DIGITAL TACHOGRAPH CROSS-REFERENCE TO RELATED APPLICATION This is a national phase
application of PCT/JP2010/007261 filed December 14, which claims priority to the Japanese Patent 5
Application No. 2010-126448 filed June 2, 2010, the contents of which is incorporated herein by reference
in its entirety. BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention
relates to a digital tachograph 10 installed in vehicles, such as taxis, buses, and trucks of transportation
companies which have a duty to install a taebograpractissrabigles. 2. Description of the Related Art
Conventional digital tachographs numerically take 15 records of driving data, including all of legal 3
elements (time, distance, and speed), and record them on a memory card. The driving data is read in a
personal computer after the end of driving, and an operation administrator analyzes the safety and the
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This is a national phase application of PCT/JP2010/007261
filed December 14, which claims priority to the Japanese Patent
5 Application No. 2010-126448 filed June 2, 2010, the contents

of which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a digital tachograph
10 installed in vehicles, such as taxis, buses, and trucks of
transportation companies which have a duty to install a
tachograph in the wvehicles.
2. Description of the Related Art
Conventional digital tachographs numerically take
15 records of driving data, including all of legal 3 elements (time,
distance, and speed), and record them on a memory card. The
driving data is read in a personal computer after the end of
driving, and an operation administrator analyzes the safety and
the economical efficiency of thedrivingwith analysis software.
20 Thus, digital tachographs have been widely spread and
improved from points of view of the economical efficiency and
the safety of transportation. As toworking time and other labor

conditions for automobile drivers, these matters are considered



20 Thus, digital tachographs have been widely spread and improved from points of view of the
economical efficiency and the safety of transportation. As to working time and other labor conditions for
automobile drivers, these matters are considered to be elements for causing traffic accidents in many
cases. Accordingly, as part of measures to prevent accidents, "Standards for Improvement of Working
Time, etc., for Automobile Drivers (Notification No. 7 by the Ministry of Labor)" 5 (hereinafter referred to
as the Labor Standssds Qrdinance) wascissyedqn febryary, 1088.dhen, ihwas revised éxpart by
Notification No. 4 by the Ministry of Labor as of January 30, 1997 through experiencing revisions in 1991
and 1992 and was®stablished as Notifigatiorr No. 365y the Ministee of the 19cMimistry of Land,
Infrastructure, Transport and Tourism of August 20, 2001. The outline at the time of filing this application
is shown in FIG. 35 afdAeé followitiy aEsfptionf DRty GirheTFhefetm "6AKIOH 6ffe® Mé&ans a period

from the time of 15 leaving the garage to the time o; returnig?\?to the garage, includingobrea;,k time. The
term "break time" i&afis a totalof pelicas whSrein A state &f Vehidtd'sp&éd of U knASdnitinues for

P G L S e
on-duty time exceadss15 howtsdoes pot exeeed Then, it was revised in part by
Notification No. 4 by the Ministry of Labor as of January 30,
1997 through experiencing revisions in 1991 and 1992 and was
established as Notification No. 1365 by the Minister of the
10 Ministry of Land, Infrastructure, Transport and Tourism of
August 20, 2001. The outline at the time of filing this
application is shown in FIG. 35 and the following description.
On-duty time
The term “on-duty time” means a period from the time of
15 leaving the garage to the time of returning to the garage,
including break time. The term “break time” means a total of
periods wherein a state of vehicle speed of 0 km/h continues
for 10 minutes or more. The on—-duty time must basically bewithin
a limit of 13 hours a day. Exceptionally, this limit can be
20 extended up to a maximum of 16 hours, provided that the number
of days wherein the on-duty time exceeds 15 hours does not exceed
2 times a week. The on-duty time also must basically be within
a limit of 293 hours a month. Exceptionally, this limit can be

extended up to 320 hours for 6 months in 1 year when there is

25 a labor-management agreement, provided that the on-duty time



2 times a week. The on-duty time also must basically be within a limit of 293 hours a month.
Exceptionally, this limit can be extended up to 320 hours for 6 months in 1 year when there is 25 a
labor-management agreement, provided that the on-duty time of 1 year does not exceed 3516 hours.
Rest period The term "rest period" means a period from the time of returning to the garage to the
following time of leaving the 5 garage. The rest period must be tried to be taken such that it continues 8
hours or more and the¢est pered at drivers agldsess beeames longer than that in other places. Note that
1 day is defined as 24 hours from the time of leaving the garage. Holiday 10The term "holiday" means a
continuous perRekef @eesiogeriod + 24 hours. This continuous period shall not be less than 30 hours in
any cases, and holidays must be acquired at least once in 2 weeks. Driving time 15Driving time a day
must not exceed 9 ho&ge(agépérgé’ﬁﬁ-st period” means a period from the time of

returning to the garage to the following time of leaving the
5 garage. The rest period must be tried to be taken such that it
continues 8 hours or more and the rest period at driver’s address
becomes longer than that in other places. Note that 1 day is
defined as 24 hours from the time of leaving the garage.
Holiday
10 The term “holiday” means a continuous period of a rest
period + 24 hours. This continuous period shall not be less than
30 hours in any cases, and holidays must be acquired at least
once in 2 weeks.
Driving time
15 Driving time a day must not exceed 9 hours (average for
2 days), and driving time a week must not exceed 44 hours (average
for 2 weeks). A continuous driving must be less than 4 hours.
Time off from driving for continuous 10 minutes or more each
time and for 30 minutes or more in total is necessary for a
20 cessation of a continuous driving.
Working on holiday
Working on holiday is allowed 1 time in 2 weeks.
Overtime working
As to overtime working, maximums for 1 day, 2 weeks, 1 thru

25 3 months, and 1 year must be concluded in a labor-management



2days), and driving time a week must not exceed 44 hours (average for 2 weeks). A continuous driving
must be less than 4 hours. Time off from driving for continuous 10 minutes or more each time and for 30
minutes or more in total is necessary for a 20 cessation of a continuous driving. Working on holiday
Working on holiday is allowed 1 time in 2 weeks. Overtime working As to overtime working,
maximums for 1 day, 2 weeks, 1 thru 25 3 months, and 1 year must be concluded in a labor-management

agreement.Hergy asdadisinessase such asdirgent transportalionsor hazardous materalstransportation,
application is exempted under a determination by the Head of the Labor Standards Bureau of the Ministry
of Health, LabormamdsbMelfaier-urther, there ard folowing exceptions to the sedutytime and the rest
period. Exception to the rest period Only in cases where inevitable business necessity exists, the rest
period is allowedPd besplit intdSeVErBPPER0US OF 1024 ABLRS B Arfdrecdadty tifmeSfdf e fimefprovided that
the cumulated time of the several periods reaches 10 hours. This is limited to one half of total working

days in a prescribed pRRbd: EXLEPtion oF2 Givérs the Ministry of Health, Labor and

5 Welfare. Further, there are following exceptions to the on-duty
time and the rest period.
Exception to the rest period
Only in cases where inevitable business necessity exists,
the rest period is allowed to be split into several periods of
10 4 hours or more each time for a time provided that the cumulated
time of the several periods reaches 10 hours. This is limited
to one half of total working days in a prescribed period.
Exception of 2 drivers
In cases of 2 drivers (with bed), the maximum on-duty time
15 can be extended up to 20 hours a day, and the rest period can
be shortened down to 4 hours.
Exception of alternate day work
Working for 24 hours is allowed up to 3 times in 2 weeks.
In this case, a 4 hours nap at night is necessary. However, the
20 total on-duty time is limited to 126 hours in 2 weeks. A rest
period of continuous 20 hours or more is necessary after work.
Exception when boarding ferry
Two hours during boarding a ferry are treated as the
on-duty time, and the other period is treated as the rest period.

25 However, the rest period after subtraction must not be less than



In cases of 2 drivers (with bed), the maximum on-duty time 15 can be extended up to 20 hours a day, and
the rest period can be shortened down to 4 hours. Exception of alternate day work Working for 24
hours is allowed up to 3 times in 2 weeks. In this case, a 4 hours nap at night is necessary. However, the
20 total on-duty time is limited to 126 hours in 2 weeks. A rest period of continuous 20 hours or more is
necessary after work. Exception when boarding ferry Two hours during boarding a ferry are treated as the
on-duty time, apgldhesathes perias istreatedras the restperdod.i2% However; thedest peried after
subtraction must not be less than one half of the period from the alighting time from the ferry to the time
of end of work.tAs theombinationeofexceptions, thé exceptionofrtaoidrivers ecrearningithe split rests
and the exception of boarding ferry concerning the split rests are not 5 simultaneously applicable.

The compliancéktafis8PEarfo frtick e aisporafictrBasines8 Eompatirds Wittt tHes Labdridandards
Ordinance is not enough as shown in FIG. 36, therefore it is in a status where written warnings, vehicle

g
non-use sanctioh§ B BaSines LG SUEPensTit EaRclisng Ml bEEn T Will BE fdstiéd BgAftist them as
shown in FIG. 37 Esgecialllg}/ in 2005 arEE‘LO,r accidents and troubles by human errors happened in

. ) ﬁlhultan ous appllc .. . . . ..
succession in the air transportation business and the shipping transportation business in addition to the
JR The compliance status of cargo truck transportation

business companies with the Labor Standards Ordinance is not
enough as shown in FIG. 36, therefore it is in a status where
written warnings, vehicle non-use sanctions, or Dbusiness

10 suspension sanctions have been or will be issued against them
as shown in FIG. 37.

Especially in 2005, major accidents and troubles by human
errors happened in succession in the air transportation business
and the shipping transportation business in addition to the JR

15 West Japan Fukuchiyama Line derailment accident.

Therefore, in order that much more safety of
transportation may be secured the Ministry of Land,
Infrastructure, Transport and Tourism started a Transportation
Safe Management System from October 2006, also announced “the

20 General Safety Plan 2009 for Business Automobiles” in March 2009,
and put emphasis on advancement of the operation management by
utilizing digital tachograph as one of the important measures.

However, conventional digital tachographs do not comprise
a technical mechanism for monitoring a compliance status with

25 the Labor Standards Ordinance and promoting a compliance with



15 West Japan Fukuchiyama Line derailment accident. Therefore, in order that much more safety of
transportation may be secured the Ministry of Land, Infrastructure, Transport and Tourism started a
Transportation Safe Management System from October 2006, also announced "the 20 General Safety
Plan 2009 for Business Automobiles™” in March 2009, and put emphasis on advancement of the operation
management by utilizing digital tachograph as one of the important measures. However, conventional
digital tachographs doepet campriseatecbnical mechanism fer menitering: aicomplianeenstatus with 25
the Labor Standards Ordinance and promoting a compliance with the Labor Standards Ordinance in real
time during drivihgr¢herefore sastshown infRG. 37,,it is safd thattheneargd ¢ruck-tyansportation business
companies are in a situation where complying with the Labor Standards Ordinance is very difficult.
transportation business companies are in a situation where
complying with the Labor Standards Ordinance is very difficult.
5 Especially, although the Labor Standards Ordinance prescribes
the time or periods and the number of times regarding the
conditions and exceptional conditions concerning the treatment
of the on-duty time, the rest period, the driving time, the
continuous driving time, the working on holiday, and holidays,
10 etc., of drivers, the time or periods and the number of times
concerning these conditions are dynamically changing by every
day’s driving.
Therefore, it 1is very difficult for an operation
administrator to understand driver’s daily work records
15 certainly and to plan a schedule of the driver for the following
day so that the driver will correctly comply with the Labor
Standards Ordinance. Similarly, although drivers understand
most about their work, it is also very difficult for them to
understand the time or periods and the number of times of daily
20 work correctly, perform complicated calculation based on them,

and determine whether or not the conditions prescribed by the

Labor Standards Ordinance are fulfilled.

SUMMARY OF THE INVENTION

The present invention was made in light of the foregoing.



5 Especially, although the Labor Standards Ordinance prescribes the time or periods and the number of
times regarding the conditions and exceptional conditions concerning the treatment of the on-duty time,
the rest period, the driving time, the continuous driving time, the working on holiday, and holidays, 10 etc.,
of drivers, the time or periods and the number of times concerning these conditions are dynamically
changing by every day's driving. Therefore, it is very difficult for an operation administrator to
understand driversdaily.work recards: 1>egiainly and ioglapanschedule obthe driverfonthe following
day so that the driver will correctly comply with the Labor Standards Ordinance. Similarly, although drivers
understand most aboot tireir wodGhibisalso vefydifficultforthényto understand the time orperiods and
the number of times of daily 20 work correctly, perform complicated calculation based on them, and
determine whefiérGrictithercoditieAs reseribedl BY tHeLalier StartfardstOrdinkhte draFulfilled.

SUMMARY OF THE INVENTION The present invention was made in light of the foregoing. Accordingly,
it is an object of th8'BreSeRtifenfionTd Frovide s AlgitaitaeR6Gr oM 1‘0%8Ferseel?ﬁﬁneg{1 Grmtion on a

presentati%n dec\ﬁice S that a d{iver can drive V\éi%h fulfilligg a cgndition rovid%d gy labor standard law,
thereby enabling 5 the driver to observe the information prrergéén%eocrl1 bypt%eesgr%s%nta%gn (Fev?ce and

perform drivingfulfilling the sandition;provided;bythe fabar standard Jaw as well assafeidriving. The
above and other objects and new features of the present 10 invention will become more fully apparent by
reading the follewdiag teseariptiorr withireference taathe-aceempanyinpearavings1 Note thatfthe drawings
should not be used for the purposes of limiting the scope of claims since they are provided only for
illustration. 15Akcording-to an aspect of the invention, there is provided

The above and other objects and new features of the present

10 invention will become more fully apparent by reading the
following description with reference to the accompanying
drawings. Note that the drawings should not be used for the
purposes of limiting the scope of claims since they are provided
only for illustration.

15 According to an aspect of the invention, there is provided
a digital tachograph installed in a vehicle of a transportation
company having a duty to install the tachograph, comprising:
a digital tachograph body; a work state calculation device
capable of calculating work state data connected to the digital

20 tachograph body; a labor standard law compliance determination
device connected to the work state calculation device for
determining whether a labor condition of a driver of the vehicle
of the transportation company fulfills a condition provided by
a labor standard law based on the work state data calculated

25 Dby the work state calculation device; a storage device for



a digital tachograph installed in a vehicle of a transportation company having a duty to install the
tachograph, comprising: a digital tachograph body; a work state calculation device capable of calculating
work state data connected to the digital 20 tachograph body; a labor standard law compliance
determination device connected to the work state calculation device for determining whether a labor
condition of a driver of the vehicle of the transportation company fulfills a condition provided by a labor

standard law based eqithe wesk statedatacalcwlated 25 byithe werk statecgalculation device; a storage
device for recording determination results determined by the labor standard law compliance
determination devdoe@and/drthecwork state @ata of the work statéecdlcalation/device sand @kpresentation
device connected to the digital tachograph body 5 capable of presenting automatically at least one
determination resgftdetétiinedby the labier StarfdarcFlaw ebfplinterdetéritifgtiondélice before
breaching the labor standard law, said at least one determination result relating to a}qygne of items of

on-duty time, ré&Siaa&"6A L) tiTe Yest pakpg-ted to the digital tachograph”body

5 capable of presenting automatically at least one determination
result determined by the labor standard law compliance
determination device before breaching the labor standard law,
said at least one determination result relating to any one of
items of on-duty time, residual on-duty time, rest period,

10 residual rest period, driving time, residual driving time,
continuous driving time, residual continuous driving time,
break time, residual break time, total break time, and residual
break time necessary for cessation of driving.

As apparent from the above description, following effects

15 can be obtained based on the present invention.

1) Drivers can know their driving conditions for fulfilling
the conditions provided by a labor standard law. Therefore, the
driver can understand his driving schedule that is gradually
changing by traffic congestion after leaving the garage, etc.,

20 by the presentation by the presentation device, calculation of
conditions provided by the labor standard law becomes
unnecessary, and a driving complying with the labor standard
law will be promoted without imposing a burden on the driver.
2) By 1), since the driver can check easily the data

25 calculated by the labor standard law compliance determination



10 residual rest period, driving time, residual driving time, continuous driving time, residual continuous
driving time, break time, residual break time, total break time, and residual break time necessary for
cessation of driving. As apparent from the above description, following effects 15 can be obtained
based on the present invention. 1) Drivers can know their driving conditions for fulfilling the conditions
provided by a labor standard law. Therefore, the driver can understand his driving schedule that is
gradually changingi by traffie congestioneafterleaving the garagew etc., 20 by he presentation by the
presentation device, calculation of conditions provided by the labor standard law becomes unnecessary,
and a driving complyingy witk lthe dalson stasidavd fans whlkBe prdmadtéd withdettierposiag soburden on the
driver. 2) By 1), since the driver can check easily the data 25 calculated by the labor standard law
compliance detetthinatich Hevicd Wwith tRe prese ritatiorrievice! iwih Belprevented thatitheedriver changes

his driving schedule by his own determination, and the driver will be urged to comply with the driving

schedule planri2tfBy s EnEPSAtiGR SaRTdaty BEsEq Br AW, "8 Fj By 1), thE work state data and the

data caloulated.fy the labos staqdaig iaw somaliance determination devise 63 hegeoided on the
storage device. Therefore, using the storage device, the rnving agmlnlstrator can prepare eaS|Iy written

instructions on gdiiving for the driveris.next drving that vilk 10.comply:with the labor standard law, and can
give the driver the written instructions. 4) The same effects as the above-mentioned 1)-3) are obtained
according to thednwewation of ctaim 2t b)abhe same effects asdheabovesmentioned 1 )3) e obtained 15
according to the invention of claim 3. Further, since the determination results of the current state of the
driver, such asdiriviieg tintélsbréaktime, entiuty sinve tarvd/op neRt kaving -thie-ghrage tinterare presented
on the presentation device, the driver can know correctly what time he can leave 20 the garage next day
and how muchthé ‘oriatty ime reftrairis B¢ £ §larde Thérstore, dfivihg'that complies with the labor

standard 1%\/\/ ch"orl"r)lgleﬁsvyi'th the labor standard law, and can give the driver the

written instructions.

