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VEHICLE AIR CONDITIONER WITH
AUTOMATIC AIR-CONDITIONING

CONTROL

CROSS REFERENCE TO RELATED
APPLICA11ON

This application is based upon Japanese Patent Applica-
tions No. 20(L2-55562 liled on Mar. I, 2002, and No.
20(L2-36S086 liled on Dec. 19, 2002, ihe contents of which
are tncorporated herein by reference.

BACKGROUND OF THE INVENTION

l. Field of thc Invention
The present invention relates Lo a vehicle air comhnoner,

which has an automatic air-conditioning control function
and a learning contrnl function of a passenger*s preference
for reflecting the passenger's preference tn an air-
conditiomng operation.

2. Related Art
An air conditioner such as the one disclosed in .LP-A-g-

I c)7933 has a learning cnntrnf function. The air conditioner
mcmorizcs a sct tcmpcraturc in each of regions separated
from each other by thc detected value of thc environmental
comhtion of a vehicle, such as an iniude air temperature and
an outside air temperature. When the passenger performs a
changing operation of the set temperature in an operation
region, the set temperature of peripheral regions around the
operatinn region is also corrected I'herefore, the set
tcmpcraturc, which is a prcfcrrcd temperature of thc pas-
scngcr in thc pcmphcral region, may bc changed.

For example, in a case where ihe passenger sausfy ihe air
conditiomng operation in a reginn at the set temperature of25', vvhen the region is moved tn an adjacent region due
to a chan c of the outside air temperature, thc passcngcr may
change thc sct tempcraturc to a sct temperature of 24'. for
cooling In this case, in ihe conventional air conditioner, ihe
set temperature of this region is corrected io 24'., and ihe
set temperature of penpheral regions arouncf the region is
also corrected Therefnre, a control value nf the peripheral
region, where the passenger satisfies at the set temperature
of 25', may be changed to another value. Accordingly, an
air conditiomng control dificrcnt from a passenger's pref-
crcncc may bc performed after rctuming to thc peripheral
region having the changed another vahie.

If the correction nf the set temperature nf the peripheral
region arouncl the operation reginn is simply not performed,
it is ncccssary to perform a change operation of thc sct
tcmpcraturc whcnevcr thc region is moved to a non-learned
region.

SUMMARY OF THE INVENTION

An object of the present invention is tn provide a vehicle
air conditioner with an improved air conditioning control.

Another object of the present invennon Lo provicfe a
vehicle air conditioner that learns a set temperature corre-
sponding tn a passenger*s preference, and performs a com-
fortable air conditinning cnntrnf

According to an aspect of thc present invention, a vehicle
air concfitioner includes a memory unit for memonzing a set
temperature of a passenger compartment of. Lhe vehicle for
each of plural regions that are divided from each other by an
environment condition relating to air conditinning operation
of the passenger compartment, a temperature setting unit

thai is manually operated by a passenger ior setnng the set
temperature ai a desirecl value, and a control unit I'or

controllin thc air conclitioning operation of thc passenger
compartment. In the vehicle air conditioner, when thc tem-
perature setting unit is operated, the control unit corrects the
set temperature for learning in an operation region that is a
re non among the plural regions, corresponding Lo a value of
the environment condition at an operation time of the
temperature setting unit The control unit performs the air
conditioning operation based on the set temperature of a
prcscnt region amon the plural regions, corresponding to a
value of the prcscnt environment condition. Further, ivhcn a
region, among the plural regions, is used once for perform-
mg the air conditioning operauon, the control unit deter-
mines that the region is a learned re ion and restricts a
correction of the set temperature in the learnecl region,
regardless of a correction of the set temperature due to
operation of thc tempcraturc setting unit. Accordingly, cvcn
vvhcn the chan c operation of thc sct tcmpcrature is not
performed while the air concliiiomng operation is performed
basecl on the sei temperature in one region, the set tempera-
ture of the one region is determined as a passenger's
preference temperature Thus, once the region is used for
performing the air conditioning operation, the re ion can be

,,- stored as a lcamed region, and a correction of the sct
tempcraturc in thc learned region is restricted when a change
operanon of. Lhe set temperature of. another re ion is per-
formed. As a result, passenger's preference air-conditioning
control can be performed ivhen the learned region is used

In the present invennon, ihe memory unit stores Lhe

operation region as a learned region Further, when Lhe

present region is moved from a region before heing moved
to a region to be moved among the plural reginns due to a
change of thc cnvironmcnt condition, the control unit
changes a correction degree of thc sct tcmperaturc in thc
region to lic moved in accordance ivith whcthcr thc region
io be movecl is ihe learned region, so that a change of the set
temperature, lar er ihan a predetermined value, is restncied
I'or example, ivhen the region to be moved is the learned
region, the control unit prohibits a correction of the set
tcmpcraturc of thc region to bc moved. On the other hand,
vvhcn thc re ion to lic moved is a non-learned rc ion except
for thc learned region aniong thc plural rc ions, thc control
unit corrects ihe sei temperature of the region to be moved
at a value subsianLuilly equal Lo the set temperature oi. Lhe

region before heing moved.
Alternatively, a learmng siate of. the learnecf region is

dividecl into an operation learning state where Lhe sei tem-
perature is corrected by the operation of the temperature
setting unit, and a using learnin state that is substantially
used in thc air conditioning operation without a correction of
thc sct tempcraturc duc to thc operation of thc tcmperaturc
setting unit. In this case, ivhcn thc region to bc moved is in
ihe operation learning state, ihe control unit prohibits a
correction of the sei temperature of. the region Lo be moved.
On the other hand, ivhen the region to be mnvecl is in the
using learning state, the control unit corrects the set tem-
perature of thc rc ion to lic movccl to a value between the sct
tempcraturc of thc region lieforc being movccl ancl the sct

sti tempcraturc of thc region to bc moved. Further, when thc
region to be moved is a non-learned region except for the
learned region among the plural regions, the control unit
corrects the set temperature of the region to be moved to a
value substantially equal to the set temperature of the region

ss before bein movccl.
In the present invention, when the temperature setting unit

is operated, the control unit corrects the set temperature of



pehpheral regions of the operation region among Lhe phiral
regions, and the control unit changes a correction degree of.

thc sct tcmpcraturc of thc pcriphcrai regions in accordance
with whcthcr the peripheral re ion is thc icarned rc ion.
Accordingly, air conditioning control correspnnding to the
passenger*s preference can be performed

Prcfcrably, when thr peripheral region is thc learned
region, thc control unit prohibit a correction of thc sct
temperature of the peripheral region On the other hand,
when the peripheral reginn is a non-learned region except
for Ihe learned region in the plural regions, the control unit
correcLs the set temperature of the pehpheral region at a
value substantially equal to thc sct tenipcraturc of thr
operation rc ion.

