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DIGITAL TACHOGRAYH

CROSS-REFERENCE T0O RELATED APPLICATION
This is a national phase application of PCT/JP2010/007261
filed December 14, which claims priority to the Japanese Patent
Application No. 2010-126448 filed June Z

, 2010, the contents

cf which is incorporated herein by reference in its entirety.

BACRGROUND OF THE INVENTION

1. Field of the Inventlion

The present invention relates to a digital tachograph
‘nstalled in vehicles, such as taxis, buses, and trucks of
transportation companies which have a duty to install a
achograph in the vehicles.

2. Description of the Related

Conventional digital tachographs numerically taks
records of driving data, including all of legal 3 elements (time,
distance, and speed), and record them on a memory card. The

iriving date is read in a personal computer after the end of

driving, and an operation administrator analyzes the safsty and

the economical efficiency of the driving with analysis software.
Thus, digital tachogreaphs have bszen widely spresad and
= =

improved from points of view of the economical efficiency and
the safety of transportation. As toworking time and otner labor

conditions for automobile drivers, these matters are considered
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te be elements for causing traffic accidents in many cases.

Accordingly, as part of measures To revent accidents,
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“Standards for Improvement of Working Time, etc., for Rutomeobile
Drivers (Notification No. 7 by the Ministry of Labor}”
(hereinafter referred Lo as the Labor Standards Ordinance) was
issued in February, 198%. Then, it was revised 1n part by
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. 4 by the Ministry of Labor as of January 30,

1997 through experiencing revislions in 1881 and 12827 and was
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rablished as Nozi
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ication No. 1365 by the Minister of the

Ministry of Land, Infrastructure, Transport and Tourism of

Fh

August 20, 2001. The outline at the time of

O

iling this
application is shown in FIG. 35 and the following description.
On~daty time

" means a period from the time of
leaving *the garage to the time of returning tc the garage,

7 b

means 2 total of

3

wcluding break time. The term “break time’

Fo

periods wherein a state of vehicle speed of 0 km/h continues
for i0minutes ormore. Tne on-duty timemust basically bewithin
a limit of 13 hours a day. Excepticnally, this limit can be

extended up to a maximum of 16 hours, provided that the numbder

of days wharein the on~duty time exceeds 15 hours does not excesd

[

times a week. The on-duty time alsc must basically be within
a limit of 283 hours a month. E=xcepticnally, this limit can be
extended up to 320 hours for 6 months in I ysar when there Iis

a labor-management agreement, provided that the on-duty time
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of 1 year does not excesd 3516 hours.

Rest period

The term “rest period” means a period from the tTime of
returning to the garage to the following time of leaving the
garage. The rest period must be tried to be taken such that it
continues 8 nours 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 lsaving the garage.

The term “hcliday” means a continuous period of a rest
period + 24 hours. This continuous period shall not be less than
30 hours in any cases, and holldays must bz acguired at least
once in 2 weeks.

Driving time

Driving time a day must not exceed 9 hours (average for
2 days), anddriving time a week must not exceed 44 hours (average
for 2 weeks). A continuous driving must be iless than 4 hours.
Time off from driving for continucus 10 minutes or more each

time and fo

s

30 minutes or mors in total 1s necessary for a
cessation of a continuocus driving.
Working on holiday

Working on heoliday is allowsd 1 time in 2 weeks.
Overtime working

As to overtime working, mazimuns for 1 day, 2 weeks, 1 thru

2 months, and 1 yvear must be concluded 1n a labor-management

12
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agreement. Here, as to Dbusinesses, such as urgent
Ttransportation or hazardous materials transportation,

appiication is exempted under a determination by the Head of

the Labor Standards Bureau of the Ministry of Health, Labor and

Welfare. Further, there are following axceptions to the cn-duty
time and the rest period.

Exception to the rast period
Only in cases where inevitable business necessity exists,

th
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st period is allowed to be spilit into several periods of
4 hours or more seach time for a time provided that the cumulated

me of the several periods rsaches 10 hours. This is lim

ti ited
to one halfi of total working days in a prescriped period.
Exception of 2 drivers

In cases ¢f 2 drivers (with bed), the maximum on-duty time

can be extended up to Z0 hours a day, and the rest period can
be shortened down toe 4 hours.
Exception of alternate day work

Working for 24 hours is allowed up to 3 times in 2 weeks.
In this case, & 4 hours nap at night is necessary. Howsever, tThe
total on-duty time 13 limited to 1Z6 hours in 2 weeks. A rest
period of continuous 20 hours or more is necessary after work.
Exception when boarding ferry

Twoe hours during boarding a ferry are treated as the
on—-duty time, and the other periocd is treated as the rest period.

However, The rest period after subtraction must not be l2ss than
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half the period from alighting time from the
end of work. As fto combination of exceptions,
concerning the split rests and the

LT rest e not

two drivers
erry concerning th

one
to the time of

the exception of t
grding fe:
Transportation

exception ¢of boa
aneously applicable

of cargoe truck

Standards Ordinance is noi

tus whers

a sta
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compiiance status
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The
the Labor
refore it 1s
sanctions, or

norn-use
1 be issued against th

pbusiness

business companies wit!
FIG. 36, the

.

as shown in

enough
written warnings, vehicle
10 suspension sanctions have bheesn or wil
as shown in FIG. 37.
Especially in 2005, major accidents and troubles by human
errors happened in succession in the ailr transportation business
id the shipping transportation business in addition te the JR
15 West Japan Fukuchivama Line deresilment accident.
herefore, in order that much =more safety of
transportation may be secured the Ministr cof Land,
Infrastructure, Transport and Tourism started a Transportation
Safe Management System from October 200¢, zlso announced “the
20 General Safety Plan 200% for Business Automobilies” inMarch 2009
emphasilis on advancement of the operation management by
cf the importan BSUTES.
with

and put
utilizing digital tachograph as on
However, conventional digital tachographs do not comprise
liance status
e with

for meonitoring a com
e and promoting a complliance

a technical mechanism

Labor Standards Ordinan
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the Labcr Standards Ordinance in real time during driving.
Therefore, as shown in FIG. 37, 1t 1s said that the cargoe truck
transportation business companiss are in a situation where
complying with the Labor Standards Ordinance is very difficult

Especially, although th
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Labor Standards Ordinance pr
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the time or periods and the number oI times regarding tThe
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,
eto., of drivers, the time or periods and the number of times
concerning these conditiogs are dynamically changing by every
cgay’s driving.

Thexr

(D

fore, i1t is very difficult for an opezation
administrater to understand driver’s daily work records
certalinly 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
mest about thelr work, it is alsc very difficult for them to
understand the time cr pericds and the numbsry of times of daily

orm complicated calculation based on them

Ha

work correctly, per

and determine whether or not the conditions prescribed by the

Fh

illed.
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Labor Standards Ordinance zare fulf

SUMMARY OF THE INVENTION

The present invention was made in light of the foregoing.



Accordingly, 1t is an object of the present invention to provide
a digital tachograph for presenting information on a presentation
device so that a driver can drive with £fulfilling a condition
provided by a labor standard law, thereby enabling the driver to
obgerve the information presented by the presentation device and
perform driving fulfilling the condition provided by the labor
standard law as well as safe driving.

The above and other objects and new features of the present
invention will Dbecome more fully apparent by reading the
following description with reference to the accompanying
drawings. Note that the drawings should not be uszed for the
purposes of limiting the scope of claimg since they are provided
only for illustration.

Herein disclosed 1s 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 o¢f 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 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 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 cne determination regult determined by the
labor standard law compliance determination device before
breaching the labor standard law, gald 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, and residual break time necessary for cessation of
driving.