4) The same effects as the above-mentioned 1)-3) are obtained

according to the invention of claim 2.

5) The same effects as the above-mentioned 1)-3) are obtained
15 according to the invention of claim 3. Further, since the

determination results of the current state of the driver, such

as driving time, break time, on-duty time, and/or next

leaving-the—-garage time, are presented on the presentation

device, the driver can know correctly what time he can leave
20 the garage next day and how much the on-duty time remains at

a glance. Therefore, driving that complies with the labor

standard law will be easy.

6) Since a work state monitoring and controlling device

connected to the work state calculation device for monitoring

25 a state of a driver and notifying a current state of the driver



6) Since a work state monitoring and controlling device connected to the work state calculation device for
monitoring 25 a state of a driver and notifying a current state of the driver to the labor standard law
compliance determination device is used, extension of function, change of numerical values according to
legal amendments, etc., will be easily made by only correcting the work state monitoring and controlling
device. 5 Therefore, a measure can be easily taken for change of numerical values, such as on-duty time,
and change of eenrptitemscaccardingtallegal amendments 1Ihe:saime eftectsias the ahove-mentioned
1)-6) are obtained according to the invention of claim 4 or 5. 108)The same effects as the
above-mentionedsl),6) axe @btdined according to the invéatiore of clfaimGudurtier, the briver of the
transportation company's vehicle can know certainly the condition for fulfilling a condition provided by the
labor standard Wy eyes shd errdar PRt A TRG[ito? BRd a"Soth @ a5 prédentztith deies vf the

presentation device. 9)The same effects as the above-mentioned 1)-6) are obtained accordlng to the

invention of claﬁsﬁrfelgﬁrfﬁlgr C3Rditions Er be RARAGGAIN et Y earh driver 1 etidies of the

transportagon mpapy; 20BRIEE DESCRIPTION OF THE DRAWINGS EIG. 1is an eixplanatory
re, d méasure can beeasily Laken fOor change of numerrica
view of a first embodiment fOF mp ementlng the present |nvent|on

values, such as on-duty time, and change of control items
according to legal amendments.

7) The same effects as the above-mentioned 1)-6) are obtained
according to the invention of claim 4 or 5.

10 8) The same effects as the above-mentioned 1)-6) are obtained
according to the invention of claim 6. Further, the driver of
the transportation company’s vehicle can know certainly the
condition for fulfilling a condition provided by the labor
standard law by eyes and an ear with a monitor and a sound

15 presentation device of the presentation device.

9) The same effects as the above-mentioned 1) -6) are obtained
according to the invention of claim 7. Further, conditions can
be individually set for each driver of vehicles of the

transportation company.

20 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an explanatory view of a first embodiment for
implementing the present invention;
FIG. 2 is a block diagram of the first embodiment for

implementing the present invention;

10



FIG. 2 is a block diagram of the first embodiment for implementing the present invention; FIG. 3is an
explanatory view of the body of a digital tachograph according to the first embodiment for implementing
the present invention; FIG. 4 is an explanatory view of a work information input 5 device according
to the first embodiment for implementing the present invention; FIG. 5 is a state transition diagram
concerning the usual work relating to the first embodiment for implementing the present invention; 10FIG.
6 is a program flow chart@ccordingde thedirshembodirmesnt ferdmplemanting-thespresgnt invention;

FIG. 7 is a rest acquisition determination flow chart according to a first embodiment for implementing the
present invention-h5EHG P8 is adest acquisitioh @leterminaticroflowschart eelatmg lterthetalternate day work
according to the first embodiment for implementing the present invention; FIG. 9 is arest
acquisition detéffinatibAsow ERERTACAdes of 2 drivers according to the first embodiment for 20
implementing the present invention; FIG. 10 is a table showing warning examples regarding the rest

acquisition according to'the firstembSdimetit 16° i plem8ntih e presBAtMVBRtIGH: 1PUt  FIG. 11is a
holiday acguisigon determinatié)n flowocht%ré Zgiq_,%ccorgrinrﬂ)qxtjpl the first embod&rgent for impCI%renenting the

gvice according meh ot Implementing
present
present invention;

FIG. 5 is a state transition diagram concerning the usual
work relating to the first embodiment for implementing the
present invention;

10 FIG. 6 is a program flow chart according to the first
embodiment for implementing the present invention;

FIG. 7 is a rest acquisition determination flow chart
according to a first embodiment for implementing the present
invention;

15 FIG. 8 i1s a rest acquisition determination flow chart
relating to the alternate day work according to the first
embodiment for implementing the present invention;

FIG. 9 is a rest acquisition determination flow chart in
cases of 2 drivers according to the first embodiment for

20 implementing the present invention;

FIG. 10 is a table showing warning examples regarding the
rest acquisition according to the first embodiment for
implementing the present invention;

FIG. 11 is a holiday acquisition determination flow chart

25 according to the first embodiment for implementing the present

11



invention; FIG. 12 is a table showing warning examples regarding the holiday acquisition according
to the first embodiment for implementing the present invention; 5FIG. 13 is an on-duty time determination
flow chart according to the first embodiment for implementing the present invention; FIG. 14 is an
on-duty time determination flow chart in cases of the alternate day work according to the first embodiment
10 for implementing the present invention; FIG. 15 is an on-duty time calculation flowchart according
to the first embogliragnt for jmplementing the present invention; FIG. 16 is a table showing warning
examples regarding the on-duty time according to the first embodiment for implementing 15 the present
invention; FIG. 171§ a dAvingdimedeterminatignyfiow chartaecording tedhe dirsienilsodiment for
implementing the present invention; FIG. 18 is a table showing warning examples regarding the
20 driving timestes?ding ¥ e fitst embafifrert Forimplentétting theprésémdaventiont o FIG. 19 is
an explanatory view showinﬂgga rEresentation state of a presentation device according to the first

t

embodiment for IRpfaHiBhtAG the pre&&iTventiSit"o5rIE. 20 is an explanatory view of a second

embOdimeg]tfor FIG. 13 is an on-duty time determination flow chart
according to the first embodiment for implementing the present
invention;

FIG. 14 is an on-duty time determination flow chart in
cases of the alternate day work according to the first embodiment

10 for implementing the present invention;

FIG. 15 is anon-duty time calculation flow chart according
to the first embodiment for implementing the present invention;

FIG. 16 is a table showing warning examples regarding the
on-duty time according to the first embodiment for implementing

15 the present invention;

FIG. 17 is a driving time determination flow chart
according to the first embodiment for implementing the present
invention;

FIG. 18 is a table showing warning examples regarding the

20 driving time according to the first embodiment for implementing
the present invention;

FIG. 19 is anexplanatory view showing a presentation state
of a presentation device according to the first embodiment for
implementing the present invention;

25 FIG. 20 is an explanatory view of a second embodiment for

12



implementing the present invention; FIG. 21 is a block diagram of the second embodiment for

implementing the present invention; FIG. 22 is an explanatory view of the work information 5 input
device according to the second embodiment for implementing the present invention; FIG. 23 is an
explanatory view of a third embodiment for implementing the present invention; FIG. 24 is a
block diagram of the third embodiment for 10 implementing the present invention; FIG. 25 is an
explanatory viewpt arfedtthrembadimentstorimplementing the present invention; FIG. 26 is a block

diagram of the fourth embodiment for implementing the present invention; 15FIG. 27 is an explanatory
view of a fifth embodinrént.for implementingktheipresent ifveritiorse condF@b28 isartylotkdiagram of the
fifth embodiment for implementing the present invention; FIG. 29 is an explanatory view of a
sixth embodiméRPfor P implentetftinty e present fiverftion; FIG. 30 is a block diagram of the sixth

embodiment for implementing thegresent invention; , , .
FIG. 22 is an explanatory view of the work information

5 input device according to the second embodiment for implementing
the present invention;
FIG. 23 is an explanatory view of a third embodiment for
implementing the present invention;
FIG. 24 is a block diagram of the third embodiment for
10 implementing the present invention;
FIG. 25 is an explanatory view of a fourth embodiment for
implementing the present invention;
FIG. 26 is a block diagram of the fourth embodiment for
implementing the present invention;
15 FIG. 27 is an explanatory view of a fifth embodiment for
implementing the present invention;
FIG. 28 is a block diagram of the fifth embodiment for
implementing the present invention;
FIG. 29 is an explanatory view of a sixth embodiment for
20 implementing the present invention;
FIG. 30 is a block diagram of the sixth embodiment for
implementing the present invention;
FIG. 31 is an explanatory view of a seventh embodiment for
implementing the present invention;

25 FIG. 32 is a block diagram of the seventh embodiment for

13



FIG. 31 is an explanatory view of a seventh embodiment for implementing the present invention; 25FIG.
32 is a block diagram of the seventh embodiment for implementing the present invention; FIG. 33 is
an explanatory view of an eighth embodiment for implementing the present invention; FIG.34is a
block diagram of the eighth embodiment for 5 implementing the present invention; FIG. 35 is a table
showing the outline of improvement criteria for improving working time of drivers; FIG. 36 is a table
showing an implementatien statuscofyegulatery: direetians, relating to the Improvement Standards 10(road
cargo truck transportation business); and FIG. 37 is a table showing the status of inspection and
sanction against cargottGekaranspontation business comparfies: BPEFAILEDIRESGRIPTIGN OF THE
PREFERRED EMBODIMENTS Hereinafter, the present invention will be described in 15 detail in
accordance witHtheEmbbéiiehfCoPifeSSiseht iiRENntioM shown in the drawings. Note that, in the
following embodiments of the >?resent invention, description will be made in accordance with labor

conditions of truck drivet as exarmplés Th s first&fbatiment of tie Bredert iIERtisH Sho@n in

5 implementing the present invention;
FIG. 35 is a table showing the outline of improvement
criteria for improving working time of drivers;
FIG. 36 is a table showing an implementation status of
regulatory directions relating to the Improvement Standards
10 (road cargo truck transportation business); and
FIG. 37 is a table showing the status of inspection and

sanction against cargo truck transportation business companies.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the present invention will be described in
15 detail in accordance with the embodiments of the present
invention shown in the drawings. Note that, in the following
embodiments of the present invention, description will be made
in accordance with labor conditions of truck driver as examples.
In a first embodiment of the present invention shown in
20 FIGs. 1-19, a reference numeral 1 refers to a digital tachograph
of the present invention. This digital tachograph 1 comprises
a digital tachograph body 5 positioned on a console panel 4 of
a driver’s seat 3 in a vehicle 2 of a transportation company

which has a duty to install a tachograph in the vehicle 2 so
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20 FIGs. 1-19, a reference numeral 1 refers to a digital tachograph of the present invention. This digital
tachograph 1 comprises a digital tachograph body 5 positioned on a console panel 4 of a driver's seat 3 in
a vehicle 2 of a transportation company which has a duty to install a tachograph in the vehicle 2 so that
the driving data of time, distance, and speed can be recorded, a work information input device 6
connected to the digital tachograph body 5, and a presentation device 7 connected to the digital
tachograph body Stand{pasitioneg ancthe censele papehdd-Asishoywe bR Bethedigitaldpchograph
body 5 comprises a recording section 17 for recording legal 3 elements of the driving time, distance, and
speed, a work state calculafionrdévice 8ifopobtairngthe degal 8 elereents of the ddvimgttinhe, 10 distance,
and speed from the recording section 17 and calculating work state data, such as on-duty time and
driving time, a Lab6P Stamfaris OrédinanfecnphigRce tetermfiatioh device 9Fbpddtermiting, in

cooperation with the work state calculation device 8, whether or not the conditions grovided by the Labor
digital tachograph body 5 and positioned on the console panel

As shown in FIG. 3, the digital tachograph body 5 comprises

a recording section 17 for recording legal 3 elements of the
driving time, distance, and speed, a work state calculation
device 8 for obtaining the legal 3 elements of the driving time,

10 distance, and speed from the recording section 17 and calculating
work state data, such as on-duty time and driving time, a Labor
Standards Ordinance compliance determination device 9 for
determining, in cooperation with the work state calculation
device 8, whether or not the conditions provided by the Labor

15 Standards Ordinance are fulfilled based on the work state data
calculated by the work state calculation device 8, wherein the
labor conditions provided by the Labor Standards Ordinance
regarding the driver of the vehicle 2 of the carrier are recorded

on the work state calculation device 8, a work state monitoring

20 and controlling device 44 which cooperates with the work state
calculation device 8 and the Labor Standards Ordinance
compliance determination device 9 and monitors the present state

of the driver, and a storage device 10 comprising a portable
media, such as a floppy disk, a compact flash, a memory stick,

25 an SD memory card, and a Smart Media, and for digitally storing

15



15 Standards Ordinance are fulfilled based on the work state data calculated by the work state calculation
device 8, wherein the labor conditions provided by the Labor Standards Ordinance regarding the driver of
the vehicle 2 of the carrier are recorded on the work state calculation device 8, a work state monitoring 20
and controlling device 44 which cooperates with the work state calculation device 8 and the Labor

Standards Ordinance compliance determination device 9 and monitors the present state of the driver, and

a storage device-10.60Mmprisipg a pertablesmediacskeh as aflpppyndisky. acompaetflash,ca memory stick,
25 an SD memory card, and a Smart Media, and for digitally storing determination results determined by
the Labor Standards:©rdimancercomplianceedetenininatiom dévicec® afidndie worksstaterdata of the work

state calculation device 8.
state data of the work state calculation device 8.

Here, the portable storage device 10 is prepared for each

5 driver so that each storage device 10 stores each driver’s

information. When the digital tachograph body 5 is equipped

with the storage device 10, the history or the like of driver’s

driving data will be outputted to the Labor Standards Ordinance
compliance determination device 9.

10 The work state calculation device 8 obtains the legal 3
elements of the driving time, distance, and speed from the
recording section 17, obtains current state information of the
driver from the work information input device 6, calculates work
state data, such as the on-duty time and/or the driving time,

15 and sends the calculation results and the state to the Labor
Standards Ordinance compliance determination device 9. What is
important concerning the work state calculation section is what
should be used as a basis period. The relation between the rest
period and the on-duty time is: 24 hours = the rest period +

20 the on-duty time. The rest period is a period between a work
and a following work, and the on-duty time is a period from the
start time to the end time. Both can be obtained as raw data.
Therefore, both periods can be considered eligible for a basis
period. However, when the outline of the periods and time

25 specified by the Labor Standards Ordinance of FIG. 35 is taken
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Here, the portable storage device 10 is prepared for each 5 driver so that each storage device 10 stores
each driver's information. When the digital tachograph body 5 is equipped with the storage device 10, the
history or the like of driver's driving data will be outputted to the Labor Standards Ordinance compliance
determination device 9. 10The work state calculation device 8 obtains the legal 3 elements of the driving
time, distance, and speed from the recording section 17, obtains current state information of the driver

from the work infarmatien input-deviee 6, calculatesavedastate datas such-asthe-op=dutydime and/or the
driving time, 15 and sends the calculation results and the state to the Labor Standards Ordinance
compliance determinafibn sleviceifdd/latd sdamportamt cdnceening-thecworkrstates calcutatidn section is
what should be used as a basis period. The relation between the rest period and the on-duty time is: 24

hours = the restpéritd +26 thé 6RHUGY threk The rést periotlis i pefitPisefieBAS Wdrkom

the start of work. For example, in a case where a work starts

5 from 8:00 a.m. on Monday and starts from 6:00 a.m. on Tuesday,
the period of the on-duty time of Monday is calculated as the
period until 8:00 a.m. on Tuesday. Therefore, the on-duty time
of 2 hours from 6:00 a.m. to 8:00 a.m. on Tuesday is incorporated
in the on-duty time of Monday.

10 As a result of this, the above-mentioned definition that
the period from the time of start to the time of end is the on—-duty
time is not true in this case. That is, the definition that the
on-duty time is the period from the time of start to the time
of end may be true in some cases and may not be true in other

15 cases. Therefore, it cannot be used as a period as an absolute
basis. On the other hand, the definition of the rest period is
always true. For this reason, when performing supervisor
control of the compliance with the Labor Standards Ordinance
of FIG. 35, we should consider the rest period as a basis.

