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Detection of Respiration, Heartbeat and Lying Posture Using a Tactile Sensor on a Bed

Toshiharu MUKAI"

Abstract

Sleep monitoring systems that can be used in daily life for the assessment of personal health and early detection of diseases

are needed. We are developing a system for unconstrained measurement of the respiration, heartbeat and lying posture of a

person on a soft rubber-based tactile sensor sheet. To extract faint heartbeat signals from pressure detected by the tactile

sensor, improvement of the S/N ratio is needed. This process takes some time, and can be conducted at only a limited

number of locations on the sensor. The suitable locations for the heartbeat detection depend on not only the location but

also the lying posture of the person on the sensor. We have developed a method for detecting the lying location and posture

using a pattern recognition technique based on machine learning. In this paper, we report the method, its experimental

results, and a realtime program using the method.
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Fig.2 Setup of our sleep monitoring system (a), and photos of the

SR sensor with and without a human on it
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Fig.3  Schematic structure of the SR sensor.
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Fig. 4 Time series of SR sensor output and its FFT result.
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are omitted.
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Fig. 7 Suitable locations for heartbeat detection. The circles show

the suitable precise cell locations.
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Development of Detailed Chemical Kinetics Model of hypergolic bipropellant

1
Nozomu Kanno

Abstract

)

The detailed chemical kinetics model of monomethyl hydrazine/ nitrogen tetroxide (MMH/NTO) bipropellant for

hypergolic ignition has been newly developed. The rate coefficients for the important reactions in hypergolic ignition of

MMH/NTO were theoretically calculated for the present model. The decay profile of NO, in the mild reaction of diluted

MMH/NTO/N, mixture at ambient temperature was in good agreement with previous experiments. The hypergolic ignition

of MMH/NTO at adiabatic condition can be described by the present model. The reaction path analysis was performed for

the understanding of the gas-phase hypergolic ignition mechanism.
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Fig. 6 Temperature and concentration profiles of thermal
decomposition reaction of CH;NHNH, at 917 K and 1 atm in
No.
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Fig. 7 Concentration profiles of NO,, N,O, and HONO for the
slow reaction of the diluted mixture of MMH/NOyN,O,/N, =
1.25/0.84/0.07/97.84 at 20 °C and 1 atm. Solid and dashed
lines indicates theoretical calculation from the present study

and previously reported experimental values,"” respectively.

{Z CH,NNH, — H,CN + NH,, H,CN —» H+HCN (Z X D 1
# IH, HON, H, NH, 2VERET 2 2 & S BN 7o 7z,
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Fig.8 Temperature and concentration profiles of hypergolic
ignition of MMH/NTO under the initial condition of 350 K, 1
atm, and = 1.
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G

Fig. 9 Carbon flux of hypergolic ignition of MMH/NTO at 5.5
ms under the initial condition of 350 K, 1 atm, and ¢ =1.
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Basin Research on Adaptive Structure Systems

Atsuhiko SENBAY

Abstract

This article describes a brief summary of authors’ studies on adaptive structures done by the Author and his colleagues.

The objective of these studies is to add the adaptability of structures according to environment, mission, and required

performance. In particular, specific adaptive structures that uses active materials, a method for structural identification

using variable physical and geometric parameters, and morphing structures using bi-stable composite laminates are studied.

In addition, some challenges in this area are briefly addressed.
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A 3-axis Tactile Sensor with Quad Seesaw Electrodes Measured by a Switched Capacitor Circuit
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Abstract

A triaxial capacitive tactile sensor has been developed with quad seesaw electrodes. The sensor characteristics were

measured by a switched capacitor circuit. The proposed sensor detected forces with a complete differential detection by the

quad seesaw electrodes. The sensor chip size was as small as 3.8 x 3.8 x 0.7 mm”. The triaxial tactile sensor function was

successfully demonstrated.
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Numerical Study on Development of Seismic Performance Evaluation Method
for Reinforced Concrete Piers Wrapped with Steel Plate

Hanbin GE ", Toyoki Ikai?