According to one asgpect, there is provided a digital
tachograph installed in a wvehicle 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 laber 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
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 sterage device for recording

determination results determined by the labor standard law



compliance determination device and/or the work state data of the
work state calculaticon device; and a presentation device
connected tc the digital tachograph body capable of easily
informing the driver of a determination result including residual
on-duty time determined by the labor standard law compliance
determination device.

According to a further aspect, 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 tachograph
body; a labor standard law compliance determination device
cennected 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 labér
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 device and/or the work state data of the
work state calculation device; and a pregentation 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 Dbefore
breaching the labor standard law, said at least one determination

result relating to any one of items of on-duty time, residual on-

ga



duty time, resgt period, residual rest period, driving time,
regidual driving time, continuous driving time, regidual
continuous driving time, break time, residual break time, total
break time, residual break time necessary for gegsation of
driving, holiday acguisition, and time limit o©of Tholiday
acguisition.

According to another aspect, there 1is provided a digital
tachograph installed in a wvehicle of a transportation company
having a duty to install the tachograph, comprisging: a digital
tachograph Dbody; a work state calculation device capable of
calculating work state data connected to the digital tachograph
body; a labor standard law compliance determination dsvice
connected tc the work state calculation device for determining
whether a labor condition of a driver of the wehicle of the
transportation company fulfills a conditions provided by a labor
gtandard law bagsed 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 standard law compliance determination
device; a storage device Tfor 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 tc the digital

tachograph body capable of presenting automatically at least one

8b



determination result determined by the labor standard law
compliance determination device before breaching the Ilabor
standard law, said at least one determination result relating
to any one of items of on-duty time, residual on-duty time,
regt period, residual rest period, driving time, residual
driving time, continuocus driving time, residual continuous
driving time, break time, residual break time, total break time,
regsidual break time necessary for cessation of driving, holiday
acguisition, and time limit of holiday acguisition.

According to an additional aspect, there 1g provided a
digital tachograph instalied in a wvehicle 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 kody; a work information input devigce 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 wvehicle of the
trangportation cowpany 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 standard law compliance determination

8¢



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 Dbreaching the labor
gtandard 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
rime, continuous driving time, resgidual continuous driving time,
break time, residual bresk time, total break time, resgidual break
time necessary for cesgsation of driving, holiday acquisition, and
time limit of holiday acquisition.

As apparent from the above description, following effects
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 1s gradually
changing by traffic congestion after leaving the garage, etc., by
the presentation by the presentation device, calculation of
conditions providad by the labhor standard law  becomes
unnecesgsary, and a driving complying with the labor standard law
will be promoted without imposing a burden on the driver.
2) By 1}, gince the driver can check easily the data calculated
by the labor standard law compliance determination

8d
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devige with the presentation device, it will be prevented that
the driver changes his driving schedule by his own determination,
and the driver will be urged to comply with the driving schedule
plannes by his transportation company based on law.

3]

w

Bv 1), the work state data and the dats calculated by the

—

abor standard law compliance determination device can be
recorded on the storage device. Therefore, using the storage

device, the driving administrator can preparse eas

ly writte

]

instructions on driving for the driver’s next driving that will
comply with the labor standard law, and can give tThe driver tThe
written instructions.

4) The same effects as the above-mentioned 1) - are obtained
acgording to the inventlon of claim 2.

acts as the above-mentioned L1-3) are obtained

iy

o) The same ef

|2

according to the invention of claim 3. Tfurther, since the
determination results of the current state of the driver, such

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

on

F.J.

leaving~the-garage time, are presented on the present
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device, the driver can know correctiy what time he can leave

N

the garage next day and now much the on~duty time remzins at

By 1

a aglance. Therefore, driving that complies with ths labor

standard law will be sasy.
6) Since a work state monitoring and controlliing device

connected to the work state calculation device for monitoring

2 state of a driver and notifving & current state of the
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to the labor standard law compliance determination device is
used, extension of function, change of numerical valuss
according to legal amendments, etc., will be easily made by only
correcting the work state monitoring and controlling device.

Therefore, a measure can be easily taken for change of numerical

values, such as on-duty time, and change of control iltem

[

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.

8) The sams effects as the above-mentioned 1) -6} are chtained
according to the invention of claim €. Further, the driver of
the transportation company’s wvehicle 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

-

oresentation device of the presentation device.

93 The sams effects as the above-mentioned 1) -6} ars cbhitained
according to the invention of claim 7. Further, conditions can
pe individually set for each driver of vehicles of the

transportation company.

BRIEF DESCRIPTION OF THE DRRWINGS
FIG. 1 is an explanatory view of a first embodiment for

implementing the present invention;
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IG. 2 is a block diagram of ths

implementing the present ilnvention;

et
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FIG. 3 1is an explanatory view of the body of a digital
first empodiment for implementing

tachograph according to the

the present invention;
FIG. 4 is an explanatory view of & work information input

e according to the first embodiment for implementing the

devic
present invention;

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

FIS. © is a program flow chart according to the first
embodiment for implementing tThe present invention;

FIG, 7 is a rest acgulsition determination flow chart
according to & first embodiment for implementing the present
invention;

chart

acguleition determination flow

to the first

n
n}
b1
|2D]

relating toe the alternate day work according

embodiment for implementing the present invention;
guisition determinaticn flow chart in

FiG. 8 is a rest ac
cases of 2 drivers according to the first embodiment for

implementing the present invention;
FIG. 10 is a table showing warning examples

Tt acguisition to  the

implementing the present invention;
mination flow chart

IG. 11 is a holiday acguisition detern
for implementing the present

1



invention:;
G. 1Z 1s a table showing warning examples regarding the

for

1y

T
holiday acguisition according to the first embodiment

[

implementing the present invention;

time determination fiow chart

5 FIG. 13 is an on-duty
‘mplementing the present

according te the flrst embodiment for

1

b

invention;:
FIG. 14 is an on-duty fime detfermination flow chart in

-

t aembodiment

(-

cases of the 2lternate day work according to the firs

for implementing the present invention;

10
FIG. 15 is anon-duty time calculation flow chart according
Lo the first embodiment for implementing the present invention;
FIG. 1t 1s & table showing warning examplgs regarding the
on—duty time according to the first embodiment for implementing
15 the present invention;
flow chart

FIG. 17 1s & driving time determination

bl

according to the first embodiment for implementing the present

invention;

FIG. 18 is a table showing warning examples regarding the

20 lriving time according to the f£irst embodiment for implementing
the present invention;

FIC. 19 is anexplanatory view showing a presentation state
0of a presentation device according to the first embodiment for
implementing the present invention:

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



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

)]

implementing the present invention:

22 1s an explanatory view of the work information

FiG.
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 ilnvention;
FIG. 24 is a block diagram of the third embodiment for
i0 implementing the present invention;
FIG. 25 is an explanatory view ¢f a fourth embodiment for
implementing the present invention:
FIG. 26 is a block d;agram of the Ifourth embodiment for
implementing the present invention;
15 FIG. 27 1s an explanatory view of a fifth embodiment for
Implementing the present invention;
for

28 is a plock diagram of the fifth embodiment

FIG.

lmplementing the present invention;
. 29 15 an explanatory view of a sixth embodiment for

FIG
20 implementing the present invention;
FIG. 30 is a block diagram of the sixth embodiment for

implementing the present invention;

18 an explanatory view of a seventh embodiment for

FIG. 21
implementing the present invention;
FIGC. 32 1s & block diagram ¢f the seventh embodiment for
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implementing the present inventlion;

FIG. 33 1s an explanatory view of an eighth embodiment for
implementing the present invention;

FIG., 34 is a block diagram of the eighth embodiment for
implementing the present invention;

FIG. 3% is a table showing the outline of improvement

criterza for improving working time of drivers;
FIG. 36 1s a takle showing an implementation status of
regulatory directions relating to the Improvement Standards

(road cargo truck transportation business); and

FIG. 37 1s a table showing the sta

t

us of 1lnspection and

sanction against cargo truck transportetion business companies.