Alternatively, a learning stale of. the learneri region is
divided into an operation learnin state where thc set tens-
pcraturc is corrcctcd by thc operation of the temperature
setting umt, and a using learning state that is substantially
used in the air conditinning operatinn ivithout a correctinn of
the set temperature ilue lo the operauon of the temperature
setting unit. In this case, when the peripheral region is in Ihe.

operation learning state, the controi unit prohibits a correc-
tion of thc sct tempcraturc of the peripheral region. On the
other hanrl, when the peripheral region is in the using
learning state, the control unit corrects the set temperature of
the penpheral region lo a value between Ihe set temperature.
of Ihe operation region and Ihe set lemperalure of. Ihe
pchphcral region. Further, when thc peripheral region is a
non-lcarncd region cxccpt for the learned region among thr
plural regions, the control unit corrects the set temperature
of the peripheral reginn to a value substantially equal to the
set temperature of the operation region

According to annther aspect of the present invention, in a
vehicle air cnnditioner, when a control unit determines the
same cnvironmcnt condition as an operation cnvironmcnt
condition at an operation time of an operation unit, and
dctcrmincs a peripheral environment condition similar to the
operation environment comlition while rielermining that Ihe.

pehpheral environment condition is not experienced by Ihe.

passenger, information of an air-conditioning set state of the
operation unit is reflected to the air cnnditioning operation
Herc, thc pcriphcral environment condition, which is deter-
mined to bc not cxpcrirnccd by the passcngcr, is an cnvi-
ronmcnt condition where an experienced time of thr pas-
senger is shorter than a predetermined hme. Thai is, a
comfl)rtable air comhtioning control is determined based on
whether the air cnnditioning operation is performed at least
for the predetermined time on the same environment con-
dition Accnrrlingly, a time perind and operation number,
until an air conditionin control near to thc passcngcr's
prcfcrcncc is pcrformcd from cvcry condition, can be
re)luce&i.

According to a further another aspect of the prcscnt
invention, in a vchiclc air conditioner, ivhen the environment
conditton changes to a non-expehence environment condi-
tion that is nol experienced yet by Ihe passenger, ihe control
unit maintains at the present air-conditioning set state On
the nther hand, when the environment condition changes to
an cxpcncncc environment condition that has experienced
by thc passcngcr, thc controi unit rc-sets thr previously
stored air-conditioning srt state. Herc, thc experience envi-
ronment condition, which is delermineri Io be nol experi-
enced by the passenger, is an environment condition where.
an experienced time of the passenger is shorter than a
predetermined time Accordingly, abnormal operation of the
learning control can bc prevented.

According to a further another aspect of the present
invention, a program ot' computer for aii air cnnditioiier for

performing air conihtionmg operation of the passen er com-
partment of Lhe vehicle, mcluiles a memory process, a
rcflccting process, and a rcstrictin process. Thc memory
process mcmorizcs information of an air-conrlitioning sct
state after heing operated, corresponding lo an operation
environment condition at an operation time, when a change
operation of the air-conditioning set slate is performed by a
passenger. The reflecting process reflects the change opera-
tion of thc air-conditioning sct state to thc air conditioning

io operation, in the same environment condition as thc opera-
tion environment condition, and in a peripheral environment
condition similar to the operation environment condition,
where an experienced time of the passenger is shorter than
a prcdctermined tinx,. Further, the restricting process
restricts a reflectin rlcgrce or prcvcnt a rcflcction of thc

is change operation of thc air-conditioning set state to thc air
condihomn ~ operation, in a peripheral environment comli-
lion similar lo Ihe operahon environment condition, where
the experienced time of the passenger is equal to or longer
than the predetermined time Accordin ly, air conditioning

o'ontrol near the passcngcr*s prcferencc can bc readily pcr-
formerl while operation time anil operation number of thc
passen cr's operation can bc reduced.

On thc other hand, the pro ram of thc computer for
performing thc air conrlitioning control can include thc
memory process, a maintaining process and a re-setun ~

process. In this case, Ihe mainlaimng process maintains Ihe
present mr condihoning stale when the present environment
condition changes to an environment conditinn where an

) )
eiqierience time of the passenger is shorter than a predeter-
mined time. Further, thc re-setting process reacts the previ-
ously stored air-conditioning sct state, when thc prcscnt
environment conilition changes lo an environment con&liuon
where Lhe expehenced hme of. Ihe passenger is equal to or
longer than Lhe predetermined lime. Accorihngly, an abnor-
mal operation of the learning control can be prevented, and
the comfortable air conditionin operation can be per-
formed.

13RI Li')LS(:RIPTIOiq Ol) 'I'I IL')RAWIN(IS
Other objects, features and advanta es nf the present

invention will beconx, niore apparent from thc following
detailed rlcscription niarlc ivith refcrcncc to the accompany-
mg drawin s, in which.

FIG. I is a schematic dia ram illustrating a vehicle air
LS conditioner ivith a control system accorrling to a first

embodiment of. Ihe present invenhon;
FIG. 2 is a flow diagram showing an automatic air

conditioning control of thc first embodiment of thc present
mvenhon,

so
FIG. 3 is a flow rliagram showing a main feature of thc

automatic air comhhoning control of the lirst embodiment of
Ihe presenL invenhon;

FIG. 4 is a rliagram showing an imtial state of sct
temperature of plural regions that are divided from each
other by an ou(side air temperature TAM and a sunlight
amount TS, acm)rding Lo Lhe first embodiment of Lhe present
invention;

FIG. 6 Ls a duigram for explaining a learning of a set
temperature according to the first embodiment of the present
invention;

FIG. 6 is a dia ram for explaining a learnin ~ of a set
temperature according to the first embodiment of the present
invention;

as FIG. 7 Ls a duigram for explaining a learning of a set
temperature according to the first embodiment of the present
invention;



FIG. 8 is a tlow diagram showing a main feauire of an
automatic air comluiomng control in a vehicle air condi-
tioner according to a second embodiment of the present
invention;

FIG. 9 is a diagram ior explaining a learning of a set
temperature accorthng to the second embothment of Ihe
prcscnt invention,

FIG. IU is a liow tliagram showing a main feature of. an
automatic air comlitiomng control in a vehicle air condi-
tioner according to a third embodiment of thc prcscnt
inventton;

FIG. 11 is a diagram for explaining a learning of a sct
temperature, according lo Ihe third embodiment of. Ihe.

present invention,
FIG. 12 is a liow diagram showing a main feature of an

automatic air comluiomng control in a vehicle air condi-
tioner accortling to a fourth embothment of. ihe present
inventton;

FIG. 13 is a set temperature map, for explaining a learning
of Ihe set temperature, accorrling lo the fourth embodiment
of the present invention;

FIG. 14 is a liow tliagram showing a main feature of. an
automatic air comluiomng control in a vehicle air condi-
tioner accnrrling to a fifth embodiment of the present inven-
tion, and

FIG. 18 is a tlow diagram showing a main feature of an
automatic air conditioning control in a vehicle air condi-
tioner according to a sixth embodiment of the present
invention.