Abstract

Reinforced concrete piers wrapped with steel plates have been widely used in highway with the advantages of high
load-carrying and energy-dissipation capacities. However, it is observed that the steel plates near the pier base and the
holes for infilling the bonding paste are liable to corrode due to waterlogging and other corrosion environment in practical
applications. As a first step of the study, this part of work is aimed to develop a numerical method for evaluating seismic
performance of such reinforced concrete piers. To this end, the accuracy of the employed two-dimensional elasto-plastic
finite element analysis method is verified by comparing with experimental results. It is shown that the lateral load-lateral
displacement curve obtained from the numerical analysis coincides well with the test results, which indicates that the

employed two-dimensional finite element formulation is accurate.
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Table 2 Material properties of steel
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Fig. 4 Stress—strain curves for concrete
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(d) Comparison of numerical results

Fig. 5 Comparison of lateral load-lateral displacement curves
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Fig. 6 Contour plot of principal tensile strains
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Fig. 7 Contour plot of principal compressive strains
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Fig. 8 Contour plot of shear strains
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Fig. 9 Contour plot of plate’s Mises stresses
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Fig. 10 Contour plot of rebar’s axial stresses
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Fig. 11 Vector plot of principal compressive strains

-03

-02
+4.545e-04
-6.760e-05

(a) Case A

(b) Case B

E, Max. In-Plane Principal

e-03
+1.528e-03
-4.301e-05

(c)Case C

Fig. 12 Vector plot of principal tensile strains
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Needs of Bus Information for Community-bus Users and Effects of Improved Bus Map on
Riding Intension

Yuki ISHIKAWA", Yukimasa MATSUMOTO?

Abstract

Desirable information provision and conditions to obtain bus information on a community-bus operated in Togo town in

Aichi prefecture have been clarified by a questionnaire survey and resident workshop in this study. As a result, it is found

that the elderly who are dominant of the community-bus passengers have difficulty to obtain the bus information through a

Web site, so that the information provision without the Internet is necessary form them. The desirable information is also

different according to a passenger attribute and riding frequency. Moreover, the elderly require a wide range of the

information more than the other ages. With regard to a bus map which is an effective mean to provide bus information

without the Internet to the elderly, satisfaction can be improved by reforming based on the needs of elder passengers.

Finally, it can be seen that a new bus location system with a tablet device in a community-bus seems to be suitable for

providing information in the bus.
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Compressive strength and tensile strength properties of short glass fibers reinforced concrete

Takuma KAJIURAY, Kentaro IWASHITA?

Abstract
The purpose of this investigation was to verify the Fiber Reinforced Concrete’s (FRC) strength properties and workability.
Slump test, compressive strength test, tensile strength test and observation of cross section were carried out. Fiber volume
content (V) is 0%, 0.5%, and 1.0%. In consequence, concrete’s flowability was reduced when short fibers (1.0%) were mixed,
FRC’s tensile strength was improved than plain concrete, and short glass fibers in the specimen cross-sections were pulled

out or ruptured. Tensile strength will become better by improving bond strength. It is necessary to consider the future task

about the workability, compressive strength and pull out performance.
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Table 1 Physical properties of material

Employed material | Type Characteristics
Cement Ordinary Portland cement | Density3.15g/cm’
Fine aggregate Silica sand No.5 Density 2.60g/cm’
Coarse aggregate Under 25mm Density 2.72g/cm®
Admixture High performance AE | Polycarboxylic acid ether compounds Density 1.04~1.11g/cm’
water reducing agent
Short fiber Glass short fiber Density 2.80g/cm’, Tensile strength 1500N/mm?, Young's modulus 74kN/mm?,
ACS 13H-103(20)/V Thermal expansion coefficient 9x10/K , Rupture strain 2.0%
Table 2 Concrete mix design
. . Unit quantity (kg/m®)
Specimen’s Design strength w/iC - -
name (N/mm?) (%) Water Cement Fine Coarse Admixture | Vi(%)
aggregate aggregate (g/m?)