DETAILED DESCRIPTION OF THE PREFERRED EMBRODIMERTS
Hereinafter, the present invention will bs described in
detail in accordance with the embodiments of the present

invention shown in the drawings. Note that, in the following

ool

he made

2]

embodiments of the present invention, description wi
in accerdance with laber conditions of ftruck driver as examples.
In a first embodiment of the present invention shown in

B

FIGs. 1-19, a reference numeral 1 refers Lo a digital tachograph

h

of the present invention. This digital tachograph 1 comprises

digital tachograph body 5 positioned on a console panel 4 of

}

1Y

oo ER -

a driver’s seat 3 in a vehicle 2 ¢f a transportation company

-

which has & duty to install & tachograph in the vehicle Z 350
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that the drivingdata of time, distance, and speed can be recorded,
a work information input device € connected to the digital

tachograph body 5, and a presentation device 7 connected To the
digital tachograph body 5 and positioned on the console panel

4.

As shown in FIG. 2, the digital tachograph body 5 comprises

a recording section 17 for recording legal 3 elements of the

driving tTime, distance, and zspeed, a work state calculation
device 8 for obtaining the legal 3 elements of the driving time,

distance, and speed fromthe record

[

ng section 17 and calculating

o]

work state data, such as on—duty time and driving time, a Labor
Standards Ordinance compliance determination device 9 for
determining, in coocoperation with the work state calculation
device 8, whether or not the conditions provided by the Labor
Standards Ordinance are fulfilled based on the work state datsa
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, & work state monitoring
and controlliing device 44 which cooperates with the work state
calculation device & and the Labcr Standards Ordinance
compliance determination device 2 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, & memory stick,

an SD memory card, and & Smart Media, and for digital
J !’ ]
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determination results determined by the Labcor Standards
Ordinance compliance determination device 9 and/cr the work
state data of the work state calculation device §.

BEere, the portable storage device 10 is prepared for sach
driver so that esach stecrage device 10 stores each driver®s
information. When the digital tachcograph body 5 1is eguipped
with the storage device 16, the history or the like of driver’'s

driving data will be outputted to the Labor Standards Ordinance

compliance determination device 9,

[&8]

The work state calculation device 8 obtains the legal

elements o©f 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,
and sends the calculation results and the state toe 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 pericd. The relation betwsen the rest
periocd and the con-duty time is: 24 hours = the rest period +
the on-duty time. The rest period is a perlod between a work

and a following work, and the on-duty time is a periocd from the

rart time to the end Time. Both can be obtalned as raw data.

[64]
1

Therefore, both periods can be considered eligible for a basis

o]

{

period. However, when the outline of the peri
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specified by the Labor Standards Ordinance of FIG
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into consideration, the rest period should be the basis paricd.

This is since the decision of the on-duty time is not made

+

at the Time of znd of work but it is calculated as 24 hours from

I

the start of work. For example, in & case where a work staris
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 €:00 a.m. on Tuesday. Therefore, the on-duty time
of 2 hours from 6:00 a.m. €0 8:00 a.m. on Tuesday 1s incorporated
in the on-duty time of Monday.

As 2 result of this, the above-mentioned definition that
the period from the time of start to the time of end 1s the on-duty
Ttime 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
cases. Therefore, 1t cannot be used as a period as an absolute
basis. On the other hand, the definition of the rest period 1s
always true. For this reason, when performing supervisor

control of the compliance with the Labor Standards Ordinancs

[ -
O

of FIG. 35, we shou

4]

consider the rest pericd as a hasis.

Accordingly, the rest period 1s 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

the Labor Standards Ordinance cof FIG. 35 as “transitions of

17
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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
language in software design. This example is shown in FIG. 5.

FIG, 5 expresses correctly the states of driver provided by the

£
n

abor Standards Ordinance of FLG. 35.

Thereby, the working time provided by the Labor Standards
Ordinance of FIG. 35 can be expressed in the state transition
diagram. Since the sTate transition diagram can express
transitions of work states of driver and the period of the work

states, 1t becomes possible to perform the supervisor contro

of work states of driver.

h

More specifically, as shown 1in the flow charts of FlGs.
6-18, the compliance status with the Labor Standardes Ordinance
can be determined and warning messages for promoting compliance

can be issued. Although this determination is mace by the Labor

the

h

Standards Crdinance determination device 9, recognition o
status of driver provided by the Laber Standards Ordinance used
as elements of that determination and supervisor control are
performed by the work state monitoring contzol 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

data of the work state calculation device B,
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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
exceptions, etc.

As described in accordance with the above-mentioned work
state monitoring and contreiling device 44, by realizing the
Labeor Standards Crdinance of TIG. 35 from the viewpolint of the
state transition diagram of driver, a flow chart can express
the Labor Standards Crdinance sxpressed in Lext.

The subject which determines the status of compliance by
the flow chart is the Labor Standards Ordinance compliance
determi Qatign gevice %. Flow charts are shown in FiGs. 6-1E8.
However, before explaining these flow charts, the state

transition diagramand the work state monitoring and controlliing

bt

nventio

-]

b=

esent

-

device 44 which are important points of the p
will be further expliained.
The point of explanaticn is why the state transition

diagram 1s used for expressing the Labor Standards Ordinance

0

1n spite the fact that The lianc atus ¢ etermined
in spite of the fact th T com ance st an pe d mined

by the flow charts and, as to ths work state monitoring and

controlling device 44, why the work state monitoring and

controlling device 44 1is provided in spite of making
determination of a complizance status by the Labor Standards

Ordinance compliance determinaticon device 9.
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To tell the conclusion first, the reasons for these matters
are the fact that the Labor Standards Ordinance 1s very
IG. 35, In order to solve this

complicated as shown in

he state transition diagram and the work state

et

complexity,
monitoring and controlling device 44 are used.

The complexity of Labor Standards Crdinance 1s that thers
are four special exceptions: 1) Exception to Rest Pericd; Z)
Exception of 2 Drivers; 3) Exception of Alternate Day Work; and
4) Excepticn of Ferry Bearding. These four exceptions cause the
complexity.

Specifically, it is shown in the flow charts of the rest
acquisitiondetermination in FIG. 7, FIG. 8§, and FIG. 9. As shown

-

IG. 7, the rest period is calculated as: “the rest period

ey
T

in

X

= the following time of leaving the garage - the time of returning

r

tothe garage.” As shown inFIG. 7, in the case where no exception

exists, the rest period is simply determined only as to “whether

7

or not it is continuous 8 hours ormore.” However, in cases where
four exceptions are taken into consideration, since, in addition

to FIG. 7, determinations in the case ¢f alternate day work of

w“[j

1G. 8, determinations in the cese of two drivers ci FIG. 9,

=+

and for each of these cases, determinations in the case of split

rests and boarding ferry are included, compllications occur.

.

Thus, fleow charts for the four exceptions are very

complicated. Therefore, it is very difficult tounderstand all

these flow charts intuitively. Then, this difficulty brings

P
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about simple and honest guesticon or uneasiness. The guestion
or uneasiness 1s wnether these flow charts are really correct.
The question or uneasiness is very seriocus for the digital
tachograph o©of the present invention which etermines a
compliance with the Labor Standards Ordinance, and a sclution
to that must be provided.