DLiTAR.LiD DES(:RIPFIL)N Ol'l BE

PREFERRED EMBODIMENTS

Spccific cmbodimcnts of the present invention will bc
dcscribcrl hcrcinaftcr with rcfcrcncc to thc accompanying
drawings in which the same or similar component parLs are
designated by the same or similar reference numerals.
(First Embodiment)

The first embodiment of the present invention ivill he now
described with reference tn HGS. I —7. I irst, a schematic
ventilation system in which air is biown toward a passenger
compartment of a vehicle will bc described with rcfcrcncc to
FIG. 1. An air conthlioning unit IU has an insuleiouLside air
switching box 11 in which an outside air inlet ffn for
introtlucing outside air (i.e., air of the ouLside of the vehicle)
and an insirle air inlet Ilb for introducing inside air (i.e, air
of the passenger compartment). The inside outside air
switchin box ll is provided at thc most upstream end of thc
air conditionin unit 10.

The inutile/outside air switching box 11 has an inside/
outside switching door 12 that is rotatably rlisposed therein
between the oulsirle air inlet flu and the inside air inlet 11b.
'I'he inside/outside switching door 12 is driven hy an actua-
tor 12u such as a servomotor. The switching door 12 opens
and cloaca thc outside air inlet flu and thc inside air inlet 1 lb
to ad)ust an air mixin ratio between inside air and outside
air. For example, when the switching door 12 opens Ihe.

outsirle air inlet i)a aml closes the inside air inlet lfb, only
outsirle air is introduced from the outside air inlet flu. When
the switching door 12 opens the inside air inlet 11b and
closes the outside air inlet 1 la, only inside air is introduced
from thc inside air inlet fib. When thc switching door 12
opens both thc outside air inlet lln and the inside air inlet
ffb, a mixing ratio between an outsirle air amount aml an
inside air amount is ailjusled by;uljusting the operation
posttion of the switching door 12.

An air lilower unit 13 is provided at a downstream side of
the inside/outside air switching liox 11 in the air condition-

mg unit 10, for blowmg air downstream in the air comli-
tioning unit 10 The air blower unit 13 has a blower-driving
motor 14 (actuator) and a centrifu al hloiver fan 15 con-
nected to a rotor shaft of the hloiver-driving motor 14 An
evaporator 16 and a bc ster core 17 arc arranged downstream
from thc blower fan 15.

The evaporator 16 is a cooling heat exchanger aml con-
stitutes a refrigerauon cycle with a compreswir driven by an
engine (not shoivn) and the like. Refrigerant is evaporated in

io the evaporator 16 hy absorbing heat from air passing
through the evaporator 16, so that air from the evaporator 16
in thc air conditioning unit 10 is cooled. Thc hcatcr core 17
is a hcatin heat exchanger, for heating thc air using hot
water (engine-cooling water) llowing from Ihe engine 20 as

ls ii heaL stlii roe.
An air mix door 18 is rotatahly provided at an upstream

side of the heater core 17 The air mix door 18 is dnven hy
an actuator Igu. An opening degree of the air mix door 18

is adjusted liy thc actuator lgn, so that a ratio bctwccn an
ao amount of air passing through thc heater core 17 and an

amount of mr bypassing the heater core 17 is adlusted,
Ihereby ad)usting the temperature of. the air blown into Lhe

passenger compartment. Namely, the air passing through the
heater core 17 and the air bypassing the heater core 17 are

as mixed with each other so that conditioned air having a
dcsircd tcmpcrature can lic obtained. Thcrcforc, thc air mix
door 18 constitutes a tcmpcrature adjusting means for thc air
blown inui Ihe passenger compartment.

At Ihe most downstream side of the venulauon passage in
the air oonditionin unit 10, a blow-out mode switching
portion is provided. More specifically, a defroster rloor 20
for opening and closin a defroster blow-out pnrt 19, a face
door 22 for opening and closing a face lilow-out port 21 anil
a foot door 24 for opening and closing a foot liloiv-out port

is 23 are provided. These doors 20, ZZ, Z4 are driven by an
actuator 28 to determine a blow-out mode, for example, a
face mode (FACE), a bi-level mode (BL1.), a loot mode
(FOOT), a footidefroster mode (I'OOiDDL'I ) or a defroster
mode (DLI') The conditioned air is blown into the passen-

so gcr compartnicnt from an opened port according to thc
blow-out niode.

W'hen Lhe face mode is selected as the blow-out mode, the
face blow-out port 21 is fully opened while the defroster
blow-out port 19 aml Ihe foot blow-out port 23 are closed,

as thereby blowing out the conditioned air only through the
face hloiv-out port 21 toivard the upper body nf a passenger
in thc passen er conipartmcnt of the vehicle.

When thc bi-level niode is sclccted as thc lilow-out mode,
Ihe face blow-out port Zf and the foot blow-out port 23 are

so opened while the defroster blow-out port 19 is closed,
Ihereby blowing out the condiuoned air throu h Lhe I'ace
blow-out port 21 and the foot blow-out port 23 toivard the
upper body and the foot portion of the passenger in the
passen er compartment of thc vehicle at the substantially
equal amount of thc conrlitioned air.

W'hen Lhe Riot mode is selected as the blow-out mode, the
foot blowout port Z3 ts fully opened while the face blow out
port 21 is closed, aml Ihe defroster blow-out port 19 is
slightly opened As a result, the conditioned air is mainly
hloivn toward the foot portion of the passenger through the
foot blow-out port 19 while some of thc conditioned air is
blovvn toward an inside surface of a windshield of thc
vehicle.

When Lhe defroster mode is selected as the blow-out
ss mode, Lhe defroster blow-out port 19 is tully opened while

the face hloiv-out port 21 and the foot blow-nut port 23 are
closed, thereby blowing out the conditioned air only through



the defroster blow-oul port 19 toward the inside surface of
the windshield of the vehicle

When the foot/defrnster mnde is selected as the blniv-out
mode, the defroster blow-out port 19 and the foot blniv-out
port 23 arc opcncd while thc face blow-out port 21 is closed,
thcrcby bloiving out thc conditioned air thrnugh thc
defroster blow-out port 19 anti the foot blow-out mode at Ihe
substantially same amount of the condilionecf air.

An air conditinning control device 30 has a microcom-
puter 31 with a cnntrni means and a memory means 'I'he

amount of air blown into the passenger compartment is
controlled by dctcrmining thc revniution speed of thc blower
motor 14, which is dctcrmincd by the applied vnltage
(blower voltage) thereto. The blower voltage ts adjusted in
accordance with an output signal from Ihe microcomputer
thrnugh a drive circuit 32 Other actuatnrs 12ct, lgn and 25
are also controlled by the drive circuit 32 based on output
signals from the micrncnmputer 31

Thc microcomputer 31 has a weil-known structure includ-
ing a CPU, a ROM portion, a RAM portion, a standby RAM
pornon, an I/O port portion, an A'D converter and Ihe hke.