20 Accordingly, the rest period is used as a basis period in the
digital tachograph of the present invention.

The work state monitoring and controlling device 44 serves
as a principal part of the present invention, and an essential
point of this device 44 is that it realizes the content regarding

25 the Labor Standards Ordinance of FIG. 35 as “transitions of
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and a following work, and the on-duty time is a period from the start time to the end time. Both can be
obtained as raw data. Therefore, both periods can be considered eligible for a basis period. However,
when the outline of the periods and time 25 specified by the Labor Standards Ordinance of FIG. 35 is
taken into consideration, the rest period should be the basis period. This is since the decision of the
on-duty time is not made at the time of end of work but it is calculated as 24 hours from the start of work.
For example, i a-case wherei ayvork:stasts throm 8:00 ans. epdendaynand starts feom £:00 a.m. on
Tuesday, the period of the on-duty time of Monday is calculated as the period until 8:00 a.m. on Tuesday.
Therefore, the opedutyntiete’ ofv2 trodrssfrgm. 6:0® asrs pe 8100 aarhl vn Tuestaynsoincanporated in the
on-duty time of Monday. 10As a result of this, the above-mentioned definition that the period from the time
of start to the tiff@bPefdisthe On-aaty tihelis hot R inSthis €486 STRACIS! e Befifittohdhat the on-duty
time is the perigd from the time of start to the time of end may be true in some cases and may not be true

in other 15 case3. Thetefbre it tahRot beiided 38 & petiod a8 an abLBlute bhsis. Bit the Bther hand, the

definition of th?restlperiod IS a\g%%satrrue. For this reason, when %erf.orn%iggwsupervm_c%n_trol of the

. .la age 111 SO [$] eslgn. ls ‘eXam S 1 B
compliance wit the L'abor Standards Or(?lnange of FIG. 35, we should consider the rest period as a

basis. 20 Accodingly; therest periadisiused asca basis periadin the digital Jachedraph:afdhe present

invention.
Labor Standards Ordinance of FIG. 35.

Thereby, the working time provided by the Labor Standards
Ordinance of FIG. 35 can be expressed in the state transition
10 diagram. Since the state transition diagram can express
transitions of work states of driver and the period of the work
states, it becomes possible to perform the supervisor control
of work states of driver.
More specifically, as shown in the flow charts of FIGs.
15 6-18, the compliance status with the Labor Standards Ordinance
can be determined and warning messages for promoting compliance
can be issued. Although this determination is made by the Labor
Standards Ordinance determination device 9, recognition of the
status of driver provided by the Labor Standards Ordinance used
20 as elements of that determination and supervisor control are
performed by the work state monitoring control device 44.
That is, the work state monitoring and controlling device
44 determines in which state of the state transition diagram
shown in FIG. 5 the driver currently exists based on the work

25 state calculation data of the work state calculation device 8,
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The work state monitoring and controlling device 44 serves as a principal part of the present invention,
and an essential point of this device 44 is that it realizes the content regarding 25 the Labor Standards
Ordinance of FIG. 35 as "transitions of states of driver" using the art of the state transition diagram used
in software design. More specifically, it is important to express the content of the Labor Standards
Ordinance of FIG. 35 using the state transition diagram of UML which is a modeling 5 language in

software desigan@ihissexample-isishown it blGa ba kG- §iexesses cerectly the statesiefdriver provided
by the Labor Standards Ordinance of FIG. 35. Thereby, the working time provided by the Labor
Standards Ordiharte oh FiG '35 tar bhe expressed wo thesstatee transitior 4 0 didgitdm. [Sihece the state
transition diagram can express transitions of work states of driver and the period of the work states, it
becomes possible 16! pefforft tHe stiervisbF eortred bWk states Of dtiver TR sie spedficaly, as shown in
the flow charts of FIGs, 15 6-18, the compliance status with the Labor Standards Ordinance can be

determined and Warhihg' MesdagEs YorFromotifg compliafice Cart BEIEEIEE “AlthSugh thisCdetermination

is made b)gthe Labor StandardsCOrdinance determination device 9, recognition of the status of driver
. exceptions, etc. . . . .
provided by the Labor Standards Ordinance used 20 as elements of that determination and supervisor

control are performed Ry thewerk-state monitering cantrohdeyice 44ove-mentioned work

state monitoring and controlling device 44, by realizing the

Labor Standards Ordinance of FIG. 35 from the viewpoint of the

state transition diagram of driver, a flow chart can express
10 the Labor Standards Ordinance expressed in text.

The subject which determines the status of compliance by
the flow chart is the Labor Standards Ordinance compliance
determination device 9. Flow charts are shown in FIGs. 6-18.
However, before explaining these flow charts, the state

15 transitiondiagram and the work state monitoring and controlling
device 44 which are important points of the present invention
will be further explained.

The point of explanation is why the state transition
diagram is used for expressing the Labor Standards Ordinance

20 in spite of the fact that the compliance status can be determined
by the flow charts and, as to the work state monitoring and
controlling device 44, why the work state monitoring and
controlling device 44 is provided in spite of making
determination of a compliance status by the Labor Standards

25 Ordinance compliance determination device 9.
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That is, the work state monitoring and controlling device 44 determines in which state of the state
transition diagram shown in FIG. 5 the driver currently exists based on the work 25 state calculation data
of the work state calculation device 8, and makes the Labor Standards Ordinance determination device 9
determine whether or not the work state complies with the Labor Standards Ordinance. The Labor
Standards Ordinance compliance determination device 9 can also make determinations as to
Sexceptions, etc.  As,described inaceordaneerwitbithe: abovesmantioned werk state: ganitoring and
controlling device 44, by realizing the Labor Standards Ordinance of FIG. 35 from the viewpoint of the
state transitionaiagraieof teiver, atflow ¢hart darbexpréssiifahed abor Stamdards Ordirance expressed
in text. The subject which determines the status of compliance by the flow chart is the Labor
Standards Orditfifieelcorhphante deteifhinatiorf dévice’9: FloW'charteare shownlineF1G316-18. However,
before explaining these flow charts, the state 15 transition dia%ram and the work state monitoring and

controlling device™®4 FhicH are iHipSrtantpointe 5f the BreSent itfention will be firthe? expfained.  The

point of exglan%'g%q ti:So wh gthgnsc{atceo'ggpggii){] dgiagéa\lfrycig uggdafor exgredssing the Labor Standards

Ordinance 20 in spite of the fact that the compliance status can be determined by the flow charts and, as
to the work state monitafing anghcantralling device 44.why-the werk statednonitoring and-controlling

device 44 is provided in spite of making determination of a compliance status by the Labor Standards 25
Ordinance compliancedeterminationegeiceSns: 1) Exception to Rest Period; 2)
Exception of 2 Drivers; 3) Exception of Alternate Day Work; and
4) Exception of Ferry Boarding. These four exceptions cause the
10 complexity.

Specifically, it is shown in the flow charts of the rest
acquisitiondetermination in FIG. 7, FIG. 8, andFIG. 9. As shown
in FIG. 7, the rest period is calculated as: “the rest period
=the following time of leaving the garage — the time of returning

15 tothegarage.” Asshown inFIG. 7, inthe case where no exception
exists, the rest period is simply determined only as to “whether
or not it 1is continuous 8 hours or more.” However, in cases where
four exceptions are taken into consideration, since, in addition
to FIG. 7, determinations in the case of alternate day work of

20 FIG. 8, determinations in the case of two drivers of FIG. 9,
and for each of these cases, determinations in the case of split
rests and boarding ferry are included, complications occur.

Thus, flow charts for the four exceptions are very

complicated. Therefore, it is very difficult to understand all

25 these flow charts intuitively. Then, this difficulty brings
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To tell the conclusion first, the reasons for these matters are the fact that the Labor Standards Ordinance
is very complicated as shown in FIG. 35. In order to solve this complexity, the state transition diagram and
the work state 5 monitoring and controlling device 44 are used. The complexity of Labor Standards
Ordinance is that there are four special exceptions: 1) Exception to Rest Period; 2) Exception of 2 Drivers;
3) Exception of Alternate Day Work; and 4) Exception of Ferry Boarding. These four exceptions cause the
10complexity. aboSpesifigally, itig shavws in the Jenceharts of dhe restsacquisition;detarmination in FIG. 7,
FIG. 8, and F IG . 9. As shown in FIG. 7, the rest period is calculated as: "the rest period = the following
time of leaving ¢thewgaragendbe timevobretamingekstd the garages' Assheen Ity FiG: 75 it the case where
no exception exists, the rest period is simply determined only as to "whether or not it is continuous 8
hours or more. TPRWEVR? LiHCEases WHERSTOUP BXceptiotRr drestakefUftofcnsideratidA iSinte, in addition
to FIG. 7, determinations in the case of alternate day work of 20 FIG. 8, determinations in the case of two
drivers of FIG. B> GRA%0rRACh%Of thedd cadss determiRationsih thecast of 8pfitEsts Sndhoarding ferry
are include5d, cgg}%igations QCCUY. theTLﬁu ﬁoij %Q%{ts for tﬁe four excepgggsaarg ery.complicated.

. d v ] )
Therefore, it is very |(I:1L§I?tghnderstandaaﬁj 25 these flow ¢ rartlsnl?ﬁ]?uqlfaiveIy. Then,? is dkl?fflculty brings

about simple apd hanest guestign gruneasiness. The question or uneasiness is whether these flow
charts are really correct. The question or uneasiness is very serious for the digital tachograph of the
present invention which determines ais cenplianee avithrthediabomStandgrdsnOrdinanee,tand a solution
to that must be provided. A solution is the state transition diagram. A state transition diagram is art
which expressés eomilicated operations simplya howeler dorreetlyrand s usediny UMt @dich

operations simply, however correctly, and is used by UML which

10 is the modeling language of software design as above-mentioned.
However, the importance 1is not recognized about simple
operations. Specifically, although there are two states of Rest
at home and On-duty exist in the case with no exceptions as shown
in FIG. 5, these two states are not concerned generally. Since

15 having a rest at home is natural we are not conscious of the
state of rest at home in everyday life. Further, although there
are two states of work and break during the work, the state of
work further comprises two states of active and inactive
(standby), wherein the state of active further comprises states

20 of driving, stop, stop to loading, unloading, and boarding ferry,
and further as shown in FIG. 4, states of vehicle washing,
maintenance, and oil supply, these are all included in one state
of on-duty. When we are in one state, we are not usually
conscious of it.

25 That is, although we can think of states, such as driving,
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10 is the modeling language of software design as above-mentioned. However, the importance is not
recognized about simple operations. Specifically, although there are two states of Rest at home and
On-duty exist in the case with no exceptions as shown in FIG. 5, these two states are not concerned
generally. Since 15 having a rest at home is natural we are not conscious of the state of rest at home in
everyday life. Further, although there are two states of work and break during the work, the state of work
further comprisesawinstates 10f active, apddnackive {standly), whesent the siate 1of astivesfuyther comprises
states 20 of driving, stop, stop to loading, unloading, andboarding ferry, and further as shown in FIG. 4,
states of vehicleanvashing tmainteriance,tard oiksapply,these are-alltiyckidedein ofiestate of on-duty.
When we are in one state, we are not usually conscious of it. 25That is, although we can think of states,
such as driving! Toadipglahfoading, Sidnemyc ot breikeas kostate bf e titivet SfRdEr@otConscious that
we are in the on-duty state. That is, in a simple case without an exception, it is not necessary to consider
states and tranSfisséweeh thent 1. F4 Stae's Hansition diafram However ! in“cadedWhere an
exception gxist&ghnasgii% not true. The thir}%%vgich sirﬂplé( shows, a feature of thef exce&g@%sis a state.

. 101 dlagra . ver, ases where drn exceptrion ’
Specifically, transitions to the state of rest from thé state of on- uty, for example the transition to the state

of divisional restsof 4 howrs er-more fram the 19 stateofdriving, and.the transition tg therstate of rest at
ferry from the state of boarding ferry, are shown in FIG. 5. The thing which can show clearly the above is

the state transidan«hiagram. Further; she statptransitionldiggrameinyohesmanathemkb dmpostant merit.
That is, as shown in FIG. 5, the state transition diagram covers all the states of the driver, such as rest,
holiday, and orr8utye SThé statetdfoor-duty imdludas dhé statesrofeworkcandtireakr andithe state of work
includes the states of active and standby. Needless to say, the Labor 20 Standards Ordinance covers all
the states of theUriVet, Gha specifics thespéridds bf fie stiltes. EoveringalltheSstateéd of tHe driver and

the periods, of them by the Labor Standards Ordinance.and the completeness of the state transition
diagram gi(jactl;slt(:‘—flr?%rees%?on((ij_relz;{(%hn(cjﬂfhearr.1 h%e eat!)cc])fra§tsaln%dla?as rd%}%néc’é: 35%s %ép?eesss%ac? %y the state

transition diagrap).based qp this coprgspopdepce. gpegifieally. it is,exprassed as,shown ig FIG. 5.
Operations expressed with the state transition diagram as shown in FIG. 5 can be treated as software as
computer sciengg: thing which can show clearly the above is the state transition
diagram.
Further, the state transition diagram involves another
15 important merit. That is, as shown in FIG. 5, the state
transition diagram covers all the states of the driver, such
as rest, holiday, and on-duty. The state of on-duty includes
the states of work and break, and the state of work includes
the states of active and standby. Needless to say, the Labor
20 Standards Ordinance covers all the states of the driver, and
specifies the periods of the states. Covering all the states
of the driver and the periods of them by the Labor Standards
Ordinance and the completeness of the state transition diagram

exactly correspond each other. The Labor Standards Ordinance

25 is expressed by the state transition diagram based on this

22



5 software engineering, and the modeling language of UML actually teach and show. The
above-mentioned flow charts show the operations of this software. That is, validity can be given to flow
charts by creating them from the state transition diagram of FIG. 5. Thereby, the above-mentioned
guestion or uneasiness 10 about flow charts will be overcome. This is the advantage which expresses the
Labor Standards Ordinance in the state transition diagram. Next, the work state monitoring and controlling

device 44 will he-explainedidn@rder $p @xprainlain)y theisesessity 164ar shenwerk istate monitoring and
controlling device 44, explanation is made taking the case of split rests as an example and supposing a
case where theowork state monitoring and controlling device 44 does not exist. For example, it is
supposed that the driver presses a split rest start button of 20 the work information input device 6 shown
in FIG. 4, and restarts rivitR} by predshicEa firfish Huttdh oF$plit eest 3itice e diives fédls*fotally refreshed

by having a split rest. In this case, the work state calculation device 8 calculates a rest period
shown in FIG. 5 can be treated as software as computer science,

5 software engineering, and the modeling language of UML actually
teach and show. The above-mentioned flow charts show the
operations of this software. That is, validity can be given to
flow charts by creating them from the state transition diagram
of FIG. 5. Thereby, the above-mentioned question or uneasiness

10 about flow charts will be overcome. This is the advantage which
expresses the Labor Standards Ordinance in the state transition
diagram.

Next, the work state monitoring and controlling device 44
will be explained. 1In order to explain plainly the necessity

15 for the work state monitoring and controlling device 44,
explanation is made taking the case of split rests as an example
and supposing a case where the work state monitoring and
controlling device 44 does not exist. For example, it is
supposed that the driver presses a split rest start button of

20 the work information input device 6 shown in FIG. 4, and restarts
driving by pressing a finish button of split rest since the driver
feels totally refreshed by having a split rest. 1In this case,
the work state calculation device 8 calculates a rest period
from the time when the split rest start button was pressed and

25 the time when the split rest finish button was pressed and sends
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from the time when the split rest start button was pressed and 25 the time when the split rest finish button
was pressed and sends it to the Labor Standards Ordinance compliance determination device 9, and
determinations are made by the device 9. Suppose that a determination result is that the rest is not
treated as a split rest since the rest period is 3 hours 5 and 59 minutes. Further, suppose that the total
time of split rests were 9 hours and 59 minutes. Therefore, it will be determined that the Labor Standards
Ordinance is netcemptied withdn theseLases, theikabae StandardsQrdinanee is. ek eovplied with for
only 1 minute shortages. Therefore, the 10 driver would be dissatisfied for being unable to understand the
reasons for havingiakef the mdstifor Schowrstand 59anmuteseThe wark statel nrorfitoring and controlling
device 44 solves this problem. That is, the work state monitoring and controlling device 44 monitors the
state of a split rest andP gt Fes thé 15 PeficdTor it tand notifies thed et suditti@ therést period
would satisfy the Labor Standards Ordinance. Therei,ng/f,i the problem will be solved. Note that it is an

actual case wherd thé FEGGAtEH suthBrity poitits otit RhdnEdimplianteRiith tfe t&bdr Stihdards 20

Ordinance pecgyse.of 3, Minule. shoplage bisre. animportantihing s fhatthedigita) taghograph L
recognizes the work state of the driver and notifies such that the state becomes compliant with the Labor

Standards Ofdm@@@@, M@a@tq{%&@ét%gri\@ minutes. Therefore, it will be
determined that the Labor Standards Ordinance is not complied
with. In these cases, the Labor Standards Ordinance is not
complied with for only 1 minute shortages. Therefore, the

10 driver would be dissatisfied for being unable to understand the

reasons for having taken the rest for 3 hours and 59 minutes.