A solution iz tThe state transition diagram. A state
transition diagram 1s art which expressss complicated
operations simply, however correctly, and is used by UML which
18 the modeling language of software design as above-mentioned.
However, the ilmpcortanc is not recognized about simpie
operations. Specifically, although thereare 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
having a rest at home 1z natural we are not conscious of the
state of rest at home in everyday 1ife. Further, although there
are two states of work and break during the work, the state of
work further comprises twe states of active and iInactive

{standby), wherein the state of active further comprises states

6]

of driving, stop, stop to loading, unicading, and beoarding ferry,
and further as shown in FIG. 4, states of vehicle washing,
maintenance, and oll supply, these are ail included in one state

of on-duty. When we are 1n one state, we are not usualiy

That is, although we can think ¢f states, such as driving,
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leoading, unloading, standby, or break, as a state of the driver,
we are not conscious that we are in the on-duty state. That 1is,
in a simple case without an excepilon, it 1s not necessary to
consider states and transitions betwesn them, 1.e., a state
transition diagram. However, incases where an exception exists
that is not true. The thing which simply shows a feature of the

the state

o

exceptions is & state. Specifically, transitions t
of rest from the state of on-duty, for example the transitilon
to the state of divisional rests of 4 nours or more from the
state of driving, and the transition to the state 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 transition
diagram.

Further, tThe state tranmsition diagram involves another

™
I

important merit. That 1s, as shown in IG5, 5, Tthe state

transition diagram covers all the states of the driver, such

as rest, holiday, and on-duty. The state of on-duty includes

3

the states of work and break, and ths sta

e of work includes

¢

the states of acilve and standby. Needless to say, the Labor

Standards Ordinance covers all the states of the driver, and

-

specifies the periods of the states. Covering ail the state

€3]

of the driver and the pericds of them by the Labor Standards
rdinance and the completeness of the state transition diagram
exactly correspond each other. The Labor Standards Ordinance

is expressed by The state transition diagram based on this
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correspondence. Specifically, it is expressed as shown in FIG.
5.

Operations expressed with the state transition dlagram as
shown in FIG. 5 can be treated as software as computer science,
software engineering, and the modeling language of UML actually
teach and show. The above-menticoned Zlow charts show the
cperations 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
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. In order to explain plainly the necessity
for the work state monitoring and controlling device 44,
explanaticon 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, 1t 1is
supposed that the driver presses a split rest start button of
the work information input device ¢ shown in FIG. 4, and restarts
driving by pressinga finish buttonof split rest since the driver
feels totally refreshed by having a split rest. In this case,
the work state calculeation device 8 calculates a rest period

from the time when the split rest start button was pressed and

the time when the split rest finish button was pressed and sends

S0
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it tc 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

and 5% minutes. urther, suppcse that the total time of split
rests were 9 hours and 5% minutes. Therefore, it will be

determined that the Labor Standards Crdinance is not complied
with. In these cases, the Labor Standards Ordinance is not
complied with for only 1 minute shortages. Therefore, the
driver would be digsatisfied 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 sclves this
problem,  That i;, the work state monitoring and controlliing
device 44 monitors the state of a split rest and measures the
pericd for it, and notifies the driver such that the rest pericd

would satisfy the Labor Standards Ordinance. Thereby, the

probiem will be solved.

4

Note that 1t is an actual case where the regulator

-

¢

authority points out an incompliance with the Labor Standards
Ordinance because 0f 1 minute shortage. Here, an lmportant
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 1s, states of Lhe driver

are controlled. For that purpose, the work statemonitoring and

e

controlling device 44 needs to understand the Labor Standards

+
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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.

o

Aococordingly, tThe exception of the above-mentioned
divigional rests can be appropriately dealt with, thus the
problem of 1 minute shortage can be prevented. Second reason
for the necessity of the werk monitoring and controlling device
44 1is that 1t 1s necessary when the compliance status
confirmation button of FIG. 4 iz pressed. In order to plan the
schedule of the future work the driver needs information,
including residual on-duty time, continucus driving time, the
above-mentioned residual time pericd reguired toe be taken for
the split rest, and a following legal tTime of leaving The garage.
Especially, the residual time period for the split rest and the

o |
£ }

following legal time of lesaving the garage are very lmportant
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
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 & ferry rest period must
be subtracted from 8 hours and the subtracted rest period must
not be less than one half of the periocd from alighting from the

ferry o the end of work., What is important here 1s To recognize

2
Lh
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the state of on-boarding the ferry. Therefcre, the work state
monitoring and controlling device 44 is necessary. Next, fiow
charts regarding determinations by the Labor Standards
Ordinance compliance determination device 9 will be explained.

FIGC. & shows an entire flow chart. What is important here

e

is a determination 1s 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 mads
-

at the time of not an end but a start of work.

fically, the flow is as follows. At first, at the

[

Spec

£t

time of leaving the garage, calculating the rest perlod as a

te

basis, determining 2 compliance status, calculating and

determining holiday time, and calculating and determining

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

3

rm the entire flow. Next, alongwith the filow charts, the flow

F
€

of promoting the Labor Standards Ordinance compliance will be

Time, and driving time.
Determination Flow of Rest Period
When the driver inputs information of leaving the garage

o~

with the work information input device €, the work state

26



calculation device 8 extracts the time of leaving the garage
from the internal clock 18 of the digital tachograph body 5.

The work state calculation device 8§ asks the storage device 10

about the last time of returning to th

O

garage, calculates a
rest period based on the last time of returning tc the garage
and the time of leaving the garage, and sends it to the Labor
Standards Ordinance compliance determination device 9 and makes
it carry out a determination. As shown in ¥FIG. 7, the Labor
Standards Ordinance compliance determination device 9 firstly

performs determinaticons about whether the work igs alternate d

¢4
g

=
O

work and whether the work is performed by one driver {(when
for alternate day work). Flows for cases of alternate day work
and for cases where the vehicle is not driven by cone driver wiil
be described later.

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. In the case where
no split rests have been taken, whether a calculated rest period
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 nours or more is determined. As a result of this, if the res:t
period is 8 hours or more, it 1s determined that the rest period
complies with the Labor Standards Ordinance.

In the case where the rest period is less than & hours,

27
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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 Crdinance. In the case where split

rests have peen taken, it is determined whether a rest period

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

of 4 nours or more.
As a resuit of this, in the case where the rest period of
10 hours or more has been taken as a total of the split rests

0f 4 hours ormore, it ls determined that the rest period complies
with the Labor Standards Crdinance. On the contrary, in the case

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

h

as a toftal of the split rests of 4 hours or more, the Labor
Standards Ordinance compliance determination device % presents
“Rest Pericd Warning 27 on the presentation device 7, and it
1s determined that the rest period does not comply with the Labor
Standards Ordinance.

In the case where the driver has boarded 2 ferry, the Labor
Standards Ordinance compliance determination device 9
determines whether or not the rest period is egual toe oy morse
than the period of ferry rest period subtracted from continuous
8 hours. 1In the case where the rest period is egual to or more
than the period of ferry rest period subtracted from continucus

g hours, it is determined that the rest periocd complies with

The Labor Standards Ordinance. In the case where the rest periocd

28
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iz less than the period cof 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 37 is presented on the presentaticon device 7, and
determinations relating to the rest period is Iinished.

As shown in FIG. 10, for example, the fcllowing warning
message 1s presented: “REST PERIOD DOES NOT COMPLY WITH THE LABOR
STANDARDS ORDINANCE FOR FATLING TOMEET 8 HOURS OR MORE SPECIFIED
BY THE LABOR STANDARDS ORDINANCE. REPORT THIS TO YOUR OPERATION
ADMINISTRATOR AFTER RETURNING TO THE GARAGE.”