The standby RAM serves as the memory means. That is,
the standby RAM has a backup memory fnr storing values
(information) with the learned passenger*s preferences even
when an ignition sivitch (hereinafter, referred to as an IG) is
turned off Thc clcctrical voltage is suppiicd to the standby
RAM directly from a battery cquippcd in the vehicle, not
through the IG, even if the IG is turned olf. Besicfes, a
backup battery (not shown) is equipped with ihe vehicle to
supply electricaf voltage to the micrncnmputer 31 for a short
time in a situation where the micrncomputer 31 is discon-
nected from the battery

Operational signals are input to thc micrncnmputcr 31
from an air conditionin operational portion 33 arranged on
an instrument panel in the passenger compartment. On Ihe
air conditioning operational portion 33, there are provicfecf
with many kincfs of. sv:itches such as an AUTO swuch 34 for
setting an autnmatic cnntrnf conditinn of the air conditioner,
an inside,'outside air selecting switch 35 for manually select-
ing an inlet mode bctwcen an inside air inlet niodc and an
outside air inlet mode, a blow-out mode selecting sivitch 36
for manually selecting Ihe blow-out mode descnbed above,
a blowing air amount adjusting switch 37 for manually
tnijusling the amount of. air blown by Ihe fan 15, a tempera-
ture setting sivitch 38 for setting a preferred temperature (set
temperature) nf the passenger

Thc tcmpcraturc setting switch 38 includes a temperature
setting-up switch 38a for increasing a sct temperature of thc
passenger compartment, and a temperature selling-down
switch 38 for cfecreasing Ihe set temperature of the passenger
compartment. When lhe temperature setting-up switch 38n
is pushed by every nne time, the set temperature is increased
by O.S'. On the nther hand, when the temperature setting-
down switch 38h is pushed by every onc time, thc sct
tcmpcraturc is dccreascd by 0.5'. Thc temperature setting
switch 38 serves as a temperature setting unit, Ihal
operated by Ihe passenger for setting a passenger's desired
comhtion (i.e, set temperature) in the air condinoning of Ihe.

vehicle.
The microcomputer 31 receives sensnr signals from sev-

eral sensors each of which detects an cnvironmcntal condi-
tion that influcnccs thc air conditioning operation in thc
passenger compartment. More specifically, the sensors
include an inside air temperature sensor 39 for cfetecung Ihe
temperature (TR) of. the insole air in the passen er
compartment, an outside air temperature sensor 40 for
detecting the temperature (I'AM) nf the outside air nf the

vehicle, a sunhght sensor 41 for detecung Ihe amount of
sunlight (TS) incident into the passenger cnmpartment, an
evapnrator temperature sensor (not shoivn) fnr detectin the
temperature (TL') nf the evapnratnr (e.g, the temperature of
thc air immediately after passing through the evaporator), a
water tcmpcrature sensor (not shown) for clctecting thc
temperature (TW) of the cooling water circulaung in the
en nne and the heater core 17 anil the like. The signals from
those sensors are input to the micrncomputer 31 after being

i o converted by a level converter circuit 42. A signal sent from
the temperature setting sivitch 38 is also input tn the micro-
computer 31 after its level is converted by the level con-
verter circuit 42.

Next, a flow chagram executed by Ihe microcomputer 31
m Ibis embodiment wdl be described with reference to FIG
2 'I'his tlow diagram will start by turning on the I(l switch
I'irst, every conversinn and settin of initial values of tlags
or the like are executed at step S10 Next, at step S20, the
microcomputer 31 rcacls thc operational signals from thc

oo switches 34—38, ancl reads the clctectccl signals indicative of
Ihe environmental cxindtttons of the vehicle from the sensors
39—41.

At step S30, a set temperature (ItSL'I') is calculated and
learned iiased on the environmental condition si nals input

"5 at step S20, the signal from the temperature setting switch
38, and a sct tcmperaturc map storccl in the standby RAM
Thc detail control of thc step S30 will bc clcscribcd later.

Next, a target blowing temperature TAO of air blown into
Ihe passen er comparlmeni is calculated al step S40 usin ~

the folloiving equation ( I ), based nn detected signals relative
to the envirnnmental conditions that are read out at the step
S20, and the set temperature calculated (learned) at step S30
Thc TAO is a necessary air tcmpcraturc for maintaining thc
passen cr compartment at thc sct tcmpcrature TSET, rcgarcl-

15 less of. a change in the environmental condition (heat load
conclition).

TIO=K5ET T5E'i' KR TR-KLlr TLlr-K5 Ts+C (I I

Wherein KSET, KR, KAM and KS rcprcscnt cocf5cicnts,
so

ancl C represents a correction constant. TSET, TR, TAM, TS
rcprcsent thc calculated sct tcmperaturc, thc insiclc air
temperature, the outside air temperature, the sunhght
amount as described above, respectively.

Next, at step S50, a tar et opening degree SW of the air
as

mix door 18 is calculated accnrding tn the follnwing equa-
tion (2) liascd on thc TAO clcscrilicd above, so that the
tempcraturc of air blown into thc passcngcr compartment
throu h the outlet ports 13, 21, 23 is acljustcd. In the
equauon (2), TE is the temperature of air after passin ~
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through Ihe evaporator 16, anil TW is the temperature of the
hot water flowing intn the heater core 17, which are read out
at the step S20

5'll'=((taO— Iiili(rw-Ia)1 loll(wl

Next, al step S60, a blower voltage for determining the air
amount blown into Ihe passenger compartment is calculated,
and voltage applied to the blower motor 14 is adfusted to
become to the calculated blower voltage. 'I'herefnre, a flow
amount of air blown into the passenger cnmpartment can be
controlled.

At step S70, an introduction ratio bctwccn insiclc air and
outside air ts calculated, anil the actuator 12n of the inside,'utside

air switching door 12 is rxinlrolled so that the
as calculated inlroducuon ratio can be obtained

Next, at.step S80, the bloiv-out mode is determinecl 'I'hen,
the micrncnmputer 31 controls the actuatnr 25 so that the



doors 20, 22 an&l 24 are operated predetermined positions
corresponding to the calculated blnw-out mode. Then, the
control of the compressor is perfnrmed at step 590, and
thereafter, the cnntrnl program returns to step S20 in I&IG. 2
Thc control in thc liow dia ram of FIG. 2 is repeated.

Next, thc learning of thc sct temperature will bc described
in detail, w&lh reference to FIG. 3. F&rst, at step S110, n is
determined whether or not a passenger operates the tem-
perature setting switch 38 This is, at step SIIU, it is
determined whether or not a change nperatinn nf the set
temperature is performed by the passenger using the tem-
pcraturc setting switch 38. When it is dctermincd that the
change operation of the sct temperature is pcrformcd at step
SIIU, Ihe value of Ihe set temperature &n a sel t:mperature.
map that &s stored in the stan&thy RAM are corrected. As
shown in I'IG 4, in the set temperature map, a set tempera-
ture is stnred for each of plural regions that are divided by
the envirnnment cnnditinn such as the sunlight amnunt (TS)
anil thc outside air tempcraturc (TAM). Each region has its
own control sct tcmpcraturc, which is initially sct at a central
value of the control set temperature, for example, 25'.
When the passenger manually operates the temperature
setting s&vitch 38 tn set his;1&er preferred temperature in the
passenger cnmpartment, the microcnmputer learns the pre-
ferred temperature by correcting the set temperature memo-
rized in a region determined by thc inside air tcnipcraturc,
thc outside tcmpcraturc and thc sunlight aniount. FIG. 4
shows samples of. Ihe set temperatures of. the regions.

