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Conversation activity recognition using interaction video sequences acquired from groups of pedestrians

Wataru GANAHA, Takumi OZAKI, Michiko INOUE and Masashi NISHIYAMA

We propose a method for recognizing the conversation activity in a group of pedestrians walking outdoors using a

camera video sequence. Various existing methods have been developed for analyzing interaction in conversation, e.g.,

action recognition of whether people are talking or not.

However, a method has yet to be proposed to recognize the

conversation activity in a group of pedestrians. In this paper, we design a method to extract features for conversation
activity recognition by using body interactions that occurred from pedestrians’ conversations. Our method generates an
interaction video sequence in a virtual road space using a temporal pose signal and temporal position signal representing

body interactions. Our method determines a conversation activity label using the interaction video sequence, which is

an informative and visible feature. Experimental results show that our method using an interaction video sequence can

recognize the conversation activity more accurately than comparison methods using a temporal pose signal and temporal

position signal.
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Fig. 1 Example of applications for conversation activity recogni-
tion. It is possible to determine whether pedestrian groups
are satisfied with their visit by comparing the number of the
groups having active conversations between a store and a
parking lot on their way to and from a store.
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Fig. 2 Overview of our method for conversation activity recogni-
tion.
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Fig. 3 Overview of our method for conversation activity recognition. We estimate body region images from a camera video sequence in P1 and a
temporal pose-position signal for representing the conversation’s body interactions in P2 and P3. We generate an interaction video sequence
in a virtual road space for extracting an informative and visible feature in P4 and determine a conversation activity label using the interaction

video sequence in P5.
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Fig. 4 Parameters used to calculate a foot gravity center f (¢, p) of
the image coordinate system of time ¢ of person p in P3.
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Fig. 5 Setting for collecting video sequences of conversations.
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Fig. 6 Examples of camera video sequences representing conversation activities in the groups of pedestrians.

150

100

50

Number of the video sequences

0
12 14 16 18 20 22 24 26 28 30

Time length

Fig. 7 Histogram of the time length (seconds) of video sequences
of conversation activities.

P A R% 16 ITHEE L.

ZEEDOTEF X FRBMOKEE % k8 % FRIT Leave-one-pair-out %
BWH L. BIRENICI34.1 TRREEBRG1E 2 B TR
3 1 oiREINI4 X T 7> a YEIE 12 lE T 2
MZHW, B 51l sl Ihi-A Y2572 a VHH
L =612 fA%ZIIFICH V. o 72 24 52 #ic
DWTHDIRL. BB, 1#lH7D 3(F N x A(F1T#E
BE) = 124 > &S5 7> a YEIERHER L. FHMET —
2ty T, ERIHNIE 204257 X MSERI N 2
HTEMPHR IR TS0, 2HOPTEL LR D
A3, 7R b e ORI TR 2 MAPTFEL 2. Kl
XTI, #HoPTHADBRUCANYTH->TH, HFOANYHE
% B5E, ZOMOFPTRET ZRFEONERPRNIE DS &
FEZxl. ZOzd, FABPR—ANYTH-7- LThH, FHT
HELTVRIEBEA VXTI a V3B TWS LRELERE
fTo7. MEEKT MG LD, 72 il o TH—
BB EZTHIF — &Ly MNIZED b ot BB, S
R LABERTHEBIOEIN - ERIG HE I, REO Iy 72H
FLtickshnwk SR

4.3 EAMEE

A vRS5 7y a VEIERREEY LTHVRRETIEROER
MEFMEL 72, Do, DINOREEE AW TRIEDER
XFGRORE R L.

MI: AR50 aVEES
BEFEDA &S5 7>a yBIA S 2RMELY L. B
PRI, FhE P4 TERINZ S 15, I 5IFH
%P5 CHBIE S AR LY. Z0EHEOESY A X
% 100(HEZE5) x 100(HEZEE) x 3(BE) x 16(RZI%) &
L7.

M2: A¥1J L —TEhE R
NI N—TDORZ T ERTHE R 2RHEL L. %
DRZITOENZFEICK 6 TRLIZBDTHS. FHitx Pl
THEE S M-S R(t,p) € R(p) ZHWT, RA—2
N—TWRET 2 24D p1, p2 DE—HEFAICIE 2
912, AXSEHEIIH L TROI ZFRE L. F—2 01—
TEBRT 20 5 0ERD B, FHiE P4 THRZA
Y OEREE AWz, A7 L— 78l R % FiiE PS
DFRHNBANEHEE L, X 51\ — FEE D & EH)
EERAER L. ERRIIEEOUIHIRAE, M1 & FEERC
T YR LNIRE LT, ZOFRBEOEHY A X% 100([H
FH) x 100(HEREE) x 3(aE) x 16(FFLIE) v L.