Determination Flow Regarding Rest Period of Alternate Day Work

At first, the Lebor Standards Ordinance compllance
determinatilon device_9 determines whether or not the driver has

ase where tThe driver has not boarded

(}

boarded a ferry. 1In the

a ferry, it

=]

Ls determined whether or not the rest period is egual

£o or more Than continuous 20 hours. In the case whers the rest

pericd is equal to or mor

B

than continucus 20 hours, 1t i

n

determined that the Labor Standards Ordinance is complied with.
In the case where the rest period is not sgual te or more than

continuous 20 hours, 1t 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

Standards Ordinance compliance determination device 9

29
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determines whether the rest pericd of the driver is egual to
or more than the pericd of ferry rest period subtracted from
20 hours. In the case where the rest pericd is less than the
period of ferry rest period subtracted from 20 hours, 1t is
determinec that the Labor 3Standards Ordinance 1s not complied
with while “Rest Period Warning &” 1s presented on the
presentation device 7, and determination relatlng to the rest
period is finished. On the contrary, in the case where the rest
pericd is egual to or more than the pericd of ferry rest period
subtracted from 20 hours, it is determined whether or not the
ferry rest period subtracted Zrom 20 hours 1s less than one half

of th

o
ke
®
H
EWJ

Lod from getting off the board to returning to the

€8]
3
H
j9]
1
u

When the ferry rest period subtracted from 20 hours is less
than ons half of the period from getting off the board to
returning to the garage, it 1s determined that the rest periocd

does not comply with the Labor Stand
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Period Warning 77 is presented on the presentation device 7

when the ferry rest period subtracted from 20 hours is no

o

less
than ons half of the period from getting coff the board to
returning to the garage, 1t 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

As shown in FIG. 9, at first, the Labor Standards Ordinance
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compliance determination device 9 determines whether or not the
driver has boarded a ferry. In the case where the driver has
not boarded a ferry, it i1s determined whether the rest period
is equal to or more than continuous 4 hours. In the case whers
the rest period is equal to or more than continuous 4 hours,
it is determined that the rest periocd complies with the Labor
Standards Ordinance, and in the case where the rest period is
less than continucus 4 hours, 17T 18 determined that the rest
period does not comply with the Labor Standards Ordinance while
“Rest Perliod Warning 8”7 is presented on the presentatlon device
7, and determination of rest period is finished. In the case
where the driver has boarded a ferry, tThe Labor Standards

Ordinance compliance determination device Y9 determ
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the rest periced of the driver is egual to or more than the period
of the ferry rest period subtracted from 4 hours.
In the case where the rest period is less than the period

o '

of the ferry rest period subtracted from 4 hours, it is determinad

that the rest period does not comply with the Labor Standards
Ordinance while “Rest Period Warning 97 1s presented on the

-

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 1s finished.

Determination Flow of Holiday Acguisition
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Ls shown in FIG., 11, the Labor Standards Ordinance
compliance determination device 9 determines whether holiday
time is 30 hours ormore. In the case where the calculatedperiod
is 30 hours or mere, 1t ls determined that a holiday has been
acqguired. Inthe casewhere the calculatedperiodisnoet 30 hours
cr more, it is determined that a holiday has not been acguired.
Next, the Labor Standards Ordinance compliance determination
device 9 determines whether the driver has acguired a holiday
once for 2 weeks. In the case whers the driver has acqguired a
holiday conce for 2 weeks, it 1s determined that such holiday

acguisition complies with the Labor Standards Crdinance, in the

rh

case where a holiday has not been acguired for 2 weeks, the Labor

s}

Standards Ordinance compliance determination device 9 presents
“Holiday Acgulsition Warning 3" on the presentation device 7
and determines that such holiday acguisition does not comply
with the Labor Standards Crdinance.

Note that, in the case when the determination day is 6th

day from the last hcoliday, the Labor Standards Ordinance

compliance determination device 9 presents “Hollday Acgquisition

i~

Warning 17 on the presentation device 7 and urges the driver
to acguirse a holiday. Further, in tThe case when the

determination day is 11th day from the last holiday, the Labor
Standards Ordinance compliance determination device 9 presents

“Heoliday Acqguisition Warning 27 on th

m

presentaticn device 7

and urges the driver to acquire a holiday.

LS ]
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As shown in FIG. 1Z, for example, the following warning
message 1s 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
YOUR OPERATION ADMINISTRATOR AFTER RETURNING TC THE GARAGE.”
Determination Flow Regarding On-Duty Time

As shown In FIG. 13, the Labor Standards Ordinancs
compllance determination device 9 determines about yesterday’s
on-duty time and today’s on—-duty time., The yvesterday’s cn-duty
time refers to on-duty time of 24 hours from the last tims of
leaving the garage, and the today’s on-duty time refers o

ori—duty time from the time when the leaving the garage button

4

24 1s pressed today. However, these may change according towork
states, as shown in FIG. 15. Aocordingly, the work state
monitoring control device 44 makes the work state calculaticn
device 2 calculate this and receives the calculated data, and
sends that tco the Labor Standards Ordinance compliance
determination device % and makes 1t perform determinations. At
first, the Labor Standards Ordinance compliance determination
device 9 determines whether the driver is working on alisrnate
cdays 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 numbsr of

drivers ig 1 and the on-duty time per 1 day is less than 13 hours,

L2
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nowarning is presented and the process proceeds Tto determination
permonth. In the case where the on-duty time per day is 13 hours
or more, “On~duty Time Warning 17 1is presented on the
presentation device 7, and it is determined whether the on-duty
time of the driver per day 1s less than 15 hours. As a result,
in the case where the on-duty time per 1 day is less than 15
hours, ng warning lg presented and the process proceeds Lo

determination per month, and in the case whers the on-duty time

per 1 day 1s 15 hours cor more, “On-duty Tim

6]
=
0
[
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=
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presented on the presentation device 7, and it is determined

how many times the day wherein on-duty Time are 15 hours or more

G -

1s within 1 week.

.

As a result, in the case where the day wherein on-duty time

are 15 hours or more is more than Z times per week, “On-Duty

Time Warning 3% 1 presented on the pressentation device 7, and
1t is determined that the cn-duty time dees not comply with the
Labor Standards Ordinance. In the case where thes day wherein
on—duty time are 15 hours or more is within Z tTimes per week,
it i1s determined whether the on-duty time i1s 16 hours or more.
In the case where the on-duty tTime 1s less than 1€ hours, the
process proceeds Lo determination per month, while in the case
where the on-duty time are 16 hours er mere, “On-Duty Time Warning
4 is presented on the presentationdevice 7, and it is determined

that the on-duty time doss not comply with the Laber Standards

Ordinance.

34
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In the case where the nuwber of drivers is 1 and the on-duty
time per 1 day is less than 20 hours, nco warning is presented
and the process proceeds to determination per month., In the case
where the on-duty time per day is 20 hours or more, “On-duly
Time Warning 9”7 is presented on the presentation device 7, and
it is determined that the on-duty time complies with the Labor
Standards Ordinance.

Next, the Labor Standards Ordinance compliance
determination device 9 determines about the on-duty time per
month. In the case where the on-duty time per month 1s less than
293 hours, the process proceeds to determination per year. In
the cases where the on-duty time per menth are 283 hours or more,

o f7

ng S

Jor -

“On-Duty Time Warn is presented on the presentation device

7, and it is determined whether the on-duty time for 1 month
is less than 320 hours. As a result, when the on—-duty time for

month are 320 hours or more, “On-Duty Time Warning &7 is
presented on the presentation device 7, and it is determined
that the on-duty time does not comply with the Labor Standards

I =

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

less than 320 hours, it isdetermined whether the number of months

)]

wherein on-duty time for 1 month is 293 hours or more and les
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

320 hours is less than 6 times per yvear, it i1s determined that

[ON]
LA
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the on-duty time complies with the Labor Standards Ordinance.
In the case wheré the number of months wherein on-duty time for
one month is 293 hours or more and less than 320 hours 1s 6 times
or more per year, “On-Duty Time Warning 7” is presented on the
presentation device 7, and the process proceeds to determination
per year.