At step SI2U, when the temperature setting-up sv:rich 38a
&s operaterl (pushed) by one time, an added value that is
obtained by adding a predetermined temperature (e g,0.5':

) to the previnusly-nutput set temperature is learned as a
sct tcmpcraturc of a rc ion corresponding to thc prcscnt
cnvironmcnt condition (hcreaftcr, referred to as prcscnt
reg&on). On the other hami, when the temperature sen&ng-
down switch 386 is operated g&ushed) by one l&me, a
subtracted value that &s obis&ned by subtracting a predeter-
mined temperature (e.g, 0 5'.) from the previnusly-output
set temperature (i e., set temperature) is learned as a set
tcmpcraturc of the present region.

When it is dctcrmincd that thc temperature setting switch
38 &s not operated by the passenger at step S11U, it is
determined whether or not the present region is a non-
learned reg&on. When the reg&on to be moved is not learned
yet, the previnusly output set temperature nf the region
befnre heing moved is learned as a set temperature nf the
prcscnt region at step S140. That is, when thc present region
is moved from thc region bcforc being moved by a change
of Ihe environment con&hlion without the change operat&on
of the set temperature, il &s determined whether or not Ihe
present region &s Ihe learne&l region at step S13U. When Ihe
present region &s the non-learned region, the set temperature
of the present region is corrected by the previously output set
tcmpcraturc of thc region before being moved at step S140.
On thc other hand, when it is determined that thc present
reg&on &s Ihe non-learned region that &s not learned yet a&slap
S130, Ihe previously learne&l set temperature &s preieren-
tially used, and re-learning is not performed. Next, at slap
S 150, an nutput set temperature correspnnding to the present
environment cnndition is calculated in accordance with a set
tcmpcraturc map After performing step S150 in FIG. 3, thc
control pro ram moves to step S40 in FIG. 2.

Next, the learning of Ihe set temperature v:dl be now
described v:ith reference to FIGS. 3—7. FIGS. 4—7 show set
temperature maps stored in Ihe standby RAM. The set
temperature of each of the regions that are separated from
each other by the sunlight amount I'S and the outside air
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temperature TAM in FIGS. 4—7 isa&ore&I. In FIGS. 4—7,"25'ndicatesa set temperature of 25''., "NON** indicates that
the region is not learned yet, and *'I.EARNLIP* indicates that
the region has learned I'IG 4 shows an initial state of the set
tcmpcraturc map. In FIG. 4, thc initial value of thc sct
tcmpcraturc, for example, 25'. is store&1 in all rc ions.

FIG. 5 shows a state where the present region &s changed
from the initial stale of FIG. 4, without periorm&ng the
change operation of the set temperature In l&I(L 5, when the

i o present sunlight amount TS is S3 and the present outside air
temperature TAM is A3, the present region &s (S3, A3)
Because the change operation of the sct tcmpcrature is not
pcrformcd after thc start of thc air conditioning operation
from the imtial value, il is determined that the region of (S3,
A3) &s not learned at step S130 in FIG. 3, aml the set
temperature of the region (S3, A3) is learned hy 25'. at
step S140

When the air conditioning control is performed based on
thc sct tcmpcraturc of the region (S3, A3), if the sct

oo tcmpcraturc is not changed, it is determined that the sct
temperature of this region (S3, A3) &s a passenger's preier-
ence temperature. Accordingly, in Ibis case, even when the
change operation of the set temperature is not performed,
only when air conditioning control is performed once m the

zs region (S3, A3), it is detem&ined that the region (S3, A3) &s

a lcarncd rc ion.
When the sunlir ht amount Ts is change(i and thc present

reg&on is changed from Ihe region (S3, A3) lo the region (S2,
A3) as shown in FIG. 5, the set temperature of the region
(S3, A3) before heing moved is learned as the set tempera-
ture of the region (S2, A3) after heing moved That is, the
previously output set temperature of 2S''f the region
(S3, A3) is learned as thc sct tcmpcraturc of the rc ion (S2,
A3).

&s Next, a case, where the reg&on to be moved is the learned
re non when the region changes with a change of the
env&ronment condition, will be now descnbed with reier-
ence to I'l(l 6. In l&IG. 6, it is supposed that only the region
(S3, A3) has learned at 24'', the other re ions are

&o maintained at thc initial values, and thc present region starts
from thc rc ion (S3, A2). In this case, because the region
(S3, AZ) is not le arne&1, the control program of FIG. 3 moves
from step S13U to step S14U, and the set temperature of the
reg&on (S3, AZ) is learned by 25'. When the outside air

ts temperature TAM changes, and the region is changed to (S3,
A3), it is detem&ined that the region (S3, A3) is the learned
rc ion at step S130 in FIG. 3 because thc rc ion (S3, A3)
ivas lcarncd. Further, when thc sunlight amount TS changes,
and the re non is changed from Ihe region (S3, A3) to the

so re non (SZ, A3), the control program in FIG. 3 moves to step
S140 because Ihe re non (S2, A3) after being moved is not
learned yet In this case, the set temperature of the region
(S3, A3) before being moved is learned as the set tempera-
ture of the region (S2, A3) after being moved.

Next, a case where thc change operation of thc sct
temperature is perR&rmed will be now descmbed w&th rei'er-
ence lo FIG. 7. Here, il is assume&1 that the present reg&on &s

Ihe region (S4, A3), and all the reg&ons start from the in&nal
values I'irst, because the region (S4, A3) is nnt used, the
region (S4, A3) is learned by 2S'. Next, &vhen the sunl&ght
amount TS changes, and thc present rc ion is change(i from
thc region (S4, A3) to thc region (S3, A3), it is dctermincrl
Ihal lhe region (S3, A3) is not learned yet at step S130 in
FIG. 3, and the region (S3, A3) is learned by 25'. Then,

as when the set temperature changes to 24'. in the region (S3,
A3), the region (S3, A3) is re-learned by 24'. I urther,
when the sunlight amount 'FS changes and the re ion moves



to (S2, A3), because the region is nol learneri, lhe control
program in I'IG. 3 mnves from step S130 to step S140 In
this case, the set temperature nf the reginn (S2, A3) to be
moved is learned by the set temperature 24' nf the region
(S3, A3) bcforc being moved.

According to thc first embodiment of thc present
inventton, when the region within the sel temperature map
is changeri in accorriance with a change of the environment
condition relating to the air conditinning operation, ivhen the
region to be moved is the learned reginn to ivhich a
passenger*s preference was reflected, a correctinn nf the set
tcmpcraturc of thc region to be moved is prohil&itcd, That is,
bccausc thc region to bc moved is not used already, the
learned result of lhe region to be moved ts nol changed, so
that it is possible lor each region lo learn the passenger*s
preference corresponding to the environment condition.