24N-F0% 24 50 160 320 759 1080 8640 0
30N-F0% 30 43 160 372 715 1080 10044 0
40N-F0% 40 34 160 470 652 1061 12690 0
24N-F0.5% 24 50 160 320 759 1080 8640 0.5
30N-F0.5% 30 43 160 372 715 1080 10044 0.5
40N-F0.5% 40 34 160 470 652 1061 12690 0.5
24N-F1.0% 24 50 160 320 759 1080 8640 1.0
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Fig.6 Slump test result (40N-F0%)

Table 3 Slump test results
Specimen’s Target slump Measured slump
name (cm) (cm)

24N-F0% 8 9.5

24N-F0.5% 8 9

24N-F1.0% 8 7.5

30N-F0% 8 9

30N-F0.5% 8 8

40N-F0% 8 8

40N-F0.5% 3 75 Fig.7 Slump test result (30N-F0.5%)
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Fig.9 After compressive strength test

GIRREE L T 21) — D DOREHREEDOBIFR

Compressive strength(N/mm?2)

Compressive strength(N/mm?)

Compressive strength(N/mm?2)

ZOR 5B AR 78 No.56 2016

25

B C24N-F0%-1

[N
oS

B C24N-F0.5%-1

1 C24N-F1.0%-1
15

10 -

0 +

S

& g ‘(@\? ¥ Qo\f’ & ELAE S A L G

N o
§«§\x§§$&0~ Q@@Q\,fp@@@

» R & N
F TN NS NN N NP

Specimen's name

Fig.10 Compressive strength test results (24N/mm?)
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Fig.11 Compressive strength test results (30N/mm?)
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Fig.15 Tensile strength test results (24N/mm?)
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Fig.17 Tensile strength test results (40N/mm?)
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Fig.22 Short glass fiber (pull)
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Fig.24 Number of short fiber in cross section (24N/mm?)
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Evaluation of life convenience for each residential area with accessibility measures

Hiroyuki SUZUKI", Atsushi SUZUKI?

Abstract

Local cities have many serious urban problems in recent years. With the population decline and location of large
commercial facility in suburbs, commercial activities in central area are decreasing. As such an inefficient urban structure,
accessibility of residents become lower. Policy for “compact city” has been proposed and carried out many policy
measures to convert cities to compact. However, evaluation of individual's life convenience is necessary to make plans for
converting to sustainable urban structure. In addition, it is important to consider life convenience of transportation
disadvantaged people. The purpose of this study is to evaluate the life convenience using the accessibility measures with
building micro data to provide information for converting to compact city. In this study, Seto City in Aichi Prefecture is
selected as a study area. The main result of the accessibility analysis is that central area where population density is not so
high has high accessibility scores for every type of facilities but education and medical & welfare as well as zones with
higher population density does not have high accessibility to facilities, especially by walking. In the spatial analysis,
accessibility was different by the distance resistance of walk and car. In addition, accessibility differed by facility type and
characteristics. Based on the results, one of likely causes of this spatial discrepancy is discussed and directions of
countermeasures for inducing urban structure to the better form are proposed in terms of accessibility to urban facilities.
These information should be useful for planning sustainable urban structure and related policy measures.

1. XLHIC WZED D ZENTE, LD TIIRBTHES
EFEEK 72 & OB HEA SRR TR, IR IS

IHEOTRBEOHGE T T, AR, D7t
DIFEITITHE, RAA~DOKTL Y 3 » B 7 E— /LDt
WZXY, FEEORGE, ROTTEOZER, mEE R D
B\ WE5E ORI E W - RIERREAE LTS, 290
S TSN IER TS 2 TRR LT AER,  A% OATEFINE
MRS SITETFT L TWAZ ENMETHD. T H0HS
T IR, AEEFERE E TOT 7 2 ADES )3
FSNTND. ZD7, EFERCREE, FE
ERa oy ML, & TOREE D ANEFE R