The work state monitoring and controlling device 44 solves this

problem. That is, the work state monitoring and controlling

device 44 monitors the state of a split rest and measures the

15 period for it, and notifies the driver such that the rest period

would satisfy the Labor Standards Ordinance. Thereby, the
problem will be solved.

Note that it is an actual case where the regulatory

authority points out an incompliance with the Labor Standards

20 Ordinance because of 1 minute shortage. Here, an important

thing is that the digital tachograph 1 recognizes the work state

of the driver and notifies such that the state becomes compliant

with the Labor Standards Ordinance, that is, states of the driver

are controlled. For that purpose, the work state monitoring and

25 controlling device 44 needs to understand the Labor Standards
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are controlled. For that purpose, the work state monitoring and 25 controlling device 44 needs to
understand the Labor Standards Ordinance correctly, and more specifically, it is necessary for the work
state monitoring controlling device 44 to be based on the state transition diagram of FIG. 5. Accordingly,
the exception of the above-mentioned 5 divisional rests can be appropriately dealt with, thus the problem
of 1 minute shortage can be prevented. Second reason for the necessity of the work monitoring and
controlling device#i4 isthatdb is-aeeessapnwhen-the sempliancelstatus cenfirnation bytten of FIG. 4 is

pressed. In order to plan the 10 schedule of the future work the driver needs information, including
residual on-dutyitemepceontinabasriving tilme;, thenabove-mentieved eesitiual thmelpericd vsequired to be
taken for the split rest, and a following legal time of leaving the garage.
the state transition diagram of FIG. 5.
Accordingly, the exception of the above-mentioned
5 divisional rests can be appropriately dealt with, thus the
problem of 1 minute shortage can be prevented. Second reason
for the necessity of the work monitoring and controlling device
44 is that it is necessary when the compliance status
confirmation button of FIG. 4 is pressed. 1In order to plan the
10 schedule of the future work the driver needs information,
including residual on-duty time, continuous driving time, the
above-mentioned residual time period required to be taken for
the split rest, and a following legal time of leaving the garage.
Especially, the residual time period for the split rest and the
15 following legal time of leaving the garage are very important
information in order for the driver to know a work plan or the
time he must go to the office next day. As to the following legal
time of leaving the garage, in cases where no exception exists,
calculation is easy since it is necessary only to take a rest
20 at home for 8 hours. However, in cases where exceptions exist,
for example in case where an exception of boarding ferry exists,
calculations will be complicated since a ferry rest period must
be subtracted from 8 hours and the subtracted rest period must

not be less than one half of the period from alighting from the

25 ferry to the end of work. What is important here is to recognize
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Especially, the residual time period for the split rest and the 15 following legal time of leaving the garage
are very important information in order for the driver to know a work plan or the time he must go to the
office next day. As to the following legal time of leaving the garage, in cases where no exception exists,
calculation is easy since it is necessary only to take a rest 20 at home for 8 hours. However, in cases
where exceptions exist, for example in case where an exception of boarding ferry exists, calculations will

be complicated siacera ferry resh perigddnyst beesuktracted fram-8 houss and:the skbiracted rest period
must not be less than one half of the period from alighting from the 25 ferry to the end of work. What is
important heren®ta tecogrizerthiecstate of bn-lyodrding ¢hé ferry .rikereforey theNeortk, statevmonitoring and
controlling device 44 is necessary. Next, flow charts regarding determinations by the Labor Standards
Ordinance confpliafité detefimittatih defeeOnwilRbé @xplaifgd. the Labor Standards

Ordinance compliance determination device 9 will be explained.
5 FIG. 6 shows an entire flow chart. What is important here
is a determination is made at the time of leaving the garage.
The reason for this 1is, as explained in relation to the
above-mentioned work state calculation device 8, the
determination concerning the Labor Standards Ordinance is made
10 at the time of not an end but a start of work.
Specifically, the flow is as follows. At first, at the
time of leaving the garage, calculating the rest period as a
basis, determining a compliance status, calculating and
determining holiday time, and calculating and determining
15 on-duty time. Next, during driving, <calculation and
determination of driving time, on-duty time, and loading and
unloading periods during stop are performed. These processes
form the entire flow. Next, alongwith the flow charts, the flow
of promoting the Labor Standards Ordinance compliance will be
20 explained as to the four important items specified by the Labor
Standards Ordinance: rest period, holiday acgquisition, on-duty
time, and driving time.
Determination Flow of Rest Period
When the driver inputs information of leaving the garage

25 with the work information input device 6, the work state
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5 FIG. 6 shows an entire flowchart. What is important here is a determination is made at the time of
leaving the garage. The reason for this is, as explained in relation to the above-mentioned work state
calculation device 8, the determination concerning the Labor Standards Ordinance is made 10 at the time
of not an end but a start of work. Specifically, the flow is as follows. At first, at the time of leaving the
garage, calculating the rest period as a basis, determining a compliance status, calculating and
determining holiday time, a3d galcutating and detesminiag 45en-sity dme. Next dugngdyiving,
calculation and determination of driving time, on-duty time, and loading and unloading periods during stop
are performed.fThese processesfatimdheantirg flow.tNext] ajong Withethiecfiowehatts dtheSflow of
promoting the Labor Standards Ordinance compliance will be 20 explained as to the four important items
specified by thé taptr Statierirfs Ofdinante: Yestpetiod, holray aequisitidi® hSrify: fifhé Yand driving
time. Determination Flow of Rest Period When the driver inputs information of leaving the garage

25 with the woKRSrmvatfort fHput delice s, fife Work Statk Calliatioh Wavics 8 SXtrats thé time of

leaving th%garagg tfr%rgrtg]g dn{)%rgg&clorg:kt%% ﬂ gg% qtiqirtnael tgghggrcalprr}]bodyt% ‘Ergl% V\éork state calculation

device 8 asks the storage device 10 about the last time of returning to the garage, calculates a 5 rest

period based ogrthedast time-ofreturning.tg thegarageand the time gf leaving thegaragerand sends it to
the Labor Standards Ordinance compliance determination device 9 and makes it carry out a

determination. #&ssshiownd éndrlG.nArthe bahpn Standamds Ordinanceccomplianee determiration device 9
firstly 10 performs determinations about whether the work is alternate day work and whether the work is
performed by ore drvery(when NOforeaitemate day wbrk)s Fiows for ¢ases df altérmateday work and for
cases where the vehicle is not driven by one driver will be described later. 15Next, whether the driver has
boarded a ferry iSPdEtRFMnEd G e Case Whetethe diieiias A6t BIartfed aFerry, Witéther or not split
rests hav?obeen ta%enmor é\/ ether or QQt a re%ohacs Vpge?}}ake seve?l timez%s] detegrgiggd. In the case

where no split fests have been taken, whethér a calcufa ed res %e“f%r 20°is’8 hours or more is

determined. That is, in,fhe.gase,wherg 2 (g5t hasbegn fakenwhetherthe qajcylated resiperiod is 8
hours or more is determined. As a result of this, if the rest period is 8 hours or more, it is determined that
the rest period complies with-theibabes Standards LrdiBanegses of alternate day work
and for cases where the vehicle is not driven by one driver will
be described later.
15 Next, whether the driver has boarded a ferry is determined.
In the case where the driver has not boarded a ferry, whether
or not split rests have been taken, or whether or not a rest
has been taken several times is determined. 1In the case where
no split rests have been taken, whether a calculated rest period
20 is 8 hours or more is determined. That is, in the case where
a rest has been taken, whether the calculated rest period is
8 hours or more is determined. As a result of this, if the rest
period is 8 hours or more, it is determined that the rest period

complies with the Labor Standards Ordinance.

25 In the case where the rest period is less than 8 hours,
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25In the case where the rest period is less than 8 hours, the Labor Standards Ordinance compliance
determination device 9 presents "Rest Period Warning 1" on the presentation device 7, and it is
determined that the rest period does not comply with the Labor Standards Ordinance. In the case where
split 5 rests have been taken, it is determined whether a rest period of 10 hours or more has been taken
as a total of the split rests of 4 hours or more. As a result of this, in the case where the rest period of 10
hours or more has heantakanas a-totabebthessplil rests 10 of havtsenmore; #isdetewsined that the
rest period complies with the Labor Standards Ordinance. On the contrary, in the case where the rest
period of 10 hoursor smortsshdBewt eenitakerras antotal’obthe-splitrests: of 4 thioursasrmore, the Labor
Standards Ordinance compliance determination device 9 presents 15 "Rest Period Warning 2" on the
presentation devicé ahidl it s Betetriined thatthe rest pefivll dses At Eomply RithaPéilabor Standards
Ordinance. In the case where the driver has boarded a ferry, the Labor Standards Ordinance compliance

determination devie 950 YRtSmiREERTR&MBr OF Aot ThE Fest pBriGd s gtal 16°6F morB

5 rests have been taken, it is determined whether a rest period
of 10 hours or more has been taken as a total of the split rests
of 4 hours or more.

As a result of this, in the case where the rest period of

10 hours or more has been taken as a total of the split rests

10 of 4 hours or more, it is determined that the rest period complies

with the Labor Standards Ordinance. On the contrary, in the case

where the rest period of 10 hours or more has not been taken

as a total of the split rests of 4 hours or more, the Labor

Standards Ordinance compliance determination device 9 presents

15 “Rest Period Warning 2” on the presentation device 7, and it

is determined that the rest period does not comply with the Labor
Standards Ordinance.

In the case where the driver has boarded a ferry, the Labor

Standards Ordinance compliance determination device 9

20 determines whether or not the rest period is equal to or more

than the period of ferry rest period subtracted from continuous

8 hours. 1In the case where the rest period is equal to or more

than the period of ferry rest period subtracted from continuous

8 hours, it is determined that the rest period complies with

25 the Labor Standards Ordinance. In the case where the rest period
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than the period of ferry rest period subtracted from continuous 8 hours. In the case where the rest period
is equal to or more than the period of ferry rest period subtracted from continuous 8 hours, it is
determined that the rest period complies with 25 the Labor Standards Ordinance. In the case where the
rest period is less than the period of ferry rest period subtracted from continuous 8 hours, it is determined
that the rest period does not comply with the Labor Standards Ordinance while "Rest Period Warning 3" is
presented on the presentation devicedr apd % determinatiens relatingdodhpiestpedodisfinished.  As
shown in FIG. 10, for example, the following warning message is presented: "REST PERIOD DOES NOT
COMPLY WITHIHELABOR SIPANDARDS ORBINANCEFOR FAILINGFO MEETB HOYRS OR MORE
SPECIFIED BY THE LABOR STANDARDS ORDINANCE. REPORT THIS TO YOUR OPERATION 10
ADMINISTRATOR AFTER RETURMNINGCPO THEGARAGCEN Determiatioh FiewRetatdfhg Rest Period
of Alternate Daﬁ/ Work At first, the Labor Standards Ordinance compliance determination device 9

determines wh&tHet 61%ot the'Griver g h64rd88 a'fefry Pinthe ¢4de Whers te river Ha3hot boarded 15

aferry, itis detgg{llenrengiylvgg%%rso;ﬁrégta@lengs{g%qlﬁ)g |§eesqyagljéq_,9rénqrse t J%1.cc,glnetlcp_uous 20 hours. In the

case where the rest period is equal to or more than continuous 20 hours, it Is determined that the Labor
Standards Ordinance isco/mplied witk.1la thecase whergtpedest peried s Hpt £guak 16, o gnore than

message is presented: “REST PERIOD DOES NOT COMPLY WITH THE LABOR
STANDARDS ORDINANCE FOR FAILING TO MEET 8 HOURS OR MORE SPECIFIED
BY THE LABOR STANDARDS ORDINANCE. REPORT THIS TO YOUR OPERATION
10 ADMINISTRATOR AFTER RETURNING TO THE GARAGE.”
Determination Flow Regarding Rest Period of Alternate Day Work
At first, the Labor Standards Ordinance compliance
determination device 9 determines whether or not the driver has
boarded a ferry. 1In the case where the driver has not boarded
15 a ferry, it is determined whether or not the rest period is equal
to or more than continuous 20 hours. In the case where the rest
period is equal to or more than continuous 20 hours, it is
determined that the Labor Standards Ordinance is complied with.
In the case where the rest period is not equal to or more than
20 continuous 20 hours, it is determined that the Labor Standards
Ordinance is not complied with while “Rest Period Warning 5”
is presented on the presentation device 7, and determination
relating to the rest period is finished.
In the case where the driver has boarded a ferry, the Labor

25 Standards Ordinance compliance determination device 9
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20 continuous 20 hours, it is determined that the Labor Standards Ordinance is not complied with while
"Rest Period Warning 5" is presented on the presentation device 7, and determination relating to the rest
period is finished. In the case where the driver has boarded a ferry, the Labor 25 Standards
Ordinance compliance determination device 9 determines whether the rest period of the driver is equal to
or more than the period of ferry rest period subtracted from 20 hours. In the case where the rest period is

less than the peded.af fary restpaded subtrasted fom 20 haurshit is bidetermined;that the Labor
Standards Ordinance is not complied with while "Rest Period Warning 6" is presented on the presentation
device 7, and determirmatiomarelatirg teetheorestpertodis firishedcOhdtthescurtraryt #rthe-case where the
rest period is equal to or more than the period of ferry rest period 10 subtracted from 20 hours, it is
determined whéthértrriot tHelférhf réstSseriod sabtragted fion? 20irsursSs 168$ tharBneRalf of the
period from getting off the board to returning tq the t%arage. When the ferré{ rest period subtracted from 20

hours is less 15 thar? 9ng haifof the feriod Fron? Getting 6 e DohfdTo Fétuftiig to tHE ghFage, it is

determined that Jye restperiad, does ot sompl. with the-abor Standards Ordinance while, Rest Period
Warning 7" is presented on the presentation device 7, when tlgle]ferry rest period subtracted from 20 hours

is not less 20 than @ne,half of thesperioddrom gettingaff the boargdsto returningdq the,garage, itis
determined that the rest period complies with the Labor Standards Ordinance, and determinations relating
to the rest perigd éssfinishedo Determination FlewRegatding Rest Reriod oh2 Bravets=2bAstshown in FIG.
9, at first, the Labor Standards Ordinance compliance determination device 9 determines whether or not
the driver has rsarded afefininthe casevieres the daver hbs hbeboasdeda feriyhit issddtermined

whether the rest period is equal to or more than continuous 4 hours. In the case where
period is equal to or more than the period of ferry rest period

10 subtracted from 20 hours, it is determined whether or not the
ferry rest period subtracted from 20 hours is less than one half
of the period from getting off the board to returning to the
garage.

When the ferry rest period subtracted from 20 hours is less

15 than one half of the period from getting off the board to
returning to the garage, it is determined that the rest period
does not comply with the Labor Standards Ordinance while “Rest
Period Warning 7” is presented on the presentation device 7,
when the ferry rest period subtracted from 20 hours is not less

20 than one half of the period from getting off the board to
returning to the garage, it is determined that the rest period
complies with the Labor Standards Ordinance, and determinations
relating to the rest period is finished.

Determination Flow Regarding Rest Period of 2 Drivers

25 As shown in FIG. 9, at first, the Labor Standards Ordinance

30



5 the rest period is equal to or more than continuous 4 hours, it is determined that the rest period
complies with the Labor Standards Ordinance, and in the case where the rest period is less than
continuous 4 hours, it is determined that the rest period does not comply with the Labor Standards
Ordinance while 10 "Rest Period Warning 8" is presented on the presentation device 7, and determination
of rest period is finished. In the case where the driver has boarded a ferry, the Labor Standards
Ordinance compliance-determinatian devicenddetesninasswbeterdberest period ofdbecddver is equal to
or more than the period 15 of the ferry rest period subtracted from 4 hours. In the case where the rest
period is less thian thee periodoofthésferey ifest period subtracteds fromh dheursat irdeterniined that the rest
period does not comply with the Labor Standards Ordinance while "Rest Period Warning 9" is presented
on the 20 preséntatioPrdé\ice 7. 7ORTHe othet hafdll it theeds@Rfidretthele st periderisi&iual to or more
than the period of the ferry rest period subtracted from 20 hours, it is determined that the rest period
complies with thé CAHEr Standards OrdinaRcE Ahd d&RPminatiBR st rest perity FEfifished 25
Determinagion Elow of Holiday Acauisition, ., A shown i FIG, 11, the Laber, Standargs Ordinance
compliance determination device 9 determines whether o?iday time is 30 hours or more. In the case

where the calculated periad-ig:3Q hours or mere, dtis determined thatia boliday has-begp S-acquired. In
the case where the calculated period is not 30 hours or more, it is determined that a holiday has not been

acquired. Next sthenbaharsStardardsQrdinance carmpliance determination-desice &-determines whether
the driver has acquired a holiday once for 2 weeks. In the case where the driver has acquired a 10
holiday once foFssweeksnit 4o deternsined4hapsuch holiday ateuisitidn ednidlies Witk the $tabor Standards
Ordinance, in the case where a holiday has not been acquired for 2 weeks, the Labor Standards
Ordinance compifahce defetminatioiidevice s hrelents *Pblitas Acquisitsn Warkitg 3 o the
presentatjon deyice 7 15 and determines. that such holiday acquisition does not.comply with the Labor
Candard it o T e Cooe A e (oA RH S0 bt g 6 the st

holiday, the Lahor Standards Qrdinance campliance detesmination device 9 presents “Heliday Acquisition

20 Warning 1" on the presentation device 7 and urges the driver to acquire a holiday. Further, in the case
when the deterpination day is-1ith-day-fsorpdhedast holigaythe Lahor Standards Orginance compliance

determination device 9 presents "Holiday Acquisition Warning 2" on the presentation device 7
Ordinance compliance determination device 9 determines whether
the rest period of the driver is equal to or more than the period

15 of the ferry rest period subtracted from 4 hours.

