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Noninvasive Biological Sensor System for Detection 
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1. INTRODUCTION 
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drowsiness， and in量.ttention，also known as註le“'Big羽lfee."
In order to eliminate tI1eseぬ.ctors，a wide variety of research 
haveb舘 nconducted 0獄事ystemsfor monitoring driveが biolog-
ical signals such鎚 elec綾田n切phalography(EEG) (slee陣ess
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in耐ving)[1]ペ3J，motぽ behavior，divided a倣ntion，and/or 
mer脂1workload under the influence of alcohol [41. But， few 
reports have ad命斡sednoninvasive methods for monitoring tIte 
condiめねばa耐 ver.
M絞めoveれthebreath-aIcohol co抑制trationnteasurement， 
thepr恐縮Itwidely utilized mettぬdologyto prevent drunk会ivω
ing， is not ableωstopdrinki略。，falcohol after one s凶 ts必ving.
Breatl1 al∞hol i伊itioninterlock devices reduce recidivism by 
4仏95%轟slong as出einterlock rem綴部onthe c紅 [5J.Then， 
we are trying to invent a novel system for monitoring drivers 
no凶nvasively部 ddell民出g蜘命ivers警合短話ngafter tI1ey staJt 
driving. 
Therefo陀， we have cons釘ucteda seat incorpor盈:ting銅剣r剛
pack sensor由atcan be retrofitted into加 exis出gautomobile 
総鋭部dreported Ule capab泌tiesof this seat for si悩抑制ve
detection of impainnent of議会iverwho has cons磁nedalcか
hol [6]-[8J.百lesensor system in tt泌総athas since been泊ト
proved. Biological signaIs， such as加減y-trunk:plethysmogram 
加dresp国tion，were detωted from tIte back of tI1e命iverusi球
出e誼?量cksensor， a noninvasive藷ndnonconfining metl1od. 
Theex官'actedbody剖 mkpletl1ysn誕:>gr盈msignal was defined as 
組組-packp泌総wave(Aドp""う.An algoritl1m for tI1e deωction 
of alcohol-impait泌命ivingw部 generall話会'Ominv，悶tigations
of the AP-PW. 
百lephysiological and psychological condition of a human 
changes continuoωly， so a ntetl10d witl1 high tempor減 resか
lution should be used to c母ぬreUle biological si伊alch紹 g号s.
TInteseries翻 alysisis well known as a sensitive metl10d to avoid 
a lowering of tI1e temporal resolution in si胆alanalysis [9]， [10]. 
nお陀fore，尚isstudy proposes a new algoritl1m of Ule会e-
quency翁neseries analysis to必sting滋ishbetw僻 nthe nonnal 
佃dintoxic議:tedstates of a person. 

江主XPERIMENTALMErHOD 

A 広崎peri，附 ntalApparatus 

As母atconta泊泊gUle air-pack sensor used to m∞itortheAP-
PW ofa su対側is量hownin Fig. 1. The digital pulse volume， 
using a finger clip photoplethysmograph (SRδC，AmcoK.Kふ
納 dせlebt泡ath--alcoholconc郎総tion(AI心mini，To治iD偲 shi
K.K.) were叙leasuredwitl1 tI1e AP-PW， simultaneously. 

B. Experimental Method 

Four subjects participated in this study.官lesubjects were 
h錨I白Yadults (Subjects A， B， and C were males，叩dSubj配t
o was female) aged 2か22years (mean age: 21.0 y錨rs).割問
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