Next, the Labor Standaras Ordinance compliance
determinaticn device 9 determines about the on-duty time per
vear. In the case where the on-duty time for 1 year is less than
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 vear is 3,516 hours or more, “On-Duty Time Warning

o

8" is presented on the presentationdevice 7, and it is determined
that the on-duty time does not comply with the Labor Standards
Ordinance, and determination of on-duty time is finished.

As shown in FIG. 16, for examplie, the following warning
message is presented: “ON-DUTY TIME I8 OVER “LESS THAN 13 HRS
A DAY.” RESTRICT ON-DUTY TIME FROM NOW WITHIN Z HRS.” When the

driver inputs information of returning to the garage with work

information input device 6 at the time of returning to the garage,

ot

ot

ne time of returning to the garage ls recorded based on the

internal clock 18,
Determination Flow Regarding On-Duty Time of Alternate Day Work

~

As shown in FIG. 4, at £first, the Labor Standards

=

Ordinance compliance determination device 9 determines whether



o

~

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, it is determined that the on-duty time complies
with the Labor Standards Ordinance, and the process proceeds
to determination per 2 weeks. In the case where The on-duty time
1s not within 21 hours per 2 calendar days, “"Cn-Duty Time Warning

10”7 is presented on the presentation device 7, and it 1

Ui

(SR

determined whether a nap for 4 hours or more has been acguire
at night.

In the case where a2 nap for 4 hours or more has not been
acqguired at night, “On-Duty Time Warning 117 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 hasg been acguired at night, it is determined whether
the on-duty time is within 24 hours per Z calendar days. 1In the
case where the on-duty time is not within 24 hours per 2 calendar

days, “On-Duty Time Warning 12” is presented, and it 1is

determined whether tThe number of Times of that 1s within 3 Times

thin 24

f-

per 2 weeks. In the case where the on-duty time are w
hours per 2 calendar dayvs, “On-Duty Time Warning 12" 1s not
presented, and it is determined whether the number of times of
that i1s within 3 times per 2 weeks.

In the case where 1t is within 3 times per Z weeks, 1t 1is
determined that the on~duty time complies with the Labor

Standards Ordinance and the process procesds to determination
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per week, in the case where it is not within 3 times per 2 weeks,

“On-Duty Time Warning 137 is presented, and it is determined
that the on=duty time complies with the Labor Standards Crdinance.
Next, the Labor Standards Ordinance compliance determination
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
per 2 weeks, 1t ls determined that the on-duty time complies
with the Labor Standards Ordinances, and in the cass where the
on-duty time of the driver is not 126 hours or less per 2 weeks,

“On-Duty Time Warning 14”7 is presented, it 1s determined that
the on-duty time does not comply with the Labor Standards

Crdinance, and determination regarding on-duty time of

j£H

alternate day work is finished.
Determination Flow of Driving Time and Break Time

As shown in FIG. 17, the Labor Standards Ordinance
compliance determination device & 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

[
®

gs than 10 minutes are continuocus driving time and recoxds
it. The Labor Standards Ordinance compliance determination
device 9 presents “Driving Time Warning 1 cn the presentation
device 7 at the time when the continuous driving time reaches
3 hours. After “Driving Time Warning 17 is presented, the Labor
Standards Ordinance compliance determination device 9

determines whether the continuous driving time is less than 4

38
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hours.

In the case where the continuous driving time is 4 hours
or more, the Labor S5tandards Ordinance compliance determination
device 9 presents “Driving Time Warning 27 on the presentation
device 7, and it is determined that the driving time does not
comply with the Labor Standards Ordinance. In the case wheres
the continuous driving time is less than 4 hours, it is determined
whether the average driving Time for 2 days is less than 9 hours.
In the case where the average driving time for 2 days is less
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 compliancg determination device 9 presents
“Driving Time Warning 37 on the presentation device 7, and it
is cdetermined whether the total driving time for 1 week ig less
tnan 44 hours.

In the case where tne total driving time for I week 13 lass

than 44 hours, it 1s determined that the driving time complie

0

with the Labor Standards Ordinance, and in the case where tThe

total driving time for 1 week is 44 hours or more, “Driving Time

A

Warning 4”7 is presented on the presentation device 7, and it
ig 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 determinatlions are

performed successively.
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In the case where the speed of the car is in a state of
G km/h continuously for 10 minutes or more, the Labor Standards
Ordinance compliance determination device 8 determines that the
state 1 the break time, and rscords the period for the state
cf U 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 mere and is 30 minutes

-

or more as a total for one time; the driver inputs a start/finish
of a break with the work information input device ©; or the driver

inputs a start/finish of boarding ferrywith the work information

1

input device 6. However, even 1f it i1s & case where the
start/finish of break has been inputted, the continuous driving

eriocd for the break

"3

Lime would not reset when the continuatlion

of the internal clock 18 is not “"10 minutes or more and 30 minutes

o

ir

or more as a total.

As shown in FIG. 18, for example, tne follcowing warning
message 1s 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
ORDINANCE. REPCRT THIS TC YOUR OPERATION ADMINISTRATOR AFTER
RETURNING TC THE GARAGE.”

Ag shown in FIG. 4, the above-mentlioned work information
input device ¢ comprises, for example, a normalily work button
20, an alternate day work button 21, a one driver button 2Z,

a Zdrivers button 23, a leaving the garage button 24, a returning

40



10

25

to the garage button 25, 2 split rest start button 26, a spiit
rest finish button 27, a break start button 28, a break finish

button 2%, a nap start button 30, a nap finish button 31, a fe

I

Iy

h

boarding start button 22, a ferry boarding finish button 33

a standby start button 34, a standby finish button 35, & loading

start button 36, a lecading finish button 37, an unlcading start

button 38, an unloading finish button 39, a
car-washing/maintenance/o1l-supply start button 44, a

car-washing/maintenance/cil-supply finish button 41, an
overtime working button 42, a holiday work button 43, and &
compliance status conflirmation button 45.

A device for the driver to input his work states provided

the work

i
-
n

by the Labor Standards Ordinance of FIG. 3
information input device 6. There are 29 1input 1tems as
mentioned above, and these cover all work states of the driver

that the Labor Standards Ordinance of FIG. 25 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,
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

Ordinance.
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When one of these buttons 1z pressed with the work
infermation input device 6, the time 1s outputted from the
internal cleck 18 built in the digital tachograph body & and
18 recorded on the storage device 10. The time of the internal
clock 18 is amended by the GP3 Satellite cliock as needed.

When one of these buttons is pressed and a condition for
changing state 18 fulfilled, the state of the driver changes
as shown in FIG. 5, a current state i notified to the work state
calculationdevice 8 by thework state monitoring andcontrolling
device 44, and work state data in that state is calculated by
the work state calculation device 8. FYor example, in the case

where the ferry boarding start button 32 is pressed the state

[
o+

the driver transfers to “Boarding on Ferry”, and the work

h

O
state calculation device 8 caliculates a2 period until 2 hours
pass since the time when the ferry boarding start button 32 was
pressed s the on-duty time. The state will transfer to “Rest
at Ferrv” when 2 hours have lapsed, and the work state calculation
device 8 calculates the period until the ferry boarding finish
button 33 1s pressed as a split rest pericd. Then, the state
will transfer to “On-Duty” when the ferry boarding £inish button
33 is pressed.