In the case where the rest period is less than the period
of the ferry rest period subtracted from 4 hours, it is determined
that the rest period does not comply with the Labor Standards
Ordinance while “Rest Period Warning 9” is presented on the

20 presentation device 7. On the other hand, in the case where the
rest period is equal to or more than the period of the ferry
rest period subtracted from 20 hours, it is determined that the
rest period complies with the Labor Standards Ordinance and

determination of rest period is finished.

25 Determination Flow of Holiday Acquisition
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25 and urges the driver to acquire a holiday. As shown in FIG. 12, for example, the following warning
message is presented: "YOU HAVE NOT TAKEN A HOLIDAY WITHIN 2 WEEKS AS REQUIRED BY
THE LABOR STANDARDS ORDINANCE AND THUS THE LABOR STANDARDS ORDINANCE IS NOT
COMPLIED WITH. REPORT THIS TO 5 YOUR OPERATION ADMINISTRATOR AFTER RETURNING
TO THE GARAGE." Determination Flow Regarding On-Duty Time As shown in FIG. 13, the Labor
Standards Ordinance gempliange determinationideviced detesninegs ahout yesterdays ea=duty time and
today's on-duty time. The yesterday's on-duty 10 time refers to on-duty time of 24 hours from the last time
of leaving the garagé;and¢hé¢odaysrorn=daty timreirefers tbedrduty dimerfronnthe timeivden the leaving
the garage button 24 is pressed today. However, these may change according to work states, as shown
in FIG. 15. Accbtdindly, 1R ®eFIe StatBoIS moritoting epafraltfevicel44anares e Wok sefte calculation
device 8 calculate this and receives the calculated data, and sends that to the Labor Standards

Ordinance compliance d&tefmifalisn devide 9t hERES It Petform defstminatons SAPRfE, the Labor

Standards50rdinance c%[npli n %determin tion pa device %dteteo{mines whether tgg driver is working on
- eriod t .
alternate days and/or nvmg%ly%hlr%ggﬁ?lwgﬁ\?eer). Note that determination of Sr?-duty time in the case of

alternate day warknwillhe explaingd latgr. Next the an:duty dimerner day is determined.dn the case where
the number of 25 drivers is 1 and the on-duty time per 1 day is less than 13 hours,

Next, the Labor Standards Ordinance compliance determination
device 9 determines whether the driver has acquired a holiday
once for 2 weeks. 1In the case where the driver has acquired a

10 holiday once for 2 weeks, it is determined that such holiday
acquisition complies with the Labor Standards Ordinance, in the
case where a holiday has not been acquired for 2 weeks, the Labor
Standards Ordinance compliance determination device 9 presents
“Holiday Acquisition Warning 3” on the presentation device 7

15 and determines that such holiday acquisition does not comply
with the Labor Standards Ordinance.

Note that, in the case when the determination day is 6th
day from the last holiday, the Labor Standards Ordinance
compliance determination device 9 presents “Holiday Acquisition

20 Warning 1” on the presentation device 7 and urges the driver
to acquire a holiday. Further, in the case when the
determination day is 11th day from the last holiday, the Labor
Standards Ordinance compliance determination device 9 presents
“Holiday Acquisition Warning 2” on the presentation device 7

25 and urges the driver to acquire a holiday.
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no warning is presented and the process proceeds to determination per month. In the case where the
on-duty time per day is 13 hours or more, "On-duty Time Warning 1" is presented on the presentation
device 7, and it is determined whether the on-duty 5 time of the driver per day is less than 15 hours. As a
result, in the case where the on-duty time per 1 day is less than 15 hours, no warning is presented and
the process proceeds to determination per month, and in the case where the on-duty time per 1 day is 15
hours or more, "On-duty TimeWNarningr 2", is 20 presestednpndhepresenptation devigers ang it is
determined how many times the day wherein on-duty time are 15 hours or more is within 1 week. As
a result, in the case ageretherdaewhedein“0ioduiy tihevafe T5HI0Ur3 ¢iahore\is mMore Thaa 2 times per
week, "On-Duty 15 Time Warning 3" is presented on the presentation device 7, and it is determined that

the on-duty tim&Fddes Mot eHpRFwiththe EabbP Stanbaiids Srdingrde  Mthe t8sé Wterd'the day wherein

on-duty time are 15 hours or more is within 2 times ger week, it is determined whether the on-duty time is

16 hours or more=28 M- esmé%ﬁ%%-%& meidiedEthihts ho%ﬁg,ol%% Bﬁ&éegé) proceeds to
determination ey OG- WhIB N 15,6358 WISENEANAUL MG Ai:L6 fos ALmges, “on-Duty Time

Warning 4" is presented on the presentation device 7, an etermined that the on-duty time does not
comply with the)Lgbeh Stardyslsm>PIHRMK i ng onllDherasswhere the number of drivers is 1 and
the on-duty time per 1 day is less than 20 hours, no warning is presented and the process proceeds to
determination per mordR. Iathe casenwhare.the on-diity timeper day 49 20-dpurs os morecE0n-duty 5
Time Warning 9" is presented on the presentation device 7, and it is determined that the on-duty time
complies with thenabor StantdrdsOrdinanced Rieketheé daber StardardscOrdirkticerdempliance
determination device 9 determines about the on-duty time per 10 month. In the case where the on-duty
time per month’8 188$ than ™23 Ho e Protess proceBds toldéterfiihafioApet Yearl i the cases
where th 8n-dyj%time er m(%nth are 2%3 hé)urs orﬁn Ele,h"ooun-gl_.%t%ﬂnl \eNﬁrnir%g tSlr%se p(g%sented on the
he on-dufy time for 1 manth

leaving the garage, and the today’s on-duty time refers to

presentation device ,eanedrﬁ is 8e?élrfr(|i|lﬁea whether

on-duty time from the time when the leaving the garage button

24 is pressed today. However, these may change according to work

states, as shown in FIG. 15. Accordingly, the work state

15 monitoring control device 44 makes the work state calculation

device 8 calculate this and receives the calculated data, and

sends that to the Labor Standards Ordinance compliance

determination device 9 and makes it perform determinations. At

first, the Labor Standards Ordinance compliance determination

20 device 9 determines whether the driver is working on alternate
days and/or driving by himself (1 driver).

Note that determination of on-duty time in the case of

alternate day work will be explained later. Next, the on-duty

time per day is determined. In the case where the number of

25 drivers is 1 and the on-duty time per 1 day is less than 13 hours,
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15 is less than 320 hours. As a result, when the on-duty time for 1 month are 320 hours or more,
"On-Duty Time Warning 6" is presented on the presentation device 7, and it is determined that the
on-duty time does not comply with the Labor Standards Ordinance. In the case where the on-duty time for
1 month is 20 less than 320 hours, it is determined whether the number of months wherein on-duty time
for 1 month is 293 hours or more and less than 320 hours is less than 6 times per year. As a result, in the

case where thexpumber afmenths yherein-er-duty time forslonepth aker293:heursielamose and less than
25 320 hours is less than 6 times per year, it is determined that the on-duty time complies with the Labor
Standards Ordiranceninithe ¢asehwhsredhenumbérod months wheraie ondutystiiriefonoae month is
293 hours or more and less than 320 hours is 6 times or more per year, "On-Duty Time Warning 7" is
presented on tRé 5 BrESentatiR dévice 77 Hel tHEprocess proceets B Blefarhfiflation péfiear. Next the
Labor Standards Ordinance compliance determination device 9 determines about the on-duty time per

year. In the cadd WHeE Hé Oh-Holy tifhd foP 14 &ar 1€188¢ tHah 163 B8 h&drs ifiSBetettined that the
on-duty tirr%e cocr%geg %ngll éhg Labor %tearndcfaaliri(/:lsi(k;;)rginancceH aarpqian case Whejr%eS tge oen-dﬁy time for 1 year

. river eSS ours. r u ’ Lo
is 3,516 hours or more, "On-Duty Time Warning 8" is presented on the presentation dsewce 7,and itis

determined that the o-dutydime daes:Rat comply: with:the Lahor;Stangards 15.Qrdinance sand
determination of on-duty time is finished.
hours, no warning is presented and the process proceeds to
determination per month, and in the case where the on-duty time
per 1 day is 15 hours or more, “On-duty Time Warning 2" is
10 presented on the presentation device 7, and it is determined
how many times the day wherein on-duty time are 15 hours or more
is within 1 week.
As a result, in the case where the day wherein on-duty time
are 15 hours or more is more than 2 times per week, “On-Duty
15 Time Warning 3” is presented on the presentation device 7, and
it is determined that the on-duty time does not comply with the
Labor Standards Ordinance. In the case where the day wherein
on-duty time are 15 hours or more is within 2 times per week,
it is determined whether the on-duty time is 16 hours or more.
20 In the case where the on-duty time is less than 16 hours, the
process proceeds to determination per month, while in the case
where the on-duty time are 16 hours or more, “On-Duty Time Warning
4" is presented on the presentationdevice 7, and it is determined
that the on-duty time does not comply with the Labor Standards

25 Ordinance.
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As shown in FIG. 16, for example, the following warning message is presented: "ON-DUTY TIME IS
OVER "LESS THAN 13 HRS A DAY." RESTRICT ON-DUTY TIME FROM NOW WITHIN 2 HRS." When
the driver inputs information of returning to the garage with work 20 information input device 6 at the time
of returning to the garage, the time of returning to the garage is recorded based on the internal clock 18.
Determination Flow Regarding On-Duty Time of Alternate Day Work As shown in FIG. 14, at first, the

Labor Standards 25 Ordinance compliance-determipatiair deviee Ddetermineswhethes the on-duty time
of the driver is within 21 hours per 2 calendar days. In the case where the on-duty time is within 21 hours
per 2 calendar days, ités detdeminied flret thetomduty ime-compliesawith tige 1ahorStandards Ordinance,
and the process proceeds 5 to determination per 2 weeks. In the case where the on-duty time is not
within 21 hours*pér 2 eRendasdays O ORDULY Pirie WarHihg A0PRpresérmed 6R tHeepréséntation device
7, and it is determined whether a nap for 4 hours or mare has been acquired at night. 10In the case

where a nap fof 2K6urs’6r friore ha% ot et Acqtifed at Hight “ORh-Btiy Tifie WaMiAG 21" is presented
and it is deg:errryg%d twat the on-du'%time doe%engtocrgrpgg/ W}tgl tggtlaacbognsggndargsprdalirqgnce. In the

arninhg 9 resen . evic p
case where a nap for 4 hours or more has been acquired at night, it is determined whéther 15 the on-duty

time is within 24:haurs;pec 2-calendandaysnyin the gase where the.gnduty.tire isinotwithip 24 hours per
2 calendar days, "On-Duty Time Warning 12" is presented, and it is determined whether the number of

times of that is svithin 3-timespema weeks. In the case where the on-duty time are within 24 20 hours per
2 calendar days, "On-Duty Time Warning 12" is not presented, and it is determined whether the number
of times of that is withiN<times pee 2 wedksr In the Tagerwhere Mrigd within<s tinvespet 2nweeks, it is

determination device 9 determines about the on-duty time per

10 month. In the case where the on-duty time per month is less than

293 hours, the process proceeds to determination per year. In

the cases where the on-duty time per month are 293 hours or more,

“On-Duty Time Warning 5” is presented on the presentation device

7, and it is determined whether the on-duty time for 1 month

15 is less than 320 hours. As a result, when the on-duty time for

1 month are 320 hours or more, “On-Duty Time Warning 6” is

presented on the presentation device 7, and it is determined

that the on-duty time does not comply with the Labor Standards

Ordinance. In the case where the on-duty time for 1 month is

20 less than 320 hours, it is determined whether the number of months

wherein on-duty time for 1 month is 293 hours or more and less
than 320 hours is less than 6 times per year.

As a result, in the case where the number of months wherein

on—-duty time for 1 month are 293 hours or more and less than

25 320 hours is less than 6 times per year, it is determined that
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determined that the on-duty time complies with the Labor 25 Standards Ordinance and the process
proceeds to determination per week, in the case where it is not within 3 times per 2 weeks, "On-Duty
Time Warning 13" is presented, and it is determined that the on-duty time complies with the Labor
Standards Ordinance. Next, the Labor Standards Ordinance compliance determination 5 device 9
determines about the on-duty time per 2 weeks. In the case where the on-duty time of the driver is 126

hours or less pen2 weeksitiy is datermingditbat the pn-duty imecamplias with theiLabaeStandards
Ordinance, and in the case where the on-duty time of the driver is not 126 hours or less per 2 weeks, 10
"On-Duty TimelWarningd4e isipresented pitig determined: thattheren-duty tivve: doesmrof comply with the
Labor Standards Ordinance, and determination regarding on-duty time of alternate day work is finished.
Determination PISW S IHiving 7mé ahd Beeak Time 13 AS SRowit ih 46 hrr kel BabdriS@anhdards
Ordinance compliance determination device 9 determines that a period of the state with the vehicle speed

”

of more than 0 KmiF ARdS pefiod of the state With-fie Vahistd' dpéed 6t B HAT 188t 12F less than 10

minues are copiguoys SVINOING 209 resRi A%k JThe Loy Slandarsts Quainangs pappliance

per year.

Next, the Labor Standards Ordinance compliance
determination device 9 determines about the on-duty time per
year. In the case where the on-duty time for 1 year is less than

10 3,516 hours, it is determined that the on-duty time complies
with the Labor Standards Ordinance, and in case where the on-duty
time for 1 year is 3,516 hours or more, “On-Duty Time Warning
8"” is presented on the presentationdevice 7, and it is determined
that the on-duty time does not comply with the Labor Standards

15 Ordinance, and determination of on-duty time is finished.

As shown in FIG. 16, for example, the following warning
message is presented: “ON-DUTY TIME IS OVER “LESS THAN 13 HRS
A DAY.” RESTRICT ON-DUTY TIME FROM NOW WITHIN 2 HRS.” When the
driver inputs information of returning to the garage with work

20 information input device 6 at the time of returning to the garage,
the time of returning to the garage is recorded based on the
internal clock 18.