T 7B A LT WA HIHEIE OISR D I TN D,

BYETIE, SEILTZIXCD, 2< OFRTT CREBETREZHR
TGO E BT B E DR E > TS, 2ok
72RO, K 26 4 8 AN Ik EA R EAE R R
WA TE N7z, Z ORI L » CEA S-S e b
FHENZ XY, EBHPIEAERE XA RRET D Z L A3A]
HEL o7, 61T, BEFEXINICERTERETA X

AR, EIEREE MBI e SRS S b e L
Hea R Ay NEITHZ ENHEE o7z, DL D
TRHIEZRRIT B Z & T, BRI A & SOF S & Fo\ IRFH]
T CGREL, #finaroyy MeaKD Z L& TFIR
ELTWS. L, FiktrTREZeER TG~ % [X]
2 1= DIV AT AR O BZMETF T <, EADATEF]
AR5 2 ENEETH .

Z ZCARRZETIE, BB 8T MUY 2 HA
ERERMT D720, B~ A 7 a7 —2 EHH LT
7R e )T AR L - T, FEERICRT B AER
AR AHNGHET 5 Z L 2 AL T 5. 7, 18k
CHEEICL DT 72 BT o OFWICER L, AT
Rzt £ TOT 72 eV T 4 (BT DR 0%y
WrEATH 2 &C, S%OMGERTH O HIFHE S RIZ OV
THEEATO.

1) ZHRFRFHE T FIER AR TR

1)Graduate School of Engineering, Meijo University 2) Social Infrastructure Design Engineering

50




T2 &) 71 fakE e o 7 A A G R AT Al

2. BIFHREAHRICETET I EY T118E

21 TOERVEUTIEIE
TRV T 4 BRI E TICE < OWFR T
ATk, ZOFMA%EIFAL X, RENWRT
7V T AR 4 DI ) THZENTES.
ZNENBRHES (cumulative opportunities type) 2 =X
(1), EHR (gravity type) * ¥ 3K (2), A (utility
type) > ¥ X (3), BEZEfiPR (time-space type) ¥ TH 5.
RFZERPR D IRFZEf] 7 ) A AW TT 7' el
T4 HRBT DEETH Y, FEDET VDML LRV,

AQ = 2 44}
Jeltyp=T] 1)

AC; : R IZBT 5T 7B T o
A MG TR RS

ty i~ THIOREENIH

T RREEhRHH]

ACE'_ = z Ajf{tij)
i ©)

AG - i iz A7 72 e T4

fity) : i~ WD FEAERTHT

t; iy EOBENREE

AC, =In (Z eyfak)

k

3)
AG  HMUSiIZRTAT7T 7BV EY T o
Vi HiUR G OFR k12 L DO, ZefiraEkss

BHAEDRFM L LT, BRI SR ORERIINZ,
Z OB ET DS BOBRE BB T 5 DO TH
. e A RO X E DO BN O
DHELGRILTRO D HETHD. ZORETAE S
TZHALBIRTH O, iTcigihikz 53E9 2 EEA 7R
WRERDI DD, BRI E RN E S & b FEAE & Bl
MOmF 25/ L TR0, AEMICFRREE B2 Hs 2.
Z OFRIECIIAS@ERE & L CHEEEO Mt S HREEREE T A
—ABHANBIND T LT D, NTA—HEEZ
B EITEST, ZFESERT 7 RVEV T 425D
LINTEDLM, NIA—H Lo THERBPRKE S B D
7o, /37 A—2 OHEEIXEEIAT/2b U2 672
VN E 7, B LSO TEES R Z L IE L

FIRR B TR FE i No.56 2016

TIEVEV T AREN EERL, EEH LUV T
LAARTEE LU GHES WD, ZRET 7
EUTAHEEL L TCHrZY AL LTHMONTWAEE
vy NETAEMGH LIZT & DRI T
W5, DT, SRR RS, 20T —
H B LG5, BZERIEE A OZERIT - BRI
DG LW BLENST 78 v T 4 AFTHEHETH
0, B & 2O 2 Bl CAE TEN 2 L HRZER Y
ALERAOVTEHET 2O ThHD. Gl AT Lot
FIHOBEFTRETH Y, MEROEFMIFEFITE . L
L, EAOTERASE TEIOT — 4 Z B LT 572
FIAT 2008 LWEEREE bW H. 2o ORI

