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Development and evaluation of remote fireworks
interactive digital content using a videoconferencing
system to “connect people with smiles”

TATSURO KUDO!'® YUICHIRO IKEDA!
HIROSHI KONO! KURIKO KUDO?

Abstract: The coronavirus disease (COVID-19) pandemic reduced the opportunities for face-to-face communication
using facial expressions. However, videoconferencing (VC) has been used in a variety of situations. Although VC
systems have long been used for art and entertainment, few have been developed as interactive digital contents that
process facial expressions in real time, and the development and evaluation methods for such systems are still
unknown. In this study, we developed “FIRE-net-WORKS,” a digital content system that detects the smiles of remote
participants at multiple locations, and launches them as fireworks, generated by computer graphics in real time. We
used the Microsoft Azure Face API to obtain the face areas and smile values from the VC participants’ camera images
and draw them as “smile fireworks” using Unity. This work was conducted four times between August and October
2020; 623 people participated and approximately 550 smile fireworks were launched. The questionnaire results
(response rate: 27.6%, 172/623) showed that almost everyone enjoyed the fireworks (98%) and found it easy to
participate (98%). Many participants (80%) felt as if they were watching the fireworks together with others. The
results demonstrated the usefulness of this system, which allowed participants to share and enjoy the smile fireworks.

Keywords: remote fireworks display, media art, facial expression recognition, video conference

(© 2022 Information Processing Society of Japan 1



IPSJ SIG Technical Report

1. [FC&HIZ

i ooy g L AEYYE (COVID-19) DWATIEA % D

AFORME KRE S BIL ST, BRHTARY 4 VADFER - Ik
KPHEA TS 2020 1L, ZhFE TEMI TWIEARS
RAR—V B E D N A X bR - JEH A R
&N, AADEFSTHR—OMEE R TRLEZ &8
#L < Feolo. AxIXHFEZRIREEAEIS 2 R0 < &, £
NETHEZYFEIITEON M mCOaIa=r—aro
B, SMERHCIZF R~ A7 2 FAT 2 L1 kD
BHOEBLY 2 A F v —IC kB #ESHEaIa=r—va v
DT BB LR o 72[1]. —F T, WHEa@E 5k ICT)
UG L CERBHICW D AR ER 2 aIa=r—rs
VERITOETARE AT A (VC) oI LYy,
Zoom™ (San Jose, CA)=X° Google Meet ® (Google LLC,
Mountain View, CA) 72 & DY 7 k7 = 7 < Web ~<— Z D VC
DA —RICE R L, EVRRA, HE, ERERSCEREORA 72
BmICBWTHWSGND L9127 572[2-7]. VCIX, —ixm
I —F OFEEE I X D B A T WG L 75 % =8 E 1 CFH
HIZRD LR TE, FERICAWE A=Y Frary
2—4%— (PC) FOWRKRMELKY 7 My =T V4 Ny
DIERTARETHDH. T LI =7 IZBITIEBEHCA
T A R E~DIERTET TR, VC X COVID-19 44T
b A PEZRISMTE, RiGICLdaia=br—var
ZHEUT, BBV E2ELONDIZ 2T A A NELT
OIEANHYFCTED. ZNETIKVC ZAWET — k-2
BT A A MERORRIL L 2 ENTEY, FifiFse
Iy bU— 7 OEEESE TH D Asia Pacific Advanced
Network[8] Cld, BIFED A N—rT p—~ 2L LTiEL B
Nz oy —Ia—VvyrAtoairir—ra R
T T&E . £72 COVID-19 %313 T 2020 4EICfTb -
(2 b U —1 T AOFEI] TIEFEANER S 7 dkrEEh s
ZEFFICHE LR bZE, BEEEEZITH)>2&T 1 AL
WA FEE DL DAL DEENRY ZFRKH LT-[9]. VCIZ LV &
FAPBEEAREO 2 —FOREEEF»HSBRSEL, =
VEa—F—7 T 74y A (CG) AL (AD) % H
WCUTNEALIHEET DA X T 7T 4 THEOENT
CENAT UV BHIETE L EBIONDN, TDLXD
RBNXR SN TR Y, BFEFIESCSIMNE DO OFIE A H
ThD.