Determination Flow Regarding On—-Duty Time of Alternate Day Work

As shown in FIG. 14, at first, the Labor Standards

25 Ordinance compliance determination device 9 determines whether
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device 9 presents "Driving Time Warning 1 on the presentation device 7 at the time when the continuous
driving time reaches 3 hours. After "Driving Time Warning 1" is presented, the Labor Standards
Ordinance compliance determination device 9 25 determines whether the continuous driving time is less
than 4 hours. In the case where the continuous driving time is 4 hours or more, the Labor Standards
Ordinance compliance determination device 9 presents "Driving Time Warning 2" on the presentation 5

device 7, and itiscdetermingdthat the driving-timerdeesetcomplynith thed.abor Standards Ordinance.
In the case where the continuous driving time is less than 4 hours, it is determined whether the average
driving time ford2days isllessitham 9ehotirs: dntthe casewhetel the average drivihgtmwesfare2 days is less
10 than 9 hours, it is determined that the driving time complies with the Labor Standards Ordinance. In
the case where‘thé svefage driingliimies foF D aysis D Hotirstrnasred tie Ltathst Stamdars Ordinance
compliance determination device 9 presents "Driving Time Warning 3" on the presentation device 7, and it

15 is determinét Whethsr HEotalPdiving thie F67 1 Wekicis 1288 thaR 4 RSHE P InThéTase where

the total drg'svingctir%e for 1 weeck is less than 44 hours iE's determined th%the dri in%ticme complies with
O determination per weeks'. h e case w re, e on u ilme
the Labor Standards Ordinance, and in the case where the 20 tota grlvmg time for 1-week is 44 hours or

more, "Driving Time, Warning4> ispresented onthedqresentatian device 7, and itdsdetermined that the
driving time does not comply with the Labor Standards Ordinance, and determinations of the driving time
and the break time ate fipishednThese-detenminatiens@etion device 7, and it 1is
determined whether a nap for 4 hours or more has been acquired
at night.
10 In the case where a nap for 4 hours or more has not been
acquired at night, “On-Duty Time Warning 11” is presented and
it is determined that the on-duty time does not comply with the
Labor Standards Ordinance. 1In the case where a nap for 4 hours
or more has been acquired at night, it is determined whether
15 the on-duty time is within 24 hours per 2 calendar days. In the
case where the on-duty time is not within 24 hours per 2 calendar
days, *“On-Duty Time Warning 12” 1is presented, and it is
determined whether the number of times of that is within 3 times
per 2 weeks. In the case where the on-duty time are within 24
20 hours per 2 calendar days, “On-Duty Time Warning 12” is not
presented, and it is determined whether the number of times of
that is within 3 times per 2 weeks.
In the case where it is within 3 times per 2 weeks, it is

determined that the on-duty time complies with the Labor

25 Standards Ordinance and the process proceeds to determination
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25 performed successively. In the case where the speed of the car is in a state of 0 km/h
continuously for 10 minutes or more, the Labor Standards Ordinance compliance determination device 9
determines that the state is the break time, and records the period for the state 5 of 0 km/h on the storage
device 10. The continuous driving time is reset and turns 0 hour, for example, in the cases of: the break
time is continuously 10 minutes or more and is 30 minutes or more as a total for one time; the driver

inputs a start/fipish et ayreak with the wetkdnformation input devises6: onthedriver 10drputs a start/finish
of boarding ferry with the work information input device 6. However, even if it is a case where the
start/finish of brgak-has betimaputted; tie ¢aritinvows drwmgetimeanduldtnatsreset svtreimthie continuation
period for the break of the internal clock 18 is not "10 minutes or more and 30 minutes 15 or more as a

total."  As showh i FIS 18 foriehipterhec Mowih§ Wakdihghid s d presemence -
"CONTINUOUS DRIVING TIME DOES NOT COMPLY WITH THE LABOR STANDARDS ORDINANCE
SINCE IT HAS EXEEEDERD TRE LIMAPOF LESE THAN FTHRES TIBUTATED BY THE 1 XBOR
STANDARDS 20 ORDINANCE, REPORT THIS TO YOUR OPERATION ADMINIS fATg)R AFTER

nes ut Ime

RETURNING TO THE GARAGE." As sﬁown in FIG. 4, the above- mentloneg Work in ormatlon input

device 6 comptises, fprexample, anarmally work hutten 29, apsaltemnateday wark hutien 21, a one driver
button 22, 25 a 2 drivers button 23, a leaving the garage button 24, a returning

per 2 weeks, it is determined that the on-duty time complies
with the Labor Standards Ordinance, and in the case where the
on—-duty time of the driver is not 126 hours or less per 2 weeks,

10 “On-Duty Time Warning 14” is presented, it is determined that
the on-duty time does not comply with the Labor Standards
Ordinance, and determination regarding on-duty time of
alternate day work is finished.
Determination Flow of Driving Time and Break Time

15 As shown in FIG. 17, the Labor Standards Ordinance
compliance determination device 9 determines that a period of
the state with the vehicle speed of more than 0 km/h and a period
of the state with the vehicle speed of 0 km/h that lasts for
less than 10 minutes are continuous driving time and records

20 it. The Labor Standards Ordinance compliance determination
device 9 presents “Driving Time Warning 1 on the presentation
device 7 at the time when the continuous driving time reaches
3 hours. After “Driving Time Warning 1” is presented, the Labor
Standards Ordinance compliance determination device 9

25 determines whether the continuous driving time is less than 4
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to the garage button 25, a split rest start button 26, a split rest finish button 27, a break start button 28, a
break finish button 29, a nap start button 30, a nap finish button 31, a ferry boarding start button 32, a
ferry boarding finish button 33, 5 a standby start button 34, a standby finish button 35, a loading start
button 36, a loading finish button 37, an unloading start button 38, an unloading finish button 39, a
car-washing/maintenance/oil-supply start button40,a car-washing/maintenance/oil-supply finish button 41,
an 10 overtimenwarking button 42, a holiday work button 43, and a compliance status confirmation button
45. A device for the driver to input his work states provided by the Labor Standards Ordinance of FIG.
35 is the work informationtihputdevice 6 rEhere are29iimpot fems asrkb menticrred dabove; and these
cover all work states of the driver that the Labor Standards Ordinance of FIG. 35 provides. The work state
monitoring and¢ofiftefling deviéé 24 eaANBased o tHe Mpint rfoRMaier cdete@ dtitdmatieally a state,
such as rest, day off, on-duty, and driving provided in FIG. 35 and obtain, 20 based on the time data

calculated fronfthe work State® EAictilation délite 8 fedlFaHdt Koli@ay Ti}rﬁs?e%ﬁ-sdi@ %€ and driving

time, and qan mae the L aor Standards Oulinance compliance determination deyice, o perform

determinations whether they comply with the time or period speci y the Labor Standards 25

Ordinance.  -M¥her ope:ef theserhuitons is,pressed with the wark infarmationdrput,device 6, the time is
outputted from the internal clock 18 built in the digital tachograph body 5 and is recorded on the storage

device 10. Thettime-ohthninternals clock t18vs ameaded bytheHsPSsSatellite ¢lack-as needed.
When one of these buttons is pressed and a condition for changing state is fulfilled, the state of the driver
changes as shoWwatinsFIGhs, aveurant dtateis ndtifiedd fothe Work statescaiculatiol device 8 by the work

state monitorin? and controllingh
n the case where the average driving time for 2 days is less

10 than 9 hours, it is determined that the driving time complies
with the Labor Standards Ordinance. In the case where the
average driving time for 2 days is 9 hours or more, the Labor
Standards Ordinance compliance determination device 9 presents
“Driving Time Warning 3” on the presentation device 7, and it

15 is determined whether the total driving time for 1 week is less
than 44 hours.

In the case where the total driving time for 1 week is less
than 44 hours, it is determined that the driving time complies
with the Labor Standards Ordinance, and in the case where the

20 total driving time for 1 week is 44 hours or more, “Driving Time
Warning 4” is presented on the presentation device 7, and it
is determined that the driving time does not comply with the
Labor Standards Ordinance, and determinations of the driving
time and the break time are finished. These determinations are

25 performed successively.
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10 device 44, and work state data in that state is calculated by the work state calculation device 8. For
example, in the case where the ferry boarding start button 32 is pressed the state of the driver transfers to
"Boarding on Ferry", and the work state calculation device 8 calculates a period until 2 hours 15 pass
since the time when the ferry boarding start button 32 was pressed as the on-duty time. The state will
transfer to "Rest at Ferry" when 2 hours have lapsed, and the work state calculation device 8 calculates
the period until the ferryrbearding fiaishbutionr33 iscprassed asa split rest pariadsThen, e state 20 will
transfer to "On-Duty" when the ferry boarding finish button 33 is pressed. Even if the driver operates
the work inforntation npohdevice 5; thefstaté doesnotehangecirether taseabheré the ¢andiions are not
fulfilled. The state monitoring and 25 controlling device 44 carries out supervisor control of this. For
example, wherPiHelS5iit fest Start/fmisteirlons ™26 ahd 27 fife has starffinish Butfori$'S0 and 31 are
pressed, the state firstly will shift to "Break" and a period for that is calculated as the break time, and in

P
the case where* fifs Break 5B r8athes WholF e SEtE Wil trarster 5 Spiit RBSt itk the period is
calculated as the splll gt perad. .., The aboye-meptionsd wor IarmaLon.INpyl devige 6 may be
provided with a simulation function. An example of the simulation function is such furiction which
calculates and {0 determingsihowa futyire schedule-wowld.change if a splitrest is gequired currently by
the work state calculation device 8 and the Labor Standards Ordinance compliance determination device
9 and presentsitheaestitdorithecdrivamnwhen thelsplitinest stard buttore 26nis pressechim thestate where the
simulation 15function is ON. The object of the simulation function is not limited to the case of split
rest. It may be etheptrases,stch as dcaseofrengrningacithevgarageua case valvaréfa réstperiod is
acquired, a case where a break is acquired, a case where driving is 20 continued under the situation
where a split rest & SERedUied fohé actired ant A ¢a8e WREFe I Tolfowing Hime’St 18avifg the garage is
changed.ll%y pror\lliqligg guch a ft}r%cition the driver can pfeerfrorm si%u tions ccor gnrqﬂg)tygnLabor

1 sta 1dh of bo 1 W1 € WOr
Standards Ordinance easﬁ/.rlrhere ore, even if the driver ¢ nges the
input device 6. However, even if it is a case where the

start/finish of break has been inputted, the continuous driving

time would not reset when the continuation period for the break

of the internal clock 18 is not “10 minutes or more and 30 minutes
15 or more as a total.”

As shown in FIG. 18, for example, the following warning
message is presented: “CONTINUOUS DRIVING TIME DOES NOT COMPLY
WITH THE LABOR STANDARDS ORDINANCE SINCE IT HAS EXCEEDED THE
LIMIT OF LESS THAN 4 HRS STIPULATED BY THE LABOR STANDARDS

20 ORDINANCE. REPORT THIS TO YOUR OPERATION ADMINISTRATOR AFTER
RETURNING TO THE GARAGE.”

As shown in FIG. 4, the above-mentioned work information
input device 6 comprises, for example, a normally work button
20, an alternate day work button 21, a one driver button 22,

25 a2drivers button 23, a leaving the garage button 24, a returning
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25 details of a schedule according to driving situation, the driver can carry out his driving schedule in
accordance with the Labor Standards Ordinance. When the driver loads the digital tachograph body 5
of the digital tachograph 1 constructed as above with the storage device 5 10, the work state calculation
device 8 acquires a driver's driving history, calculates on-duty time or the like, and outputs to the work
state monitoring and controlling device 44. When driving the work state calculation device 8 is operated
and logs data afdrivinggecerds and:digitaly recerds themadn thessterage do-devices18,,and based on the
operation of work state calculation device 8 and the data of storage device 10 the Labor Standards
Ordinance comptiainceidetenninatiom device Lisseperated ardhdetermifesdaboe conditions: The results of
the determinations are recorded on the recorder 10, and in the case where the 15 driver's labor conditions
do not satisfy the tas6r €8nditibRB Srovided'n the Babof SandartsOrdinahes, A wardifgisg presented on
the presentation device 7. As shown in FIG. 19,on the above-mentioned 8p,resentation device 7 at least

one of the folloWing tents fagarting 20 Yetermination results Taiculdted By the L' Abor'Standards
orrance SO NS ISTIEMT e § UGSl R ol resching
start button 36, a loading finish button 37, an unloading start
button 38, an unloading finish button 39, a
car-washing/maintenance/oil-supply start button 40, a
car-washing/maintenance/oil-supply finish button 41, an
10 overtime working button 42, a holiday work button 43, and a
compliance status confirmation button 45.

A device for the driver to input his work states provided
by the Labor Standards Ordinance of FIG. 35 is the work
information input device 6. There are 29 input items as

15 mentioned above, and these cover all work states of the driver
that the Labor Standards Ordinance of FIG. 35 provides. The work
state monitoring and controlling device 44 can, based on the
input information, detect automatically a state, such as rest,
day off, on-duty, and driving provided in FIG. 35 and obtain,

20 based on the time data calculated from the work state calculation
device 8, rest period, holiday time, on-duty time, and driving
time, and can make the Labor Standards Ordinance compliance
determination device 9 perform determinations whether they
comply with the time or period specified by the Labor Standards

25 Ordinance.
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Residual rest period, Driving time, Residual driving-time, 25 Continuous driving time, Residual continuous
driving time, Break time, Residual break time, Total break time, Residual break time necessary for
cessation of driving, Overtime working time, Residual overtime working time, Holiday working, and
Residual Holiday working. According to this embodiment, a monitor 11 on 5 which all items are displayed
and a sound presentation device 12 notifying in electronic sound or vocal sound are provided. As a
warning that is notifiedipefore-breaking the Labor.StandardssOrsiranee; itwnay ben©nsgdity Time Warning
1," or "Driving Time Warning 1," etc., at the time of reaching any preset 10 time. These items may be
mesemedforeMﬂ@zhﬂnmemeﬂogut device 6, the time is outputted from the
internal clock 18 built in the digital tachograph body 5 and
is recorded on the storage device 10. The time of the internal
5 clock 18 is amended by the GPS Satellite clock as needed.
When one of these buttons is pressed and a condition for
changing state is fulfilled, the state of the driver changes
as shown in FIG. 5, a current state is notified to the work state
calculationdevice 8 by the work statemonitoring and controlling
10 device 44, and work state data in that state is calculated by
the work state calculation device 8. For example, in the case
where the ferry boarding start button 32 is pressed the state
of the driver transfers to “Boarding on Ferry”, and the work
state calculation device 8 calculates a period until 2 hours
15 pass since the time when the ferry boarding start button 32 was
pressed as the on-duty time. The state will transfer to “Rest
at Ferry” when 2 hours have lapsed, and the work state calculation
device 8 calculates the period until the ferry boarding finish
button 33 is pressed as a split rest period. Then, the state
20 will transfer to “On-Duty” when the ferry boarding finish button
33 1is pressed.
Even if the driver operates the work information input
device 6, the state does not change in the case where the

conditions are not fulfilled. The state monitoring and

25 controlling device 44 carries out supervisor control of this.
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of time. Further, the monitor and the sound presentation device of the above-mentioned presentation
device 7 can present a current compliance status in real time by operation of compliance status
confirmation button 45 of the driver's work state input 15 device 6. That is, at least one of the following
items can be presented in real time: On-duty time, Residual on-duty time, Rest period, Residual rest
period, Driving time, Residual driving time, Continuous driving time, Residual continuous driving time,

Break time, Resiglual break dimeynketat beealptime, 20sResiduat break ime-neeessarydor gassation of
driving, Overtime working time, Residual overtime working time, Holiday working, and Residual Holiday
working. Therefore; thetdriveragars easily khows fobexample 3 hownmuich dine hedwasdurremtly been driving

state firstly will shift to “Break” and a period for that is
calculated as the break time, and in the case where the break

5 time reaches 4 hours the state will transfer to “Split Rest”
and the period is calculated as the split rest period.

The above-mentioned work information input device 6 may
be provided with a simulation function. An example of the
simulation function is such function which calculates and

10 determines how a future schedule would change if a split rest
is acquired currently by the work state calculation device 8
and the Labor Standards Ordinance compliance determination
device 9 and presents the result for the driver when the split
rest start button 26 is pressed in the state where the simulation

15 function is ON.

The object of the simulation function is not limited to
the case of split rest. It may be other cases, such as a case
of returning to the garage, a case where a rest period is acquired,
a case where a break 1is acquired, a case where driving is

20 continued under the situation where a split rest is scheduled
to be acquired, and a case where a following time of leaving
the garage is changed. By providing such a function, the driver
can perform simulations according to the Labor Standards
Ordinance easily. Therefore, even if the driver changes the

25 details of a schedule according to driving situation, the driver
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continuously and how much more time he can drive continuously, 25 how much time he needs to take as
a rest period, and how much time remains as the on-duty time. Here, what is presented as the
residual on-duty time is how much more time is left before reaching 13 hours, how much more time is left
before reaching 15 hours, or how much more 5 time is left before reaching 16 hours or the like, which are
on-duty time per day. As the residual rest period, how much more time the driver needs to take, etc., is

presented. Notedhat asrtp the-case of-splitHgstdndhecase whererdriving isresumedrindess than 4 hours
after driving has been stopped in order 10 to take a rest, the residual rest period is presented as 4 hours
since a split resttanstbe taken asagorinuous 4 hours or more (exception to the rest period). What is
presented as the residual driving time is how much more time is left before reaching 9 hours as average
of 2 days, 15 or how mMtittiniére tifle &FIeft peford a4 hatis as @ drage BT hrsek Dothé fiRe, which are
maximums of the driving time a day. What is presented as the resjdual continuous driving time is how

much time is leftBefore reachivg bl IS Which e hé axma M dr a dbntindsas aiing tme. What is

presented as tI”i% ,20 gﬁgldmggipresack time is lhcou ?r?%r%mé)er\elirg@ugesa%% ri@gessargrbe\];ore, rseachlng 10

minutes which are calculated as 1 break. What is presented as the residual break time Is how many
more minutes areiRacRssantto-take abreakdime of 3Q4inutes whigh.resets the gontinkus driving time.

What is presented as 25 the residual overtime working time is how much more time is left
to the work state monitoring and controlling device 44. When
driving the work state calculation device 8 is operated and logs
data of driving records and digitally records them in the storage

10 device 10, and based on the operation of work state calculation
device 8 and the data of storage device 10 the Labor Standards
Ordinance compliance determination device 9 is operated and
determines labor conditions. The results of the determinations
are recorded on the recorder 10, and in the case where the

15 driver'’s labor conditions do not satisfy the labor conditions
provided in the Labor Standards Ordinance, a warning is presented
on the presentation device 7.