FZECHHTEB I L > TENZIE L T D b O ETRIR
THIENEETHD. AR CIIEMRER LD
T W LT, Do b BENEO 2 DOREEERK
TG AL EEET D2 LINTE DEOBSHES)
I (gravity type) D7 7Y T 4 HEE AT S,

22  HEEFEESRADT 72 EY T 1 5

BltE, #iaROATERIEME A R A NN 25T,
FER EIIoRENTEY V9, HHEEO”RR C4E
A7 2> DESTIHEED 2 27 b S EZFHET 5 FED
B2 EBRENENTNDE 7. L Lans, #hfieko
1 2 I 2 720 CUME N OAETERNEM: 251l 5 =
EIFTET, XV 7 oG CONTANETHS.
Fiz, 77vIEY T BT AETIE, EICH—D
s T 2V —%xtg L LT-FZEIE 0 M T7ebi TR
D, BRI T ) —ERRHIEE LT, BEMD
& OAETERIEMEZ R ERNCEH L CODBFEIIE E AL
STV, Z@EE— RIZBALTE, NAREAHAZ
WHEH LT 78U 7 ¢ REOHRSE e &S
AT TR Y, HUFHICHEA S, ARG
LT3 Y29 Apoa5fis 77 e )T 4 OBRT
%, AP EERNERE~DOT 722 ) 7 412k
S THIE SIVTW D D EREHINHIBIT 5 J7ik7e E0ME
FENTWD . EAOTFEHESICE R L7ZZE TS,
TNT 4T B OBIEREN T 7 a—F %A L7
72 P RE TS KOs TEY, Adsm
~EA L TEOERAEZRL TS WY Z 2 TAIIgE
T, BHEHESS, 20T —F 2L LIRWES
WOT 7 v )T 4 FlEE O TEAOATEFMEMEC
B 27 7 BT 1 et b HEED 2 D048
WE—RFTTY. £, 778U T4 & ANASHRD
BRZB OGN L, Mk OZEMAHa1T5 2 & T, Fift
ATREZL AT REE A~ DI R 2 G 5. 2O, x4

P



T2 &) 71 fakE e o 7 A A G R AT Al

&I DR, ESBTREOFEFHEICI T 10 KEHIC
EEN, HOIHELED KHICEHR T D% T 5, BR,
A, Blh - ABE - M, V—E X, BRE, HEMEX,
B - ek, PaE - Ok 8 IHEITINZ, A&
T2 9 2 CHELE 2 DA, 4Rl - fRRD 2
HHZMA -3 10 HE &§°5.

3. AHIRTHAWGERET—4

31  AHARTRAWSTYV LI ETAIE1E
ARFZETIL 2 B TR L 91T, Shkehak & E{EH
MOT 78 BT 4% 2 DOASEE— FCHEr25 2
ENTE, DOBMREAE S OFT — 2 2L L
WEHROT 72 v )T 4 FEE)EEHTS.

N
ACE™ = )" pFef™i
=t “)

ACH" BT — R m IS K DMRR S A Tk ~DT 7
=)

Ny ks A 7k O

D Wi s A 7 k OISR GROBEDH—H
SBIES YN

B" C RBE— Rm DO/RT A—H

ti'f/. D AT — R mIZ X 5 i) MR ERHHA]

MaRR DIE~PRFIFE D I1ZHOWTE, BROSFEDIHT— X
DEUGTE oo T-lob— B ERRE AL L CGRHR A
17729 . ZRBE— N m IR ABED 2 RF— &3
%. PFER 120V, HEMEH S AT A ArcGIS O
Network Analyst (230, A v adFEFM G ETHR
N5) Oz e L, Mk E CER OS2
B U 2o, (Tl 4.8km, HEhHILE
BIERE-RIRE, EROFEIC X > TENENRR DS
WD EINTERE LTz, /T A—X B3t L HEEZE
NENTHEEATI2 D03, HEHFEICOWTIL 4 3Tk
D ik s A 72 L O G A1 772 72,
FHFERE X QIC L W iRZAEcaTAE L.

