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Designing a Smart Ice Cube
with Beverage Alcohol Concentration Sensing
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Fig. 2 The apparatus we used in our preliminary study. This

measures light absorption of a liquid in the cuvette

in-between. An infrared LED emits light from the left

side, and a photodiode on the right receives. In this

example, we use 23.0 vol % alcohol acquenous solution.
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Table 2 12 beverages measured with smart ice cube prototype.

. FREHC B 3 BEHEME KFORT. ((19] &0 FE. )
Table 1 Alcohol concentration estimation results with
commercially-available beverages. The estimation is
represented as the mean + SD. The bold font
represents the best estimation. (Cited from [19])
FUdfE HESEAE (vol %)
s
(vol %) 1200 (nm) 1300 (nm) 1450 (nm)
SRR NS 11 10.16+1.79  15.93£0.22 13.00+0.13
A bl a2 13 9.55+2.93 16.73+0.24  14.12+0.30
\D_ FRTA 1 11 4.79+1.84  14.88+0.68 11.9540.31
wKIA 2 13.5 5.9942.73 15.9240.43 12.87+0.21
N I H— 5 1.584+1.28  10.08+0.19  7.6240.16
AR 5 -3.01+1.99 10.02+0.57 7.21+0.17
% HA 1 14 11.16+2.57  18.1940.54 15.50+0.10
o HAE 2 15-16 8.46+2.24 18.9440.55 16.68+0.26
Y AF— 40 32.3842.20  45.0140.24  41.02+0.32
) 40 33.13+2.65 45.524+0.52  42.06+0.21
% Rl 25 19.07+£1.07  28.314+0.53  24.2440.07
) FEHER 1 12 6.45+1.09  15.05+0.79  12.11+0.09
ZBER 2 20 14.48+1.45  23.2140.42 19.5940.11
V¥ a—
N 3 -43.4442.38  -2.67+0.41  3.09+0.18
L (o B aH)
:'“: VF¥a—iL1 3 0.70+0.98 9.62+0.68 7.974+0.19
é YF¥a—)L2 5 5.01+2.42 11.794+0.45 9.4740.19
Y¥a—)L3 9 0.74+1.83 11.62+0.29 9.84+0.17
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Fig. 3 Our smart ice cube prototype device (before painted in
black).

50T, BERICEENIEMSEIZ Lo TR 2%
MELT 2 BERH L. EHRIEIIFICRE GG EN, &
NG —HEEThTWwWb 2515, Hil{bor
&, HEEEORTHBET LY FaT— 3 v EEREDED
HEZLWOBRPOHETLE, ATFTD 3 DITHHET
5.
(A)ENTWEHOBMIZEAD T Z A CTHRIE % 3 5 I
BEHEZESNTWEEDD, KEHHB WM.
B)VANT v, EtE, FEEREOEHNDLSIZ, H
LWVENTHEZ T 58, RARHTEWS, 2%H

© 2018 Information Processing Society of Japan

Vol.2018-UBI-58 No.2
2018/5/18

IZHH B WS,
(C)RN=%2 5 TD&SIZ, BVIENTREZ T 58, =

WIRAE 2 59 < ST X872, b ISt
INoDEFZEBHRT LI BARELZHEL, e
NOEMTTEHMET 7. 3 DD&METEHM L 7-H DB
Bt gE X, Eatilrs il - 22 EET 5L, (A) Ik
1898 + 143 Ix, (B) 1£692 + 247 1x, (C) 1£39+81x T
Hotr., ZITHRBEIITY + EEEFZE Ix TRINTY
5. 7z, SEEBREDLEMAETORHNE, 7T ANTO
Fa—TOMEEIETOEZRNS 4EfTo72. Zh
1, BFIZRT2Fa—7omEIC & 3EEAEDHS
HRBE-DTH 5.

WEARAT + D XA A — NDFEIX 0 25 4095 £ TOER
fililz AD iz, ¥~ 3vKR—FH»5 BLE#EIZ& o
TPCIT¥(oNnS. FHlllIcdhz->TIE, BREDEOMEZ K
M B, EHRINLED 24 2 UK e & 712 U7zl
TNENDED 7 + XA A — NOMEEGHARD, TD7E
DaREHEE U TR L.