As shown in FIG. 19,on the above-mentioned presentation
device 7 at least one of the following items regarding

20 determination results calculated by the Labor Standards
Ordinance compliance determination device 9 is automatically
presented as a warning before breaching the Labor Standards
Ordinance: On-duty time, Residual on-duty time, Rest period,
Residual rest period, Driving time, Residual driving-time,

25 Continuous driving time, Residual continuous driving time,
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before reaching 2 hours which are the maximum of the overtime working time a day, or how much more
time is left before reaching the maximum of the overtime working time a month or a year etc. What is
presented as the residual holiday working is how many 5 more times are available for the holiday working.
By these items being presented, the driver can understand his work state easily and can promote the
Labor Standards Ordinance compliance. As to the on-duty time, the rest period, the driving time, the
continuous driviag fimne; the breakdime, dhe dqtal break dd:time Lhe ovedjme working tirexand residual
periods for these, the current information is presented in real time. As shown in FIG. 19 as a method for
presenting the onrduhetinres dne rest period; the divingrtimen theGcontinuoe st drivingctimieydhe break time,
the total break time, and the overtime working time, a 15 count-up method is applied to present.
Regarding the F&siddargeAsa rpresertimithedrdsiaial By &icbuntdewn Rethéddrémsa préscribed period is
applicable. The residual period may be presented as a specific time such as a next possible time of

leaving the garage sl IhEIBY 19 FHTHEr- e TolioWifg 0 Rrediyes Ay beredentdd: "Return to
the garage.by ¥ noufs ¥ minlgs': - Take A et period by X bowrs, Yo minules Time,limit.of the on-duty
time is until X hours Y minutes”, "Take a break Z minutes or more by X hours Y minutes, and stop
driving”; or "Conginyation.driving is possible yntil Xoheurs,¥ minutess' R fusthers apexplanation regarding
the above-mentioned time may be presented, such as, for example, an explanation that it is the time
which reaches the limihef theron=duty ttimer ansexplanatien tbatriv isthe imei whichheeaches-the limit of the
continuous driving time, or an explanation that it is the time 5 when the continuous driving time is reset.
Specifically, foSéxamplelthefollowingeexplanation ban Henprdsented: hdagontirtols driving time has
exceeded 3 hours. Take a break for continuous 10 minutes or more within 58 minutes (by 10:18), and
stop driving. It WiFreact4" hBGrEWRICA e 16 amadmbnrfof A éontinious dndiRg fimesat>f0:18. The
continuous.driving time will be reset by acquiring a period of break time with a continuous 10 minutes or
more per e S otk B 50 TR B TOre T THe sk 15t Goen of MRS iy b

continuously presented unglit is dissqlyed,, the 15, preseptatian of sheresidyal period {58 minutes in the

above-mentioned example) may decrease in real time, or the content of warning may be presented for
every predetergiinechtimgyfar-examples every 30 Jaintdes)ounti dkis cissplvads Thesedaresentations

maybe combined with each other, and other warnings
current compliance status in real time by operation of compliance
status confirmation button 45 of the driver’s work state input
15 device 6. That is, at least one of the following items can be
presented in real time: On-duty time, Residual on-duty time,
Rest period, Residual rest period, Driving time, Residual
driving time, Continuous driving time, Residual continuous
driving time, Break time, Residual break time, Total break time,
20 Residual break time necessary for cessation of driving, Overtime
working time, Residual overtime working time, Holiday working,
and Residual Holiday working. Therefore, the driver can easily
know, for example, how much time he has currently been driving

continuously and how much more time he can drive continuously,

25 how much time he needs to take as a rest period, and how much
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20 and/or presentations which do not breach the criterion specified by the Labor Standards Ordinance
may be used. By presenting of working hours, the residual period, time, and explanation of time, etc., in
this way, the driver can comply with the Labor Standards Ordinance even in the case where he does not
have the 25 knowledge of the Labor Standards Ordinance. In cases where a button is pressed
which makes transition of a state of the driver, such as the break start button 28, or in cases where the
state of 0 km/htcomtinuesQ mindtes.er meraevendf the break start button 28 etc. is not pressed, since 5
a state shifts and the break time or the rest period is presented, the driver can take a break or rest
certainly. Since the neXetime ghleaving the garagel is alstpresented atheodrivertgan knew. easily from
what time he can start in the case when he returns to the garage now. In the case where the compliance
status 10 confiffAxtiBH Butlestr 25 s Predsed the Enfentsiztds bt e dfivep difoh ASThBYHEkt time of
leaving the garage, and driver information may be presented on the presentation device. It may be
configured so A&t makEthe driver chbose the mtoration to B BreseRted T5THE 8tdPaGE device 10 is
connected5to tllel storage dee tic%g?gggcg_i,n gg&:trg%n 15 fothresdigg_jtalttrgechPQ]g%ph M%)gghS ggg records these
determination results andllegal’? elements (period, spee ,l(Jilstance) successively. The storage device 10
will be removed after returning o.the garage, and the operations20.administiator willicheckin office
whether the labor conditions of the driver of vehicle 2 of the carrier comply with Labor Standards
Ordinance. The operatien atimiaistraterwilt prepare, nextdrjving weitien distauctions plannead to be
compliant with the Labor Standards Ordinance and will give the instructions 25 to the driver in the case
where the laboredriitionsditknot ephiply-with theLidbocStendards Qrdivancel s reTheddigital
tachograph 1 as configured in this way will Eresent information on the presentation device 7 automatically,

such as the on3duty ¥infe, FacGuisition"crthd reSt pefiod, aAdfttS Peen stopped in order

10 to take a rest, the residual rest period is presented as 4 hours
since a split rest must be taken as continuous 4 hours or more
(exception to the rest period).

What is presented as the residual driving time is how much
more time is left before reaching 9 hours as average of 2 days,

15 or how much more time is left before 44 hours as average of 1
week or the like, which are maximums of the driving time a day.
What is presented as the residual continuous driving time is
how much time is left before reaching 4 hours which are the
maximum of a continuous driving time. What is presented as the

20 residual break time is how many more minutes are necessary before
reaching 10 minutes which are calculated as 1 break.

What is presented as the residual break time is how many
more minutes are necessary to take a break time of 30 minutes
which resets the continuous driving time. What is presented as

25 the residual overtime working time is how much more time is left
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5 the limit of a driving time, etc., which will fulfill the conditions provided by the Labor Standards
Ordinance when the driver mounts the storage device 10 on the digital tachograph body 5 and drives the
vehicle. For this reason, the driver can understand his driving schedule that is gradually changing by 10
traffic congestion after leaving the garage, etc., with presentation device 7, and calculation of the
conditions provided by the Labor Standards Ordinance becomes unnecessary. Therefore, a driving which
complies with thedahonStangards Ordinarce mwilt besachievednaithautputting.a biwvden anethe 15driver.
The work state monitoring and controlling device 44 may be configured so as to prepare the work
exceptional dateooktheosplitest peviocborithe ferphrestperiods ete. lafid $erfo the exeeptiopal data to the
Labor Standards Ordinance compliance 20 determination device 9 in addition to monitoring the state of
the driver and $éYfdiptHEUStaté STHReCTPErBIHEWDHR State Calk UTREOH: devide B ahdfdicthe Labor
Standards Ordinance compliance determination device 9. Thus, when the work state monitoring and

controlling devite®4 i€ cBhfi§GredSo at it 25 &4 %Bﬁ'?pll%?ﬂe‘hé%ly Phanage huméic &t of special

excepnon§3 more times are available for the holiday working. By these items

being presented, the driver can understand his work state easily

and can promote the Labor Standards Ordinance compliance.
As to the on-duty time, the rest period, the driving time,
the continuous driving time, the break time, the total break
10 time, the overtime working time, and residual periods for these,
the current information is presented in real time. As shown in
FIG. 19 as a method for presenting the on-duty time, the rest
period, the driving time, the continuous driving time, the break
time, the total break time, and the overtime working time, a
15 count—-up method is applied to present. Regarding the residual
period, presenting the residual by a countdown method from a
prescribed period is applicable. The residual period may be
presented as a specific time such as a next possible time of
leaving the garage shown in FIG. 19. Further, the following
20 messages may be presented: “Return to the garage by X hours Y
minutes”; “Take a rest period by X hours Y minutes”; “Time limit
of the on-duty time is until X hours Y minutes”; “Take a break
Z minutes or more by X hours Y minutes, and stop driving”; or
“Continuation driving is possible until X hours Y minutes.”

25 Further, an explanation regarding the above-mentioned time may
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etc., the design can be easily changed only by correcting the work state monitoring and controlling device
even in the case where there is an increase or decrease in the control items or a change in the control
values, etc., by a legal amendment or 5the like. [Other embodiments for working the invention] Next,
other embodiments for working the present invention shown in FIGs. 20-34 will be explained. In
explaining other embodiments for working the present invention, like numerals 10 refer to like elements as

the above-mentioneefirst embodimentfer waskingthe-peesent invention,rand redurdant explanations will
be omitted. In a second embodiment for working the present invention shown in FIGs. 20-22, aspects
that are mainlydifferennfromhlistherabove mentionéd fikst enfbodimentfodworkingthe peesent invention
are that a monitor 11 of the presentation device 7A is provided with the work information input device 6A,
the work state frighitorineland camtrolling Hévice Ydrsndthel alsor S ddias Ofdirafietédimpliance
determination device 9 are built 20 in the work state calculation device 8A, and the digital tachograph 5A
is provided wittF SOERWSRTnTSrhiatsh il d&bice s R EHE otk SPate’Glictifatich H&vice BA. The same
operation %nd %%ee%t %%%hecgggge-mentio ed }‘.Li%st rQIbngdiment for working the present invention are also

£
obtained by the digital tachograp 251A c]:Colr%lgure In thiéswéise In a third embodiment for working

the present invention shiown in EXGs.23:and 24 @mainbrdifferent aspect from the abgvesmentioned first

embodiment for working the present invention is that by making the work state calculation device 5 8 be in
cooperation witheactitaes A9<and“enabling the work state datattorkersenttocthedeabdmStandards Ordinance
compliance determination device 9 for every predetermined time, for example in 5 to 15 minutes,
calculation of thekerditionsor fulfillimg the: coaditions provieed byothe tabbi Staddardst@rdinance for

(by 10:18), and stop driving. It will reach 4 hours which are
10 a maximum of a continuous driving time at 10:18. The continuous
driving time will be reset by acquiring a period of break time
with a continuous 10 minutes or more per time and a total of
30 minutes or more.” 1In this case, that content of warning may
be continuously presented until it is dissolved, the
15 presentation of the residual period (58 minutes in the
above-mentioned example) may decrease in real time, or the
content of warning may be presented for every predetermined time
(for example, every 30 minutes) until it is dissolved. These
presentations may be combined with each other, and other warnings
20 and/or presentations which do not breach the criterion specified
by the Labor Standards Ordinance may be used. By presenting of
working hours, the residual period, time, and explanation of
time, etc., in this way, the driver can comply with the Labor
Standards Ordinance even in the case where he does not have the

25 knowledge of the Labor Standards Ordinance.
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10 the every predetermined time is made possible. The same operation and effect as the
above-mentioned first embodiment for working the present invention are also obtained by the digital
tachograph 13 configured in this way. In this embodiment, although the timer 19 and the internal clock 18
are 15 separate, the internal clock 18 may be equipped with the function of the timer 19. In a fourth
embodiment for working the present invention shown in FIGs. 25 and 26, a mainly different aspect from
the above-mentioned first erabedimentfar warking thepreseati2fHnventionds that assaft eannecting
section 16 is provided to a conventional digital tachograph body 53, and the work state calculation device
8 and the LaboriStandards=Ordinameeccompliance: determinatiobdevices Oaare éxtermnally2donnected. The
same operation and effect as the above-mentioned first 25 embodiment for working the present invention
are also obtained by thasfigitahrEhobraph 10 CorfigUretrinthie Wal2 Frsthit, 18 wi&de possible for the

driver to perform driving which fulfills the conditions provided by the Labor Standards Ordinance using a
digital tachogra{?a%ﬁs%\ﬂeéh%rﬁﬁﬁ break start button 28 etc. is not pressed, since

5 astate shifts and the break time or the rest period is presented,
the driver can take a break or rest certainly. Since the next
time of leaving the garage is also presented, the driver can
know easily from what time he can start in the case when he returns
to the garage now. In the case where the compliance status

10 confirmation button 45 is pressed, the current status of the
driver, such as the next time of leaving the garage, and driver
information may be presented on the presentation device. It may
be configured so as to make the driver choose the information
to be presented.

15 The storage device 10 is connected to the storage device
connecting section 15 of the digital tachograph body 5 and
records these determination results and legal 3 elements (period,
speed, distance) successively. The storage device 10 will be
removed after returning to the garage, and the operation

20 administrator will check in office whether the labor conditions
of the driver of vehicle 2 of the carrier comply with Labor
Standards Ordinance. The operation administrator will prepare
next driving written instructions planned to be compliant with
the Labor Standards Ordinance and will give the instructions

25 to the driver in the case where the labor conditions did not
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5 In a fifth embodiment for working the present invention shown in FIGs. 27 and 28, a mainly different
aspect from the above-mentioned first embodiment for working the present invention is that the Labor
Standards Ordinance compliance determination device 9A is configured so that a driving 10 administrator
can set up labor conditions for each driver within the limits provided by the Labor Standards Ordinance.
The same operation and effect as the above-mentioned first embodiment for working the present

invention are alssrghtained hythe digital:tachegraphuiDosenfigured in this way. Further, for 15 example,
for a driver with many accidents, individual driving control, such as setting up the maximum of a
continuous driving timé&'lre 2dioLirsa tahayen cgrriatholt.dn & sixth @mieodimenthfos werking the present
invention shown in FIGs. 29 and 30, a mainly different aspect from the 20 above-mentioned first
embodiment foP ¥otRitg thé presértaRvention iBTRaca etwerk $erver14 astthestdraye device 10A is
provided via a wireless communications network 13. The same operation and effect as the
above-mention%ﬂcﬁ}sgise%kb%(ﬂ)l%_ednlftf%ﬂrw&%na%ﬁ@Jpsrégéﬁflirﬁfeﬁ{? n“&re alsd d6taindd by the 25 digital
tachograp}% IE .%%réfigylr%q gn toh%'s \éva&.rNote tha{ ]\(vrpeen a. driver's infqgmatigrﬂ isftur:il sﬂttecqltg the storage

. . . 14 t L4 h - .
device 10A using the work mformatlonll\r]]i)ﬁ?dewce 6, a driver's dlrﬁllngwﬁlstory will be transmitted to the

Labor Standards, Qidinance eempliangewletermination device 2 fromdhe starage devge A
driver mounts the storage device 10 on the digital tachograph
body 5 and drives the vehicle. For this reason, the driver can
understand his driving schedule that is gradually changing by

10 traffic congestion after 1leaving the garage, etc., with
presentation device 7, and calculation of the conditions
provided by the Labor Standards Ordinance becomes unnecessary.
Therefore, a driving which complies with the Labor Standards
Ordinance will be achieved without putting a burden on the

15 driver.

The work state monitoring and controlling device 44 may
be configured so as to prepare the work exceptional data of the
split rest period or the ferry rest period, etc., and send the
exceptional data to the Labor Standards Ordinance compliance

20 determination device 9 in addition to monitoring the state of
the driver and sending the state of the driver to the work state
calculation device 8 and/or the Labor Standards Ordinance
compliance determination device 9. Thus, when the work state
monitoring and controlling device 44 is configured so that it

25 can comprehensively manage numeric data of special exceptions,
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5 This embodiment is explained using the work information input device 6 to input the driver's
information. However, a driver may be identified by use of an ID card in which only driver information is
recorded, or other means, such as a password, fingerprint authentication, biometrics, etc. may be used.
10 In a seventh embodiment for working the present invention shown in FIGs. 31 and 32, a mainly
different aspect from the above-mentioned first embodiment for working the present invention is that the
driver's state isssent fremdhesworkstate galculationdeviea &direetly ta-the presetatignidevice 7 and 15
is presented. The same operation and effect as the above-mentioned first embodiment for working the
present invention@resdlso @btaimedoby the digital dtathogdraiphol Beconfiguredrinithiswayc &srether, since the
driver's state can be presented without passing through the work state monitoring 20 control device 44 or
the Labor Stantafds Oréfifence conphaifcRdeterin frafibRRkiée 9, tRecuittitious-arvirgFtime or the like
can be presented without a time lag. In an eighth embodiment for working the present invention shown in

FIGs. 33 and 3%, & Wiy diffsrsnta8pect trofi tHE 25 SBS\]é-rﬁénﬁoﬁgagﬂrsF Sifithent for working the

present ingentiaqlneisltﬁgé calculation and determination of work states are carried out without using the
work state monitoring and controlling device 44. Also in a digital tachograph 1G configured in this way, a

driver's work statg gap ke determined Sesom,simple calewlatign data,sych as a total period, etc. Also

Next, other embodiments for working the present invention
shown in FIGs. 20-34 will be explained. In explaining other
embodiments for working the present invention, like numerals

10 refer to like elements as the above-mentioned first embodiment
for working the present invention, and redundant explanations
will be omitted.