km _ g ckm)
Aci““‘(fiEfﬂ)=1u(Ac" AC®™) 450

ghm ®)

ohm R
AC " HBRAA T RICBT DT /e T4

FIRR B TR FE i No.56 2016

32  AHERTHWST—4

ARFZEO G & U CEEET A 3E Lz, W
FifiCIIHTE, D1t ol =il ZERH]
HTOMIEDORLE, BV WIRTEOAE, BoEfiee
W 7=MEINES L Te o TWND. filiak T — X IXHE~PRIE
Fli72 EOME R 2 RN CHR T2 2 L DS ATRECh DK
KA U v O-YIRA > b —% (2013 FEEERR) %
T2, T2 NOEWEY A S DR, A .
kL MR, —v R, BIE, HEMRR, ERE - @k
IAFCHERR, Bk - SR S THH ZHhH L, PHEMRR D
DRGSR L AR O —Sh it LEd - B
GHRELTIHEBE L. BROT—XIZ oW THE LI
B & 0 BIRSREROT — % 2/ Lz, WP
B B AEERIE IR O = & OfiekA Table 1 (R
T TORR, AR 1518 Lieo7e

Table 1  The number of facilities in Seto City

Facility type Number of facilities
Stations 8
Restaurants 263
Foods and Clothing 353
General Services 175
Volume Sellers 54
Finance & Insurances 27
Medical & Welfare 195
Public Services 96
Education 138
Compound Commerce 209
Total 1518
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Figure 1  The Seto population distribution in the 100m mesh
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Figure2 Parameter estimation results
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Figure 9 Relation between population distribution and
accessibility to each type of facilities by walking
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Figure 10 Relation between population distribution and
accessibility to each type of facilities by car

ZOOFER, HEECIIETORR DT 2 U — TR
MZH Y, 772U T ¢ O HUE CIIAREFIEM:
BIKL 2B Z Lotz [HEOEBETYH, T8y
B 7 4 PMEROHEROATEREM I HE L 7o TNV, &
7o, [EHNCRT DB iRk & R - kst o 2 THA X
i LESTAABNCDD Z E NS, DI LN,
I D ORERRIZER P LD LD LR T
5. £, ANABEORNE ZATIL, #5, AR
DELLLT 7B YT A IHENZ Loz, &
B 5 H ANFEEGC000-8000 (km®) TT 7L E YT 43
RbEVMEE 725 TBY . NREEAE AW L

LT 78I E YT 4 BREWODITTIERNWZ b7z

ZDT=, AL H DMK OATEREM: A 58D 2[R H
BWCThDHEBEALND.

ZOR 5B AR 78 No.56 2016

6. TUEIEUT«IZEET BN

6.1 BT

ANAGARE T 72U T 4 OBURIZOWT, £TH
figk 7 2 —& 2 OO E— REBE L, AEKYE
1% DA AT o 72, #5F% Table 2 (257

Table2  Correlation analysis results of the car and walking

Facility type Walking Car
Stations 0.196™* 0.107**
Restaurants 0.170™* 0.080™*
Foods and 0.115** -0.020
Clothing
General Services 0.159** 0.091**
Volume Sellers 0.161** 0.121**
Finance & 0.082** -0.033
Insurances
Medical & Welfare 0.246** 0.065**
Public Services 0.125** 0.001
Education 0.221** -0.058**
Compound 0.158™* 0.066™**
Commerce
(** P<0.01)
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Table3  Spatial autocorrelation analysis result

(Moran’s I)
Facility type Walking Car
Stations 0.97** 0.70**
Restaurants 0.89** 0.61**
Foods and 0.79** 0.44™*
Clothing
General Services 0.86** 0.62**
Volume Sellers 0.88** 0.68**
Finance & 0.78** 0.54**
Insurances
Medical & Welfare 0.80** 0.52**
Public Services 0.80** 0.50**
Education 0.74** 0.41**
Compound 0.79** 0.55™*
Commerce
(** P<0.01)
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