Even i1f 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

controlling device 44 carries out supervisor control of this.
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For example, when the split rest start/finish buttons 26 and
27 and the nap start/finish buttons 30 and 31 are pressed, the
state firstly will shift to “Break” and a period for that is
calculated as the break time, and in the case where tThe break
time reaches 4 hours the state will transfer to “Split Rest”

and the period 1s calculated as the split rest period.

9

The above-menticoned work information input device & may

[®

be provided with a simulation function. An example of the
simulation function is such functicn which calculates and
determines how a future schedule would change 1f a split rest
ig acguired currently by the work state calculation device 8
and the ILabcr Standards Ordinance compliance determinaticon
device ¢ and presents the result for the driver when phe split
rest start button 26 is pressed in the sTate where the simulation
function is ON.

The object of the simulation function is not Ilimited %o
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 is acguired, a case where driving is
continuead under the situation wheres 2 split rest 1s schedulsd
to be acquired, and a case where a following time of leaving
the garage 1s changed. By providing such a function, the driver
can perform simulations accerding to the Labor Standards

Ordinance easily. Therefore, even 1f the driver changes the

£

details of & schedule according todriving situation, the d

H

ive
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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
10, the work state calculation device 8 acguires a driver’s
driving history, calculates on—-duty time or the like, and outputs
to the work state monitoring and contrelling 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
device 10, and basad on the coperation of work state calculation
device 8 and the data of storage device 10 the Labor Standards
Ordinance compliance determination device 9 1s operated and
determines labor conditions. The results of the determinations
are recorded on the rescorder 10, and in the case where the
driver’s labor conditions do not satisfy the labor conditions
provided in the Labor Standards Ordinance, a warning i1s 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
determination results calculated by the Labor Standards
Ordinance compliance determination device 9 is automatically
presented as & warning before breaching the Labor Standards
Ordinance: On-duty time, Residual on-duty time, Rest period,
Residual rest period, Driving time, Residual driving-time,

Continuous driving ftime, Residual continuous driving time,
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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
which all items are displaved and a sound presentation device
12 notifving in electronic sound or vocal sound are provided.

As a warning that is notified before breaking the Labor
Standards Ordinance, it may be “On-duty Time Warning 1,” or
“Driving Time Warning l,” etc., at the time of reaching any preset
time. These ltems may be presented for every definite period
of time. Further, themonitor and the sound presentation device
of the above-menticned presentation device 7 can present a

ks

current compliance status in real Time by operation of compliance

lus

status confirmation button 45 of the driver’s work state Iinput
device 6. That is, at least cne of The feollowing i1tems 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,
Residual break time necessary for cessation of driving, Overtime
working time, Residual overtime working time, Holiday working,
and Residual Heoliday working. Therefore, the driver can easily
know, for example, how much time he has currently been driving

continuously and how much moere time he can drive continuously,

(B

how much time he needs to take as a rest period, and how much
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time remains as the on-duty time.

[

Eere, what is presented as the residual on-duty time is
how much more time 1s left before reaching 13 hours, how much

more time 1ls left before reaching 15 hours, or how much more

eft before reaching 16 hours or the like, which are

b

time 1is
on-duty time per day. As the residual rest period, howmuch moxre
vime the driver needs to take, stc., 1s presented. Note that
as to the case of split rest, in the case where driving is resumed
in less than 4 hours after driving has been stopped in orger
to take a rest, the residual rest period is presented as 4 hours
since a split rest must be taken ag continucus 4 hours or more

(exception to the rest period).

What is presented as the residual driving time is how much

ih

more time is left before reaching © hours as averags of 2 days,
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 davy.
What 1s 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 1s presented as th

€0

residual break time is how many more minutes are necessary before
reaching 10 minutes which are caliculated 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 pressnted as

3

the residual overtime working time is how much more time isg left
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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 cf the overtime working time & month or a year etc.
What is presented as the residual holiday working is how many
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

time, the overtime working time, and residual periods for these,

€34

the current information is presented in real time. As shown in

&
[
a3
==t
Re)

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

bt

count-up method is applied tco present. Regarding the residua
period, presenting the residual by a countdown method from a
prescribed period is applicable. The residual period may be
presented as a specific fime such as a next possible time of
leaving the garage shown in FIG, 19. Furthsr, the following
messages may be presented: “Return to the garage by X hours Y

W

minutes”; “Take a rest period by X hours ¥ minutes”; “"Time limit

of the on-duty time is until X hours Y minutes”; “Take a break

Z minutes or more by ¥ hours ¥ minutes, and stop driving”; or

“Continuation driving is pesgsible until ¥ hours Y minutes.”

Further, an explanation regarding the above-mentionad time may
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be presented, such as, for example, an explanation that it is
the time which reaches tThe 1imit of the on-duty tTime, an
explanation that it 1s the time which reaches the limit of the
continuous driving time, or an explanation that it ig the time
when the continuous driving time is reset.

Specificaliy, for example, the following explanation can
be presented: “The continucus driving time has exceeded 3 hours.

Take & break for continucous 10 minutes or more within 58 minutes

{by 10:18), and stop driving. It will reach 4 hours which are

-

nuou

63}

a maximum of a continuous driving time at 10:18. The cont

1.....1

drilving time will be resetf by acguiring a period of break time

h

with a continucus 10 minutes or more per time and a total o
30 minutes or more.” In this case, that content of warning may
be continuously presented until it is dissolved, the
presentation of the zresidual 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
and/or presentations which do not breach the criterion specified
by the Lapbor 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

knowledge of the Labor Standards Ordinance.
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In cases where a button is pressed which makes transition
of a state of the driver, such as the break start button 2%,
or in cases where the state of 0 km/h continues 10 minutes or
more even 1 the break start button 28 etc. is not pressed, since
a state 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 1s also presented, the driver can
knoweasily fromwhat time he can start in the case when he returns
to the garage now. In the case where the compliance status
confirmation button 45 is pressed, the current status of the

river, such as the next time of leaving the garage, and driver
information may be presented on the presentation device. Tt may
be configured so as to make the dziver‘chOOSe the information
to be presented.

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

to the driver in the case where the labor conditions did not
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The digital tachograph 1 as configured In this way will
the I of a

present information on the presentation device 7 automatically,
limit driving time,

such as the on-duty time, acguisition of the rest period, and/or
atc.,

driver mounts the storage device 10 on the d

wnich will
conditions provided by the Labor Standards Ordinance when
body 5 and drives the vehicle.

fulfill the
the
igital tachograph
For this reason, the driver can
understand his driving schedule that 1s 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 the Labor Standards
COrdinance will be achieved without
15 driver.

putting a burden on the

20

dat

The work state monitoring and controlling device 44
split rest period or the ferry rest periocd, etc., and send

be configured so as to prepare the work exceptional data of

rmination device

9 in

addi
the driver and sending the stat

exceptional data to the Labor Standards Ordinance compliance
calculation

to monitoring the state of
e of The driver to the work state
device 8 and/or the Labor Standards Ordinance
compliance determination device 9. Thus, when the work state
monitoring and controlling device 44 is
can comprehansively manage numeric da

€

configured so that it

of special exceptions,
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etc., the design can be easil
work state monitoring and controlling device even in the case
where there is an increase or decrease in the control items or
a2 change in tThs control vaiues, etc., by a legal amendment or
ike,
for working the invention!
T invention
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[Other embodiments
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In a third embodiment for working the present invention
shown in ¥FIGs. Z3 and 24, a mainly different aspect from the
above-mentioned first embodiment for working the present
invention is that by making the work state calculation device
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 examplies
in 5 to 1% minutes, calculation of the conditions for fulfilling
the conditions provided by the Labor Standards Ordinance for
the every predetermined time iz made possible. The same
operaticn and eiffect as the above-mentioned first embodiment
for working the present invention are alsc obtained by the
digital tachograph 18 configured in this wavy. In this
embodimaent, although the timer 19 and the internal clock 18 are
separate, the internal clock 18 may be equipped with the function
cf the timer 189,

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

invention is that a soft connecting section 16 is provided to

[

Cna

E...l -

a convent digitail tachograph body 5B, and the work state
calculation device 8 and the Labor Standards Ordinance
compliance determination device 9 are externally connected.