In a second embodiment for working the present invention
shown in FIGs. 20-22, aspects that are mainly different from

15 the above-mentioned first embodiment for working the present
invention are that a monitor 11 of the presentation device 7TA
is provided with the work information input device 6A, the work
state monitoring and controlling device 44 and the Labor
Standards Ordinance compliance determination device 9 are built

20 in the work state calculation device 8A, and the digital
tachograph 5A is provided with such work information input device
6A and work state calculation device 8A. The same operation and
effect as the above-mentioned first embodiment for working the
present invention are also obtained by the digital tachograph

25 1A configured in this way.
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in a digital tachograph wherein the state monitoring function of the work state monitoring and controlling
device 44 is provided by either the work state calculation device 8 or the Labor Standards Ordinance
compliance determination device 9, 10 the same operation and effect as the above-mentioned first
embodiment for working the present invention are also obtained. The embodiments of the invention in this
application are explained as comprising the monitor 11 and the sound presentation device 12 as the

presentation device 7. Howevet thednyentien 1S incthis;application és pet imited; to theseembodiments,
and the presentation device 7 may use only one of the monitor 11 and the sound presentation device 12.
Further, an explanation is fidtte. in2thecalbove! that albofnthe OhfdutydimepResidualirom the
above-mentioned first embodiment for working the present
invention is that by making the work state calculation device
5 8 be in cooperation with a timer 19 and enabling the work state
data to be sent to the Labor Standards Ordinance compliance
determination device 9 for every predetermined time, for example
in 5 to 15 minutes, calculation of the conditions for fulfilling
the conditions provided by the Labor Standards Ordinance for
10 the every predetermined time 1is made possible. The same
operation and effect as the above-mentioned first embodiment
for working the present invention are also obtained by the
digital tachograph 1B configured in this way. In this
embodiment, although the timer 19 and the internal clock 18 are
15 separate, the internal clock 18 may be equipped with the function
of the timer 19.

In a fourth embodiment for working the present invention
shown in FIGs. 25 and 26, a mainly different aspect from the
above-mentioned first embodiment for working the present

20 invention is that a soft connecting section 16 is provided to
a conventional digital tachograph body 5B, and the work state
calculation device 8 and the Labor Standards Ordinance
compliance determination device 9 are externally connected.
The same operation and effect as the above-mentioned first

25 embodiment for working the present invention are also obtained
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on-duty time, Rest period, Residual rest period, Driving time, 20 Residual driving time, Continuous driving
time, Residual continuous driving time, Break time, Residual break time, Total break time, and Residual
break time necessary for cessation of driving are presented, all of these items may be presented
selectively or one of these items may be presented. Different 25 items may be presented as items
presented automatically. For example, the residual on-duty time and, when the driver presses the

compliance stagys ceafiimation butten 4 ihe residual contins@usndrving time. may.be presented
automatically. In the embodiments of the invention in this application, 5 these items are presented by
operating the compliancedstatussconfirmation buttori4d5wfthe avarkinformatominpat device 6. However, a
remote control, an operation panel, etc., which present these items may be used independently from the
work informatidriinbtit Heviéé . 10RCEordritSto Bie Biistinientstofthe ivehtiott i @pplication,
although explanations have been made based on the standards for the improvement of the working hours

or the like of th@" &bt drivest & tﬂé%ﬁ&]ofttﬁﬁéhﬁ%ﬁ%%lﬁoﬁsaeﬁplﬁléﬁﬁg?ﬁ‘llgases where the standards

Eﬂerevse%the In a fifth embodiment for working the present invention

shown in FIGs. 27 and 28, a mainly different aspect from the

above-mentioned first embodiment for working the present

invention is that the Labor Standards Ordinance compliance

determination device 9A is configured so that a driving

10 administrator can set up labor conditions for each driver within

the limits provided by the Labor Standards Ordinance. The same

operation and effect as the above-mentioned first embodiment

for working the present invention are also obtained by the

digital tachograph 1D configured in this way. Further, for

15 example, for a driver with many accidents, individual driving

control, such as setting up the maximum of a continuous driving
time in 2 hours, can be carried out.

In a sixth embodiment for working the present invention

shown in FIGs. 29 and 30, a mainly different aspect from the

20 above-mentioned first embodiment for working the present

invention is that a network server 14 as the storage device 10A

is provided via a wireless communications network 13. The same

operation and effect as the above-mentioned first embodiment

for working the present invention are also obtained by the

25 digital tachograph 1E configured in this way. Note that when
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15 invention in this application can be worked by setting up labor conditions based on the new standards.
The present invention can also be used not only for a track, but also for vehicles, such as a bus, a taxi,
etc. The present invention can be used in the field of the 20 manufacture industry of digital
tachographs installed in and used for buses, tracks, taxis, etc. CLAIMS What is claimed is: 1. A digital
tachograph installed in a vehicle of a transportation company having a duty to install the tachograph,
comprising: a digital tachographdedy; Ssmwork state catotdation device-capaplesefealeulating work state
data connected to the digital tachograph body; a labor standard law compliance determination device
connected to thes work Statevcalculation-devicerfor determiangwhether @laber tenditionioba driver of the
vehicle of the 10 transportation company fulfills a condition provided by a labor standard law based on the
work state datd'é&letiatet by theewbre sedié tafculaton fevicdor S& 3tciatésdévieé F8f fscording
determination results determined by the labor standard law compliance determination 15 device and/or

the work state 680 HE"WoTK Stats chIEdIRtioH device? drf™ the storage device 10A

5 This embodiment is explained using the work information
input device 6 to input the driver’s information. However, a
driver may be identified by use of an ID card in which only driver
information is recorded, or other means, such as a password,
fingerprint authentication, biometrics, etc. may be used.

10 In a seventh embodiment for working the present invention
shown in FIGs. 31 and 32, a mainly different aspect from the
above-mentioned first embodiment for working the present
invention is that the driver’s state is sent from the work state
calculation device 8 directly to the presentation device 7 and

15 is presented. The same operation and effect as the
above-mentioned first embodiment for working the present
invention are also obtained by the digital tachograph 1E
configured in this way. Further, since the driver’s state can
be presented without passing through the work state monitoring

20 control device 44 or the Labor Standards Ordinance compliance
determination device 9, the continuous driving time or the like
can be presented without a time lag.

In an eighth embodiment for working the present invention
shown in FIGs. 33 and 34, a mainly different aspect from the

25 above-mentioned first embodiment for working the present
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a presentation device connected to the digital tachograph body capable of easily informing the driver of a
determination result including residual on-duty time determined by the labor 20 standard law compliance
determination device. 2. A digital tachograph installed in a vehicle of a transportation company having a
duty to install the tachograph, comprising: a digital tachograph body; 5a work state calculation device
capable of calculating work state data connected to the digital tachograph body; a labor standard law
compliance detefiination deyiee gonnected i@ the work state calcudation device far deterayning whether
a labor condition of a driver of the vehicle of the 10 transportation company fulfills a condition provided by
a labor standargdawchaseddndhé waorkisiate datancaltblated by tise svorkrstatetcalculationddevice; a
storage device for recording determination results determined by the labor standard law compliance
determination P> aevicklafdor theWwefk stéte datd 8P the'watk Stfié ealculatiorrdévies; aHd  a
presentation device connected to the digital tachogre%ph body capable of presentig% automatically at least

one determinatfd st Getermink bl the RBGrStahdird fa State cah be determined

5 from simple calculation data, such as a total period, etc. Also
in a digital tachograph wherein the state monitoring function
of the work state monitoring and controlling device 44 1is
provided by either the work state calculation device 8 or the
Labor Standards Ordinance compliance determination device 9,

10 the same operation and effect as the above-mentioned first
embodiment for working the present invention are also obtained.

The embodiments of the invention in this application are

explained as comprising themonitor 11 and the sound presentation
device 12 as the presentation device 7. However, the invention

15 in this application is not limited to these embodiments, and
the presentation device 7 may use only one of the monitor 11

and the sound presentation device 12. Further, an explanation

is made in the above that all of the On-duty time, Residual
on-duty time, Rest period, Residual rest period, Driving time,

20 Residual driving time, Continuous driving time, Residual
continuous driving time, Break time, Residual break time, Total
break time, and Residual break time necessary for cessation of
driving are presented, all of these items may be presented
selectively or one of these items may be presented. Different

25 items may be presented as items presented automatically. For
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20 compliance determination device before breaching the labor standard law, said at least one
determination result relating to any one of items of on-duty time, residual on-duty time, rest period,
residual rest period, driving time, residual driving time, continuous driving time, residual continuous driving
time, 25 break time, residual break time, total break time, residual break time necessary for cessation of
driving, holiday acquisition, and time limit of holiday acquisition. 3.A digital tachograph installed in a
vehicle of a traaspematignicampanyhiaving-a dutyte instalkthe tachognaphycoraprising a-digital
tachograph body; 5a work state calculation device capable of calculating work state data connected to the
digital tachograptebadysp 1 i aadabartstandarddani compliancédetermirationtdevice eordnedted to the work
state calculation device for determining whether a labor condition of a driver of the vehicle of the 10
transportation €SMpany Fufills sl &anditibhs prividedoy aIa5oi StandardTaw askton the work state data
calculated by the work state calculation device; a work state monitoring and_contralling device
connected to the work State' GafdlitZion gt e for- MonitbFHYy 4 Statd of 15% Hrivet Ghd198tifying a current
state of thg dri\é%r' o the labor gtraend&rcejslgw compliance ggprmingﬁon devi & .ncedStorage device for

. ) sente Y. opeée 1Nng e conp . .
recording determination results determined by the labor standard law compliance determination device

and/or the work state data of thewerk.stefegaleHlatio xk information input device 6.

However, a remote control, an operation panel, etc., which
present these items may be used independently from the work
information input device 6.

10 According to the embodiments of the invention in this
application, although explanations have been made based on the
standards for the improvement of the working hours or the like
of the automobile driver at the time of this application
application, in cases where the standards are revised the

15 invention in this application can be worked by setting up labor
conditions based on the new standards. The present invention
can also be used not only for a track, but also for vehicles,
such as a bus, a taxi, etc.

The present invention can be used in the field of the

20 manufacture industry of digital tachographs installed in and

used for buses, tracks, taxis, etc.
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20 device; and a presentation device connected to the digital tachograph body capable of presenting
automatically at least one determination result determined by the labor standard law compliance
determination device before breaching the labor 25 standard law, said at least one determination result
relating to any one of items of on-duty time, residual on-duty time, rest period, residual rest period, driving
time, residual driving time, continuous driving time, residual continuous driving time, break time, residual
break time, total break time, residual break 30 time neg¢a3s&y for cessation of driving, holiday acquisition,
and time limit of holiday acquisition. 4.A digital tachograph installed in a vehicle of a transportation
company havirigha duty te instakk the tachograph, comprising: a digital tachograph body; 5a work state
calculation device capable of calculating work state data connected to the digital tachograph body; a
work informatiohr input®tleiéd férihputfifng 2OWork: statestfed dfider EBnnect8 té thé werk sfate calculation
device; a labor standard law compliance determination device 10 connected to the work state calculation

device for detefhifiiig Wiiéthera Faodﬂ?aé@ﬁ&lﬁgﬁrb? fh& Ghiverbf the veticts orths tPsisiditation company

fulfills a condltlonéf)rowded hy a labor standard law based on the work state data calculated by the work

pLilsIng:
state calculatlon evice;

a digital tachograph body;

5 a work state calculation device capable of calculating
work state data connected to the digital tachograph body;

a labor standard law compliance determination device
connected to the work state calculation device for determining
whether a labor condition of a driver of the vehicle of the

10 transportation company fulfills a condition provided by a labor
standard law based on the work state data calculated by the work
state calculation device;

a storage device for recording determination results
determined by the labor standard law compliance determination

15 device and/or the work state data of the work state calculation
device; and

a presentation device connected to the digital tachograph
body capable of easily informing the driver of a determination
result including residual on-duty time determined by the labor

20 standard law compliance determination device.

2. A digital tachograph installed in a vehicle of a

transportation company having a duty to install the tachograph,

57



15a work state monitoring and controlling device connected to the work state calculation device for
monitoring a state of a driver and notifying a current state of the driver to the labor standard law
compliance determination device; a storage device for recording determination results 20 determined by
the labor standard law compliance determination device and/or the work state data of the work state
calculation device; and a presentation device connected to the digital tachograph body capable of
presenting autaysaealiy atleast one 25 determination result determined by the labor standard law
compliance determination device before breaching the labor standard law, said at least one determination
result relating to any onedfdteras of ankdutyaime presidual on-duty time, rest period, residual rest period,
driving time, residual driving 30 time, continuous driving time, residual continuous driving time, break time,
residual break time, tofal B&4k tinié el bréaR tinfe neeessanfot eessaton of Hrivirt holiday
acquisition, and time limit of holiday agﬁ‘uisition. 5. The digital tachogr%%h according to any one of claims

1-4, wherein céﬁSﬁI]é_ti%aotfethgacto%oﬁ? ?(_)Crtfﬁﬁilﬁnog fﬁbec AditioR prov %gﬁﬁ?ﬂ]?e li’a@@@'fé’r;stanolla.rd law of
e T v LD sl el S, A llR e,
connected to the work state calculation device for determining
whether a labor condition of a driver of the wvehicle of the
10 transportation company fulfills a condition provided by a labor
standard law based on the work state data calculated by the work
state calculation device;
a storage device for recording determination results
determined by the labor standard law compliance determination
15 device and/or the work state data of the work state calculation
device; and
a presentation device connected to the digital tachograph
body capable of presenting automatically at least one
determination result determined by the labor standard law
20 compliance determination device before breaching the labor
standard law, said at least one determination result relating
to any one of items of on-duty time, residual on-duty time, rest
period, residual rest period, driving time, residual driving
time, continuous driving time, residual continuous driving time,
25 break time, residual break time, total break time, residual break

time necessary for cessation of driving, holiday acquisition,

and time limit of holiday acquisition.
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condition provided by the labor standard law of the driver of the vehicle of the transportation company is
performed every 5 predetermined time interval. 7. The digital tachograph according to any one of claims
1-4, wherein the presentation device comprises a monitor for displaying on a screen and a sound
presentation device for presenting in electronic sound or voice. 8. The digital tachograph according to
any one of claims 1-4, wherein the labor standard law compliance determination device can set up a labor
condition within limits provided by the labor standard law for each driver of the vehicle of the
transportation 5 company.
3. A digital tachograph installed in a vehicle of a
transportation company having a duty to install the tachograph,
comprising:
a digital tachograph body;
5 a work state calculation device capable of calculating
work state data connected to the digital tachograph body;
a labor standard law compliance determination device
connected to the work state calculation device for determining
whether a labor condition of a driver of the wvehicle of the
10 transportation company fulfills a conditions provided by a labor
standard law based on the work state data calculated by the work
state calculation device;
a work state monitoring and controlling device connected
to the work state calculation device for monitoring a state of
15 a driver and notifying a current state of the driver to the labor
standard law compliance determination device;
a storage device for recording determination results
determined by the labor standard law compliance determination
device and/or the work state data of the work state calculation
20 device; and
a presentation device connected to the digital tachograph
body capable of presenting automatically at least one

determination result determined by the labor standard law

compliance determination device before breaching the labor
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30

10

15

standard law, said at least one determination result relating
to any one of items of on-duty time, residual on-duty time, rest
period, residual rest period, driving time, residual driving
time, continuous driving time, residual continuous driving time,
break time, residual break time, total break time, residual break
time necessary for cessation of driving, holiday acquisition,

and time limit of holiday acquisition.

4. A digital tachograph installed in a vehicle of a
transportation company having a duty to install the tachograph,
comprising:

a digital tachograph body;

a work state calculation device capable of calculating
work state data connected to the digital tachograph body;

a work information input device for inputting a work state
of a driver connected to the work state calculation device;

a labor standard law compliance determination device
connected to the work state calculation device for determining
whether a labor condition of the driver of the vehicle of the
transportation company fulfills a condition provided by a labor
standard law based on the work state data calculated by the work
state calculation device;

a work state monitoring and controlling device connected
to the work state calculation device for monitoring a state of

a driver and notifying a current state of the driver to the labor
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25

30

standard law compliance determination device;

a storage device for recording determination results
determined by the labor standard law compliance determination
device and/or the work state data of the work state calculation
device; and

a presentation device connected to the digital tachograph
body capable of presenting automatically at least one
determination result determined by the labor standard law
compliance determination device before breaching the labor
standard law, said at least one determination result relating
to any one of items of on-duty time, residual on-duty time, rest
period, residual rest period, driving time, residual driving
time, continuous driving time, residual continuous driving time,
break time, residual break time, total break time, residual break
time necessary for cessation of driving, holiday acquisition,

and time limit of holiday acquisition.

5. The digital tachograph according to any one of claims 1-4,
wherein calculation of the condition for fulfilling the
condition provided by the labor standard law of the driver of
the wvehicle of the transportation company 1is performed

successively.

6. The digital tachograph according to any one of claims 1-4,

wherein calculation of the condition for fulfilling the
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condition provided by the labor standard law of the driver of
the vehicle of the transportation company is performed every

predetermined time interval.

7. The digital tachograph according to any one of claims 1-4,
wherein the presentation device comprises a monitor for
displaying on a screen and a sound presentation device for

presenting in electronic sound or voice.

8. The digital tachograph according to any one of claims 1-4,
wherein the labor standard law compliance determination device
can set up a labor condition within limits provided by the labor
standard law for each driver of the vehicle of the transportation

company.
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