I'urther, in a case where air conditinning control is per-
formed based nn a set temperature of one reginn, when the
change operation of the set temperature is not performed, it
is dctcrmincd that thc set temperature of the one region
corresponris to the passenger's preference. Accordingly,
even when the change operation of lhe set temperature is not
performed, the nne region that is used once for the air
conditioning control is set as the learned region I'herefore,
the learned result of the nne region is not changed, and it is
possible for each region to learn the passcngcr's preference
corrcspondin to thc cnvironmcnt condition.

Further, in a case where lhe present region changes from
the learned region to a non-learned region in accorrlance.
with a change of the environment condition, the set tem-
perature of the region to be moved is corrected and learned
as the set temperature of the region before being mnved
That is, cvcn when thc change operation of the sct tempera-
ture is not changed every when thc prcscnt rc ion moves to
the non-les meri region, the control reflecling the passenger*a
preference can be performed by the learning.
(Seconil Emboihment)

The second embodiment ot'he present invention will be
now descnberl with reference to Fl(iS 8 and 9

In thc above-dcscribcd first cml&odiment, when the
change operation of thc sct temperature is pcrformcd, only
the region (operation region) corresponding lo lhe environ-
ment comhtion at lhe operation time is learned. However, in
the seconri embodiment, the peripheral regions around lhe.

operation reginn is alsn set as the learning object reginn In
this case, the learned region(s) among the peripheral regions
is &lot leaf&it:rl.

Accordingly, in thc second embodiment, thc control flow
diagram is set as shov:n in FIG. 8. In FIG. 8, step S121 is
added after step S120, as compareri with FIG. 3 of the
above-described lira( emboihment. The other parts of FIG. 8
is similar to that of I'IG 3 ot'he first embodiment.

As shown in H(i. 8, when the change operation of the set
tcmpcraturc is pcrformcd, thc controi program moves front
step S110 to step S120, and only thc operation region is
learned at step SI2U, similarly to lhe lirst embodiment. Next,
at step SI21, only non-learneri region ts learned among lhe.

penpheral regions of the operation region by lhe sel tem-
perature of the operation region.

The learning methnd of only the non-learned region
among thc peripheral regions will bc now described with
rcfcrcncc to FIGS 8 and 9. FIG. 9 shows a sct temperature
map stored in the standby RAM. In FIG. 9, it is assumed that
the present region is (S3, A2) within the set temperature
map, anil all the regions start from the initial values. First,
because the region (S3, AZ) is non-learned region, the region
(S3, AZ) is learned by ZS' Next, when the present region
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changes from lhe region (S3, AZ) to the region (S3, A3) with
a change of the outside air temperature TAM, because the
region (S3, A3) is non-learned region, the control program
of FIG 8 moves from step S130 to step S140, and the region
(S3, A3) is also lcamed by thc sct tcmpcraturc 2&' of thc
rc ion before bein movcrl.

Then, when lhe change operauon of. the set temperature is
performed so that the set temperature is changeri from 2S'.
to 24''n the region (S3, A3) that is the operation region,

i o the operation region (S3, A3) is re-learned by 24''t step
SI20. Next, at step S121, only the non-learned regions
among the eight pcriphcral regions of thc operation region
(S3, A3) arc learned by thc same tempcraturc of Z4'. as thc
operauon region (S3, A3). Specilically, among lhe eight
penpheral regions of the operauon region (S3, A3), the
region (S3, A2) is already used and learned. Therefore, the
set temperature of the region (S3, A2) is not changed l Jere,
the learning object region is the eight regions at step S121
However, the lcarnin object region can bc changed to bc

ao vvider.
In the secoml embodiment, among the peripheral regions

of(he operauon region, in lhe region that is useil once for lhe
air conditioning control and is satished in the air condition-
ing control, the learned value is preferentially used and is not

as re-learned (corrected). 'I'hat is, the control value of the
satistierl rc ion is not changed. Therefore, thc alrearly
learned result of thc peripheral regions is not changed by
operauon of the other region, and it is possible lor each
region to leam in accordance with preference of the envi-

.io ronment condition. In the second embodiment, the other
parts are similar to those of the above-described first
embodiment, and explanation thereof is omitted
(Thirrl Emborlimcnt)

The third cmborlimcnt of the present invention will bc
is now descnbeil with relerence lo FIGS. 10 and 11. In lhe

above-described second embodiment of lhe present
invention, the already learned region among the peripheral
regions of the operation region is not learned llowever, in
the third embodiment, the already learned re ion among the

so pcriphcral rc ions of the operation region is divided into a
first learned state (operation learned state) where the change
operauon of. the sel temperature was performed, aml a
second learned slate (using learneil slate) which is used once
for the air condinoning control without performing the

as change operation of the set temperature In this case, the
already learned region among the peripheral re ions of the
operation re~con is learned only in the scconrl learned state,
but is not lcamcd in thc first lcarncd state.

Accordingly, in the third embodiment, the control pro-
so gram is changed as shown m FIG. 10. That is, step S122 is

added as compared with FIG. 8 of the seconil embodiment,
and the other parts are similar to corresponding steps in
Fl(iS 3 and 8

As shown in FIG. IU, in thc thirrl embodiment, ivhcn thc
change operation of the sct tcniperaturc is pcrformcrl, thc
operauon region is learned at slap SIZU. Next, at step S121,
lhe non-learned region is learneil among the penpheral
regions of lhe operation region. Next, at step S122, amon ~

the already learned region, the region at the second learned
s& state (second-learned state region) that is used nnce in the air

conditioning control is also learned.
Next, this learning mcthorl wifl bc now described with

reference to FIGS. IU and 11. FIG. 11 shows a sel tempera-
ture map stored in lhe slamlby RAM. In FIG 11, it is

as assumed that lhe present region is (S3, A2) within the sel
temperature map, and all the regions start from the initial
values I'irst, because the region (S3, A2) is the non-learned
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region, Ihe region (S3, A2) is learnerf by 25'. Next, when
the present region changes frnm the region (S3, A2) tn the
region (S3, A3) with a change of the outside air temperature
I'AM, because the region (S3, A3) is nnn-learned region, the
control program of FIG. 10 moves from step S130 to step
S140, and thc rc ion (S3, A3) is aLso learned by thc sct
temperature 25'. of Ihe region before being moved.

Then, when the change operation of: the set temperature is
performed in the region (S3, A3) so that the set temperature
is changed to 24'1 in the region (S3, A3) that is the
operation region, the operation region (S3, A3) is re-learned
by 24', at step S120. Next, at step S121, nnly the
non-Icarncd regions amon the eight peripheral regions of
the operation region (S3, A3) are learned by lhe same.
temperature of: 24'. as the operauon region (S3, A3).
Among the eight peripheral regions of the operation region
(S3, A3), the region (S3, A2) is already learned, and
therefore, the set temperature of the region (S3, A2) is not
changed at step S121. Thc re ion (S3, A2) is the sccond-
Icarncd state region where thc change opcratinn of thc sct
temperature is not performed. Therefore, in the third
embodiment, al step S122, Ihe mean value between Ihe
already learned temperature 25'. and the nperated tem-
perature of 24''. is re-learned as the set temperature of the
region (S3, A2)

In thc thirtl cmbodimcnt, a learning value of thc sct
tcmpcraturc at step S121 and at step S122 can bc determined
in accordance with Ihe equation (3).