M3: ZBDERIIES V(p)
N TN — BT 2 ENWD SHE I NI ERBDRFR
FHES V(p) ZFiE L Lz, BRI, FHiz P2 T
B XN V(p) &, FhiZ PS OFFMNEAEEEL,
RERFUSERAR L. WIFRFIEE OWIARGZIE, Rk
25 Y RLIIRE L. ZOEBERIES OB 4 X
% 6890(THAH) x 2(NH) x (B ) x 16(RE) v L
T2. =B, MOFHME L IOt ERIZ 272012, —HELE
WHREWTESECE 5000 125 Y X LY ) 7 LTk, B
B4 X% 5000 x 2 x 3 x 16 225 100 x 100 x 3 x 16



T

——t

=%
—

— =3 %Y

-
3

——

~EELe
—

=T
"q\ﬁv

= [ == ===
- | = = | = | =

{
j
f@
i
i

= || = || = || = || =

== [ = | = [ |-

= || - || || D || D~

(L DRI

00 A0 R B

v ﬁ”ﬁ i& 2% ;J ’%‘ ,%ﬂ% f f& i'
(a) Active (b) Inactive (©) None

Fig. 8 Examples of interaction video sequences S

| Input: Short video sequence §  100X100X3X16 |

<+ Output array size
(3D convolution 100X100X16X16 |
(3D maxpooling 50X50X16X16 |
(3D convolution 50X50X32X16 |
(3D maxpooling 25X25X32%x8 |
(3D convolution 25X25X64%X8 |
(3D maxpooling 12X12X64%x4 |
(3D convolution 12X12x128X4 |
[ 3D max pooling 6X6X128X%2 ]
( Dense connection 200 )
[ Dense connection, Softmax 3 ]

L+

| Output: Conversation activity label |

Fig. 9 Architecture of C3D in our experiments
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Table 1 Comparison of accuracy (%) using each feature for conver-
sation activity recognition

Feature for conversation activity recognition | Accuracy
M1: Interaction video sequence S 76.2+0.7
M2: Pedestrian group video sequence R’ 57.3£1.3
M3: Temporal pose signal V(p) 72.940.9
M4: Temporal pose and position signal V(p) | 74.140.7
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Fig. 10  Architecture when using LSTM or GRU in our experiments

Table 2 Accuracy (%) of conversation activity recognition when
applying deep learning methods for handling time series

signals
Feature Method | Accuracy
M1: Ours C3D 76.2+0.7
M3’: Pose parameter V'(p) | LSTM 67.4+0.9
67.6£1.0

M3”: Foot position F(p LSTM | 40.8£1.0
M3”: Foot position F(p GRU 40.5£1.2
M4’: V' (p) + F(p) LSTM | 67.1+£1.1
M4’: V' (p) + F(p) GRU 67.5£0.9

(

M3’: Pose parameter V'(p) | GRU
)
)

ERFHE L7z, HEBICH WA RIS X SHEOMERZLIR .
L7z

Ci: IE®
NN —TDIEHIANMRIE D X 2 EICEE LK. Z
T TR 42 THRREANWZ L —FOHLLE f(t,p1,po)
EHWE. HIT LTV RETHANCBWT, FLE
F(t,p1,p2) 5 4.25 m BN =81 OB, ¥ DR
KBWTHREI X SHEZHRBE L. ZOREADOES
EHRED S 0.85m & Lz, ZORED X FHADORESL
1% 4.2 THRRZZBBRFEZ DD TH 5.

C2: 5@
N7 —TFDEBEANMEE D X Z 2 EIWCEE LK. BT
LTWAETARIZBWT, ZOANY IV —TFOHIMLE
F(t,p1,p2) 5 —4.25 m BN =B/ L OfiEA, YOl
BN THREHI X SHEEHRE L. ZOHEADE
XZEHDS 0.85m & L=,

C3: Lk
NN —FDHEEANIEA X S B HICEELE. AW
Z N — T ORE_ETOHOIE £t p,p2) N, ¥ ORZI
WKWBVWTHRBEI X FHEAEHRE L. TOHMADOES
RIS 0.85+4.25 =5.1m ¥ L7-.

C4: BF
N TZN—TDRTANRIE S X Z 2 HEICEE L. AW
ZN—F O LT OO f(t,p1,p2) N, LD
WBVWTHREI X FHEAEZHRE L. TOHBADOE
ZHED 5 0.85 —4.25 = —3.4m & L7-.

C5: &Afilm



™ @

C1: Front C3: Over head C5: Right side
C2: Back C4: Under feet C6: Left side

Fig. 11 Examples of interaction video sequences generated from
different virtual camera viewpoints in P4

Table 3 Accuracy (%) of conversation activity recognition when
generating interaction video sequences from different vir-
tual camera viewpoints in P4

Virtual camer viewpoint | Accuracy
C1: Front 76.21+0.7
C2: Back 74.84+0.3
C3: Over head 70.24+0.8
C4: Under feet 72.0+0.9
C5: Right side 40.0£1.5
Co6: Left side 48.242.6
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Fig. 12 Evaluation of the accuracy when changing the parameters
for generating short video sequences in P5
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Table 4 Confusion matrix when using the feature M1 of our method

Predicted label
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Active 1949 90 41
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