-red",
"positionTarget": -1}}]

xo]|7] ojm] Hoj?, U Yty 27

TO4 Ol Al
ObjectFind | [{"comment™ "Target6", "ObjectRecognitionInfo":
[{"owner": ", "object": "mobile_phone"l]}, {'comment": "Target7"
"ObjectRecognitionInfo™: [{"owner": " "object™: "remote"}]},
{"comment": "Target5", "ObjectRecognitionInfo": [{"owner": ", "object":
"cup'}}]
* AR Z A7
action ID
TO5 Vs D&
ActionRecog | [{"action™ "9. & 217]1]
AL Y Hsta IA?
count number, motion score
ActionTraining | [{'count": 1, "trainName": "05", "score"
82.34574890136719}]
ActionTraining | [{'count": 2, "trainName": "05", "score™
81.85078430175781}]
T06 L= P g7t ActionTraining | [{'count": 3, "trainName": "05", "score"
84.99209594726562}]
ActionTraining | [{'count": 4, "trainName": "05", "score":
88.06492614746094}]
ActionTraining | [{'count": 5, "trainName": "05", "score"
83.95030975341797}]
23o] walst= 4
T0O8 AR A
TTS | Zo] oj7]& UFAlE
QA" x84t W9l ID, MY 23 P9 ID
T09 = AA
Act2Act | [{"robot_behavior": "handshake", "behavior": "raise right
hand"}]
sound ID
T10 =T A4
Audio_Acoustic | AcousticDoorbell detected
text
T11 =73 A4
Audio_STT | d]o]AIY
targetID, Ae] AHE
T12 S8

n n

Navigation | [{"work_type": "absolute_move", "target_ids": ['pl",

|lp2l|7 "p?)", ”p4”, "p5”, |lp6|l’ |lp11n7 "pon]}]
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Navigation | [{'goalTarget": "pl", "work_type": "goto_complete'}]

Navigation | [{"goalTarget": "p0", "work_type": "goto_complete}]

2) 847129 BFH @7t
- 847]s F7te 25 o] &3t BUtR AMH|A 98A]l ZF @ AY|sSo] oW B
Q5] AgAolAe] @4 140 5L SAT
- B7} A=A
DO ARME 225 742t
2021-04-29 11:42:17.623922 | Audio_STT | sflo]AlY
2021-04-29 11:42:18.982845 | Audio_STT | 4 ¥ st QA
2021-04-29 11:42:18.983620 | SLA_Service | executed S21_62_TellAction
2021-04-29 11:42:19.417714 | TTS | Si=& sfEA L
2021-04-29 11:42:21.214881 | TTS | & 2=274Q

fulo
o
it
%
rr
Pa}
1

2021-04-29 11:45:25.363556 | SLA_Service | executed S21_51_AcousticPhone
2021-04-29 11:45:27.242509| TTS | o] 2Al Astgto]Q

2021-04-29 11:45:29.601959 | SLA_Knowledge | {"acoustic_event": "None'}
2021-04-29 11:45:33.588061 | TTS | oj2Al A3tE &QIs BEAL

2021-04-29 14:18:18.382907 | Audio_STT | sfo]AIY

2021-04-29 14:18:24.042567 | Audio_STT | U Wttt &7

2021-04-29 14:18:24.730285 | SLA_Service | executed S21_41_Farewell

2021-04-29 14:18:27.181176 | TTS | AEY & 2t tQ

2021-04-29 14:18:30.725646 | Audio_STT | Z2j

2021-04-29 14:18:33.084262 | ClothingCap | [{'comment™ ™, "upper_type": “shirt",
"upper_pattern": "checker", "upper_color": "white"}]

@ Hobhe P obulel, 2% 9 9w e4e JlMes (¥R 4
AR Aol o Mula Ao Y olRg £FOR J|S3UCt

Aotk
1A ofti(ex. AN HEl | ofF A ALt .
o5
11:42 Audio_STT sllo]AIY
Audio_STT U 9 st A
SLA_Service executed S21_62_TellAction
TTS BEZ olEAQ A=A
TTS =
) {"action™ "3. \ud654\uc7a5\ud488
ActionRecog Y FN
\ubc14\ub974\uae30"
TTS sHE wr2AldlQ o owx]AlZlel e
SLA_Service completed S21_62_TellAction
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Ygol %u 52 1(TPS FN 71)

*True Positive(TP) : AA| True?l AELE Trueztl o9& (AE)
‘False Positive(FP) : AlAX| FalseQl AT Truedtl & (LF)
‘False Negative(FN) : AA] True?Ql AE<S Falsedtl & (2F)
*True Negative(TN) : AA] FalseQl AES Falseztl & (AE)
® WA P slule) 2% 93 9T 4% Vo2 (94 4. 847148 27 YIS AES
A e YEE MHARR BE 42N BAS 4E) An AT oRg 2502 /|53
N
AR ojf(ex.di)= g | ojH ZAutE A
o5
16:30 Audio_Acoustic AcousticDoorbell detected FP
SLA_Knowledge "acoustic_event": "AcousticDoorbell"
SLA_Service executed S21_51_AcousticDoorbell
TTS b gete
SLA_Knowledge "acoustic_event": "None"
TTS AP =els] BAlQ
SLA_Service completed S21_51_AcousticDoorbell
) "action": "9. \ucb49\uchb44\ucllc
16:35 ActionRecog . TP
\uc870\uc791\udb58\uae30
SLA_Knowledge "recognized_action_id": 9
SLA_Service executed S21_61_Action_Reading
TTS Y HEe FolAMa
FP(false alarm) 37}
@ YIARE 1P sl 22 A QAT S JINOR AN(ARIIA R AUYL V1S
g
AA ojf(ex.dIX)= HE | ojd Ayt ALY o1
i}
) "action": "9. \ucb49\uchb44\ucllc
16:35 ActionRecog . TP
\uc870\uc791\ud5b58\uae30
SLA_Knowledge "recognized_action_id": 9
SLA_Service executed S21_61_Action_Reading
TTS # EE FoNL
7‘:7].
Audio_STT sof= i
SO (FN)
TTS S| RA R 4 i R ) e
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Audio_STT | A|Uof w8} Eo] 7 S09-TC-0 N
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(25 AL 53] 23ste s o] 913)
10:52:52.971222 | ActionTraining |
{"accScore":70,"count":1,".....,"trainName":"1.7}& 1 7]"}
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Lam, Yu, and Lee,2017; Cornwell and Waite, 2009)
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