Wherein, I:I'(P) is the learning value of the set tempera-
ture of the peripheral reginn, ISLi I'(0) is the set temperature
of thc operation region, TSET(P) is the sct temperature of
thc pcnphcral region, and "a's in a ran e between zero and
I (i.e., 0 ~ a ~ I).

Among the peripheral regions of. Ihe operation region, in
the region at the first learnerf state where the change opera-
tion of the set temperature is performed, a=(l. I'hat is, in this
case, the already learned result is used, and the re-learning
ts not pcrformcd. Among the peripheral re iona nf the
operation region, in thc region at thc second icarned state
that is used only in the air comhnoning control, the "a*'s sei
to be larger than zero aml smaller than 1. For example,
a=0.5. On the other hand, in Ihe non-learned region among
the peripheral reginns of the nperation region, a=i In this
case, the set temperature ot'he operation region is used as
thc lcarncd value of thc non-icarncd region.

In thc third cmbodimcnt, thc other parts are similar to
those of Ihe above-described Iirst embodiment, and Ihe
detail explananon thereof. is omitted.
(Fourth Emborfiment)

In the above-described first embodiment of the present
invention, in a case where the air conditinning control is
pcrformcd basctl on the sct temperature of a region, when
thc chan c operation of thc sct tcnipcraturc is not pcrformcd,
it is determined thai Ihe set temperature of lhe region
corresponds lo the passenger's preference. Further, when a
region is used once in Ihe air condinoning control even when
the change operation of the set temperature is not performed
in the region, it is determined that the region has learned In
thc fourth cmbodimcnt, when a region is used under thc
same cnvironmcnt condition for a time longer than a pre-
determined lime while the change operation of Ihe, set
temperature is not performerf, il is determined that ihe region
is the learned region.

In the fourth embodiment, the learning of the set tem-
perature is cnntrnf led as shoivn in l1G 12. FIG 13 shows
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an example ol: set temperature maps stored in the stamfby
RAM The set temperature map of lrl(L 13 is prepared for
each range of the outside air temperature I'AM, and the set
temperature TSLT is stored for each of re iona that are
divided front each other by thc insirlc air tempcraturc TR and
thc sunlight amount TS. Further, 17.5'. is set as thc initial
value ol: the sel temperature TSET for each region.
Therefore, in FIG. 13, Ihe regions where the set temperature
TSLT is 17.5''re the non-learned regions, and the

io regions where the set temperature is different from l75''re

the learned region
As shovvn in FIG. 12, first, when thc change operation of

the sct tcmperaturc is performed, the control pro ram moves
from step S110 to step S1ZU. As step S1ZU, the operated set
temperature is learned in Ihe operation region of Ihe corre-
sponding environment condition with the present I'R and the
present sunlight amount 'I'S in the set temperature map for
the present outside air temperature TAM. I urther, the opera-
tion rc ion is stored as thc lcarncrl region at step S120.

zo Next, at step S160, it is determined whether or not thcrc
is a region except fiir ihe learned region in adfacent regions
(i.e., peripheral region) adjacent to ihe operation region.
That is, at step S160, it is determined whether or not there
is a non-learned region in the adjacent regions of the

zs operation region When the adjacent regions have the non-
learncd region at step S160, it is dctnmincrl whcthcr or not
the driver is a rcgistcred vehicle user (rcgistercd driver) by
a communication between a cell phone of the driver amf the
vehicle ai slap S161.

When the driver is the registered vehicle user, the non-
learned region among the adjacent regions of the operation
region is learned by the set temperature of the operation
rc ion, and is stored as thc learned region. When the tlnvcr
is diffcrcnt from the rc istcrcd vchiclc user, thc dctermina-

is tion ai slap S161 is NO, and the learning of the sei tem-
perature at step S16Z is nol performed. Therefore, it can
effecnvely prevent abnormal air conthtioning control from
heing performed by a driver different from the registered
user (registered driver)

so On the other hand, ivhcn thc change opnation of thc sct
tempcraturc is not pcrfornicd at step S110, the control
pro ram moved from step S110 io step S170. At step S170,
it is determined whether or nol Ihe absolute value of: a
diflerence between ihe previously set temperature TSET (P)

zs and a general set temperature (e.g., 25'') is smaller than
a predetermined temperature (e g., 3'.) When the deter-
mination at step S170 is YES, it is rlctnmincrl whether or not
thc control stays in thc present region for a time period equal
io or more Ihan a lirst predetermined time (e.g, I minute) on

so Ihe same environment condinon.
When the control sLays in the present region in the time

period equal to or more than I minute at step S171, it is
determined whether or not the present re ion is the learned
region at step S172. When the rlctermination at step S172 is
NO, that is, ivhcn thc prcscnt region is thc non-learned
region, Ihe control program moves io step S173. Next, at
step S173, il is determined whether or not the driver is a
registered vehicle user (registered driver) by a communica-
tion between the cell phone of the driver and the vehicle at
step SI73. When the driver is the re istered vehicle user, the
present re ion is stored as thc lcamcrl region at step S174.

On thc other hanrl, when thc absolute value of thc
differeni between ihe sei temperature of: ihe present region
and the general temperature (e.g., 25'.) is equal to or

es larger than the predetermined value (e.g, 3'.) ai step
SI70, the control program moves from step S170 to step
SI75. Next, at step S175, it is determined whether or not the
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control stays in the present region in a ume penod equal to
or longer than a second predetermined time (e g., 3 minutes)
(ienerally, the second predetermined time is set lnnger than
the first predetermined time. When the air cnnditioning
control stays in thc present region in thc time period equal
to or longer than 3 minutes, the control program moves from
step S175 to step S172, aml the control program from step
S172 is performed.

When thc absolute vaiuc of thc tenipcraturc diffcrcnce
between the present set temperature aml the general set
temperature is equal to or larger than the predetermined
temperature, the learning is performed in the case where the
time staying in the present reginn is sufliciently longer
Thcrcforc, thc learning is not performed in an abnormal state
such as in a case where thc driver enters thc passcngcr
compartment after running.

Generally, &n order to rietermine whether or not a passen-
ger ts comfortable in the region, &t is determined whether or
not the control is performeri in the region unrier the same
environment condition in a time period more than a prede-
termined time In the fourth embodiment, when the deter-
mination at step S171, S175 is NO, that is, when the change
operation of thc set tcmpcrature is performed in a time
pemoil shorter than a predetermined time on the same.
env&ronment cond&tion, the present region &s not learneri and
&s &le&arm&ned as a non-experience (non-learned). Therefore,
when the change operatinu nf the set temperature is per-
formed in a region around the non-experience region, the
non-cxpcricncc region is learned by thc sct temperature of
thc operation region, and is stored as thc learned region.