5.2 R
3FEMHOBRBIEEM (A) 75 (C) ITBWT, 12 FHD
AR UCEHl 217\, 7LV 3 — VIR LR RANE R
WEE2 70y MU DMK 4 THD. TRTOERELSE
HZBVT, BOAaOEE (RXT =)L, ALY
Fa—J), FIAY, T4 AF—) OFHIEIZAS e
BRONED, N5 2FBWEGESOEIERITE W RER
BaERU. BWari-TREBE2EOHE L, KigLE
WEDEE S5IZHFEY LAWK ORIZ K E R FHHMED 2
R ONT, PMERTRSNZRKERIZ & 28I
Nzt sd, REHFEOT S —N—13/NEL, Fa—
TOMEIZ L BEEEEFEL RV EREROITSNS. 3
DOEBNEMIT BT B Al EARSIEIEFR UEE 2R L T
B, BIMOERIZE > TX SRIREDBETIZID B0,
REBNXORBIINFIZOARIEEZONS. ThbE,
HENAT S PO FETRELOBMEZMO v 7L —
TavEFIZIENTENL, RARBETARASY—NT
A AFa—THEERTETELILWVWS I 2EKRT 5.

5.3 E&R
BENEOWEICEHEEOY 7 bR oI ens, T
RTOPEFEO TV 23— VBEHED 72D, FKEOHED
BEXZGUTHEMEICHEZ DI 2 BERH L EZ 5N
5. F£l, BEOAXRY FE—LVRELEANIEENE D
D, FH=EY—=VEHEMIZEMLTWED, HIE I
IEREZR 7V A — )VIREDEEZHETETWS. Lzh>
T, YOREOEOZHINEL RRTONE WO REDVRSE
BETH 5.



BHRLEF SRR E
IPSJ SIG Technical Report

6. 7TV —avyr)F

RTINS A& > THEBEPHEINE T SV r—vay
Bl % R R 5.

6.1 BHEMDBLWVWADZDHODTILI—ILRH

THHI—=NVTVUVILX—%FEL TWB AR, TiRHDOL
M7 &, T3 = Z2ERL TEWIT RWADR—ERAZE
T5. LU, fREHZ 7LV a— I REENTVWRNWI &%
WrH2Z &IFHEL V. RO TV I— L E2BRHL 2R
R= b 7 ARAFa—TDREBWT B LB T TV r—
avhdrnl, TOLIRANZENEL L THEERD
ZirXETES.

6.2 NI TFILDEHRZE

HAOEADT VI —IVEBOHZ TV E, SR FEE
DEEZMZZRIELZZERELY. AX—FT 1A
Fa—TRTNI=NVERIZEUEN T =KXy 2 %))
TIVRALTHZDZERNTENE, o TFVIERE L
TEHZENAEETH D.

6.3 SAR—REZMHTEIEDXZE

THhIA—VEREERSRATELZ ik, a7 va—
NhEBEDOERZF ERIT. AVN— M 71 AF2—TH
D LED ORBAY— NEZEXT, fRBEOR—R% 11—
PFIZ74—= KRN 23252 ehTENE, TOLS%adEH
JERZE PS5 Z L IZENS.

7. BHYIC

AT, TVI-VEREOEM2 XETLZ%H
Bz, RO 7V 3 — VREFHIIZ T A — R T A A
Fa—TOWEETo . VILRIZRE 2 AN THEARNN
DFEEEIRE %2 FH 2 FHERZ TV, 1450nm O ¥ —
I WEEFED LED 237V 2 — VIREHEE IZ R TH B
ZEEBHSHIILEZDL, Z0O LED ###H L TEEER
R R A 2/NLD AR — T A AFa—T D71
FNRATEREELZ., Ta XA TEANT, SKERHIZE
Z 505 3 DOBEBDEEM N Tl OFE & S 5 £
ATV, BEHECHETIAERMERE L I S RIWRITH
758D FEDE 5Tz,

SE

[1I]  Ann, R., Petra, B., Toby, F., Ken, P., Joseph, B. and
Trifonoff, A.: The Social Context of Alcohol Use in
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on Addiction (NCETA), Adelaide, Australia (2009).
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