The same cperation and effect as the asbove-menticoned first

embodiment for working the present inventilon are also obtained
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by the digital tachograph 1C configured in this way. Further,
it is made possible for the driver to perform driving which
fulfills the conditions provided by the Labor Standards
Ordinance using & digital tachograph used currently.

In a fifth embodiment for working the present invention
shown Iin 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 53k 1s confilgured so that a driving
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

he present invention are alsc obtained by the

ot

for working
digital tachograpn 1D configured in this way. Further, for
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 beg carried out.

In a sixth embediment for working the present invention
shown in PIGs. 29 and 30, a mainly different aspect from the
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 a

s0 obtained by the

digital tachograpn 1lE coniigured in this way. Note that when

i
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a driver’s information is ftransmitted to the storage device 104
using the work information input device 6, & driver's driving
history will be transmitted to the Labor Standards Ordinance
compliance determination device 2 from the storage device 10A.

This embodiment 1s expiained using the work information
input device & to input the driver’s information. However, a
driver may be ldentlfiedby use of an ID card in which only driver
infermaticon is recorded, or cther means, such as a passwoerd,
fingerprint authentication, bilometrics, etc. may be used.

In a seventh embodiment for working the present invention
shown in FIGs. 31 and 32, a mainly different aspect from the
above-menticned first embodiment for working the present
rom the work stat

invention is that the driver’s state 1s sent

0]
e

" eh

calculation device 8 directly to the presentation device 7 and
is presented. The same operation and effect as the
above-mentioned first embodiment for working the present

invention are also obtained by the digital tachographn 1E

=]

O

onfigured in this way. Further, since the driver’ s state ca
be presented without passing throughn the work state monitoring
control device 44 or the Labor Standards Ordinance compliance
determination device 2, the continuous driving fime or the like
can be presented without a time lag.

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

above-mentioned first embodiment for working the present

L
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invention is that calculation and determinaticn of work states
are carried out without using the work state monitoring and
controlling device 44. Aiso in a digital tachograph 1G
configured in this way, a driver’s work stafe can be determined
from simpie calculaticn data, such as a total period, etc. Also
in & 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,
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

ot

t

explained as comprising themeonitor 11 and the sound presentation
device 17 as the presentation device 7. However, the invention
in this application is nct limited to these embodiments, and
the presentation device 7 may use only one of the monitor 11
and the scund presentation device 12Z. Further, an explanation
is made in the abkove that all of the On-duty time, Residual
on-duty time, Rest period, Residual rest pericd, Driving time,

Residual driving tTime, Continucus driving time, Residual

X}

continuous driving time, Break time, Residual break time, Total

break time, and Eesidual break time necessary for cessation of
driving are presented, all of these items may be presented
selectively or one of these iltems may be presented. Different

items may be presented as ltems presented automatically. For

Lh
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examplie, the residual on~duty time and, when the driver presses
tThe compliance status confirmaticon button 45, the residual
continuous driving time may be presented automatically.

In the embodiments of the invention in this application,
these 1tems are presented by operating the compliance status
confirmation button 45 of the work information input device 6.
However, & remclte contrel, an operation pansl, etc., which
present these items may be used independently from the work
information input device 6.

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 o¢f this application
app.icaticn, in cases where the standards are revisad the
invention in this application can bes worked by setting up labor
conditions based on the new standards. The present invention
can also be used net only for a track, but also for veshicles,
such as a bus, a taxi, etc.

The present inventlion can be used 1in the field of the
manulacture industry of digital tachographs installed in and

nsed for buses, tracks, taxis, sto.
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1. A digital tachograph installed in a wvehicle of a

oy

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 tachoegraph body;

a labor standard law compliance determination device
devic

connected to The work state calculatio

]
@
o

for determining

a

The wvehicle of the

oy

whether a labor condition of & drive

4

O

transportation company fulfiils a condition provided by & labor

b

a

he woxr

Iy

-+ -
e data calcu

standard law based on the work sta

Q

[

ated by

state calcu

i

ation 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

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

standard law compliance determination device.

2]

A digital tachograph installed in a vehicle of a

transportation company having a duty t©

O
F_.l
i
n
ot
0
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CoOmprising:
z digital tachograph body:
a2 work state calculation device capable of calculating

work state data connected to the digital tachograph body:

o

a labor standard law compli mination device

- LI
alce agce

H

]

connected to the work state calculation device for determining

whether & labor co

£

dition of & driver of the vehicle of the

3

transportation company fulfills a condition provided by a labor

standard law based on the work state data calculated by the work

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

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

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

i

]__l
t

standard law, salid at least one determination result rela

@]

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,

k

YL
i

T
a3y

break time, residual break time, total break time, residual

{

time necessary for cessation of driving, holiday acguisition,

-

and time limit of holiday acgquisition.
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standard law, said at ieast one determination result relating
to any one of items of cn-duty time, residuszsl on-duty time, rest

period, residual rest periocd, driving time, residual driving

jt -

time, continuous driving time, residual continuocus driving tims
break time, residual break time, Total break time, residual break
time necessary for cessation of driving, holiday acguisition,
and time limit of holiday acguisition.

4, A digital tachograph installed in & wvehicle of a
transportaticn company having a duty to install the tachograph,

comprising:

& workx state calculaticon device capable of calculating

work state data connec
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a work information input device for inputting a work state

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

a work state monitoring and controlling device conneacted

to the work state calculation davice for monitoring a state of

g driver and notifying a current state of the driver Lo the labor
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standard law compliance determinaticn devic

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

L]

device; and

a presentation device connected to the digital tachograph
body capable of presenting automatically at 1 t  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 tTime, rest

period, residual rest period, driving time, residual driving

i

time, residual continuous driving time,

ri

time, continuous drivin
hreak time, residual break time, total break time, residual break
time necessary for cessation of driving, holiday acguisition,

and time limit of holiday acguisition.

The digital tachograph acceording to any one of claims 1-4,
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condition provided by the labor standard law 0of the driver of
the vehicle of the transportation company 1s periocrmed every

pradetermined time interval.

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

presenting in eiectronic sound or volce.

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

wherein the labor standard law compliance determination device

B

3

can set up a labor condition within limits provided by the labor
standard law for each driver of the vehicle of the transportation

company.



ABSTRACT

A digital tachograph installed in a vehicle of a
transportation company having a duty to install the tachograph.
The tachograph comprises a bedy, a work state calculation device
capable of calculating work state data connected to the body,
a compliance determination device connected to the work state
calculation device for determining whether a lazbor condition
of a driver of the vehicle fulfills a condition provided by law
based on the work state data, a storage for recording
determination results determined by the compliiance
determination device and the work state data, and a display
connected to the pody capable of displaving and informing the
driver of at least one determination result determined by the
compliance determination device before breaching the law. The
at least one determination result reiates to, for example,
on—-duty time, residual on-duty Time, rest period, residual rest
veriod, driving time, residual driving time, T Ccontinuous

driving time, etc.