EEBIL, COVID-19 DEIERIITH 5 2020 4 6 Al
H DR REOHIENRE SN E0D, K &7
—~E LEEBENOSMTEL TV Va7 Y ERO
R RAEE =T, VT AVE A LR T Xt ka T

1 ARRKTHERY
Kurume Institute of Technology,
Kamitsumachi, Kurume, Fukuoka 2228-66, Japan
2 JUNKFFBE  EBRERE 7 VT ERERME T X —

(© 2022 Information Processing Society of Japan

Vol.2022-GN-115 No.11
Vol.2022-CDS-33 No.11
Vo0l.2022-DCC-30 No.11

2022/1/20

> [FIRE-net-WORKSJ %% L7z, ARIEMIT “RETASE
BFD” ZtET—~ELTEY, VCIZL-oTElFHOE
BOBIMEDON A TWBEEZEE L, CG- Al A GbEY
TNEAL DN T DA E T I T4 TTVE N T
YChB. AVETIT AT RTIVEINERI T YD
MFEEGE LTEAST— N 74 D BEEDOA—F A b
ZRITIATe Z L TLED IZ L DNk 72 bk & L5 Z &R
T& % teamLab @ [ 7 U 2 & 46Kk [10]1°, 2 —H DF)
SLBEIC L » CREICBRE SNTIEKREH B EF B &0
TELNAKID © fEkT 77U DA [1172ERH 503,
WP B ELDSER SN DB TOSMEREE LT
BV, BRI VC OFHIC L ba2—HoXEar 7
YIS S D &0 ) BRE TRV, ARBFZETIE, AEM
THW -G AE R TIEZ 8 L 8y 0 REEZ TR 2.
DI AT, NECTHIZ2—FFMERN DR T Y
OFMRMEEFFET 5.

2. A%

21 AVTUYORREBE

FELTc a7 Y OFMEA A—T %K 11ZRT.VCIZ
Yo THEMD2—FZTNZNDH AT DM % =FEH 5 EL
FL, BUEMSICTEET S CG OMBAR T AT L~Lb
ANT D, FWTED A TEHBNIZEEND 22—V DOFRE
L, TOFERE Y TIX A DKM EET CG Mg
EART B, BT, AR L2 CG M4 % VC OGRBHEAH
RICL > CTeERL—F~LEUET 2.

BAEHLA CEMET DMUB AR AT A OME A X 2 [TR
J. A — X NOLILE S CTAM &R S,

c A—HYoRFELRE - KEZEALLTERBIRER

L % 5 MR A ENE

.................... g EsEsmsEssssssssssgassEsEsssssssssssasmnEnEny

a—HICHE

a—HiF, VCEFEALY E— FTITLEREARZHE

X1 Ty omfEs A—

Figure 1 Framework of the contents.
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Figure 2 Outline of the image generation system of the work.
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Figure 3 The appearance of smile fireworks and

implementation method overview.
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Figure 4 Conversion from global to texture coordinates.
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Shader “Unlit/forFaceParticle”

l;roperlies

/I3 =F 4« 2D . B

_MainTex("Texture”, 2D) = “main” {}

J/EBFH2AF v @
_SubTex(“Texture”, 20) = “sub” {}

//HOR

[HDR] _HDRColor ("HDR COLOR”,celor) = (1,1,1,1)

s(lruct appdata

float4 vertex : POSITION;
halfd color : COLOR;

half4 normal : NORMAL;
float4 texcoords : TEXCOORDO;

i floatd custonData : TEXCOWOI:%

:erucl v2f @
floatd vertex : SY_POSITION;

halfd color : COLOR;

float4 uv : TEXCOORDO;
: TEXCOORD1;

floatd custonData

~—
~

vertexShader (appdata v)

v2f o;

o.vertex = UnityObjectToClipPos(v.vertex);
o.color = v.color;

0.uv.xy = TRANSFORM_TEX(v.texcoords.xy, _MainTex);

0.UY.2W = 0.U¥.XY;
o.customData = v.customData; *——————

return o;

}
f(ixedd fragmentShader (v2f i) : SY_Target

half4 col = i.color * tex2D(_MainTex, i.uv.xy) @
* tex2D(_SubTex, i.customData.xy);
col *= _HDRColor;

col *= i.color.w;
return col;

X5 KEIEKDOY=—HF

Figure 5 Shader for smile fireworks.
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Figure 6 Variety of fireworks.
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Figure 8 Many users participated from various places.
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Figure 9 Generated CG image.
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Table 2 Respondent characteristics.
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Figure 10 Evaluation of the work performance.
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Figure 11  Each answer for “Did you enjoy this event?”.
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