Accorrlingly, in the fourth cnibodimcnt, thc air-
condittomng set state, where the passenger is felt to be
pleasant, can be re-set, anil the tendency of the passenger*s
preference can be retlected to the periphery of the environ-
ment condition &vhere the passenger nperates Thus, a time
and an operation number of the passenger, until the air
conditiomn operation near to thc passenger's preference is
pcrformcd from cvcry condition, can bc reduced.

In thc fourth cmbodimcnt, an air-conditioning setting
sw&tch such as the temperature setting switch 38 can be.

prov&ried on both the instrument panel in ihe passenger
compartment and the steering of the vehicle. In this case,
when the change nperation is reflected for learning, a
rcflccting degree is made larger in a case where thc air-
conditiomng setting switch of thc steering is operated, as
compared with a case whcrc thc air-conditionin setting
sw&tch of the instrument panel &s operated. Therefore, it can
further restnct an abnormal operat&on from being learneri
due to a switching operation nf a front-passenger next to a
driver*s seat In the fourth embndiment, the other parts are
similar to those of thc above-described first embodiment.
(Fifth Embodiment)

In thc fifth cmbodimcnt, if thc cnvironmcnt condition is
changed, when a region after bein changed with thc envi-
ronment condition &s used w&&bout a change operation such
as the set temperature change at least for a predetermined
time, the reginn is set as the learned region I'he control is
shown in H(i. 14. In the fifth embndiment, the set tempera-
ture map is similar to that of thc above-described fourth
cmborhmcnt

As shown in FIG. 14, first, it is determined whether or not
the present region, having the present intnde air temperature
TR and the present sunl&ght amount TS in a set temperature
map us&ng the present out&ada a&r temperature TAM, is
changed to the other region with a change of the environ-
ment condition. When the environment condition is changed
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and the re non is moved to an another region, it is deter-
mined whether or not the absolute value of a rhfl'erence
bet&veen the present set temperature 'I'SL'I'P) and the
general set temperature (e ., 25'') is smaller than a
predctcrminerl tcmperaturc (e, 3''..) at step S181 When
thc dcterniination at step S181 is YES, it is dctermincrl
whether or not Lhe control stays in the changed present
re non (the another region) in a Lime period equal to or more
than a tirst predetermined time (e.g, I minute) at step S182

When thc control stays in thc present region in thc time
periorl equal to or more than I minute at step S182, it is
determined whether or not the present reg&on is the learned
re non at step S183. When the determination at step S183 &s

NO, that &s, when Lhe present reg&on &s the non-learned
region, the control program moves to step S184. Next, at
step S184, it is detem&ined whether or not the driver is a
registered vehicle user (registcrcrl rlrivcr) l&y a communica-
tion bctwccn thc cell phone of thc driver and thc vchic(c
When the dover is the reg&stared veh&cle user, the present
reg&on is stored as Lhe learned region at step S185.

On the other hand, when the absolute value of the
different between the set temperature of the present region
and the cncral tcmperaturc (c.g., 2S') is equal to or
larger than thc predetermined value (c.g., 3'.) at step
S181, Lhe control program moves from step S181 to step
S186. Next, at step S186, it is determined whether or not the
control stays in the present region in a time period equal to
or longer than a semnd predetem&ined time (e, 3 minutes)
(ienerally, the second predetermined time is set longer than

I)
thc first prcdctcrmincd time. When thc control stays in thc
present region in thc tinic period equal to or ion cr than 3
minutes, Lhe n&ntrol program moves (rom step S186 Lo step
S183, and Lhe control program from step S183 is performed.

Generally, in order to determine whether or not a passen-
ger is comfortable in thc region, it is detcrmincd whether or
not the control is pcrformcrl in thc region under thc same
env&ronment condition in a ume period more than Lhe

predetermined period. In the liith embodiment, when Lhe

de&arm&nation at step S181, S186 is NO, that is, when Lhe

change operation of the set temperature is performed in a
time period shorter than a predetermined t&me period in the
changed cnvironmcnt condition, thc present rc ion is not
learned and is determined as a non-cxpci&ence (non-
learned). Accorihn ly, in the lifth embodiment, the a&r-

condiuomn ~ set state, where the passenger is lait to be
pleasant, can be re-set. On the other hanil, in Lhe non-
e&q&erience region, the present setting state, in which there is
a strong possibility of a pleasant air conditionin, can be

„maintained. Therefore, it can prcvcnt the pleasant air con-
ditioning from being dcterioratcd by an abnormal operation
of Lhe learnmg n&ntrol.

(Sixth L'mbodiment)

Thc sixth cml&odiment of thc prcscnt invention will be
now described &vith refcrcncc to FIG. 15. In thc above-
described lira& embodiment, when the reg&on to be moved &s

a learned region, Lhe learneil region is not re-learned
However, m Lhe sixth embodiment, the learned region &s

separated into a first learned state (operation learned state)
ivhere the change operation of the set temperature is
perfomicrl, and a scconrl learncrl state (using lcamed state)
&vhcrc only air conrlitioning control is performcrl without a
chan e operation of Lhe set temperature. Specilically, &n FIG.
15, step S123 is added as compared with FIG. 3 of the iirst

as embod&ment. Further, similarly to the above-descnberl third
embodiment, the learned region can be re-learned m accor-
dance with the learned state.
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Wherein, LT(A) is the learnerf value of the sel temperature.
in the region (present region) after being moved, TSET(B)
is the set temperature of Ihe region (previously using region)
befnre moving, ISET(A) is the set temperature of the region
(present region) after being mnved, and "b*'s in a range
bctwccn zero and I (i.c., 0=i&I),

When thc region is moved to thc prcscnt region with thc
first leanerf state by a change of the environment cond&non,
b=0 In this case, Ihe previously learned result of Ihe present
region is preferenhally use&i, and a re-learning is nol per-
formed.

On the other hand, when the region is moved to the region
having thc second Icarncd state that is used only in thc air
conditiomn control, thc "b's sct to bc larger than zero and
smaller than 1. For cxamplc, b=0.5, On thc other hand, when
the present region is the non-learnerf region, b=l. In this
case, at step S140, the sel temperature of. Ihe region
(previously using region) before moving is used as the
learned value of the present regioli, arid re-learnilig is
pcrformcrl.

In thc sixth embodiment, the other parts are similar to
those of thc above-described first embodiment.
(Seventh Embodiment)

The seventh emborfiment is a morfificauon of the above-
described second embodiment. In the above-described sec-
ond embodiment, at step S121, the nnn-learned region
among thc peripheral regions of the operation region is
lcarncrl by thc same value as thc operation re ion. However,
in thc scvcnth cmbodimcnt, a lcarnin value of thc sct
temperature in the non-learned region among Ihe peripheral
regions can be set at a calculation temperature Ihat is
calculated l&ased on the initial value and the set temperature
of the operation region I'or example, the calculation tem-
pcraturc is thc mean value between thc initial value and thc
sct tcmpcraturc of thc operation region.

Thc learning value of thc sct temperature in thc non-
learnetf region among the penpheral regions can be calcu-
lated in accorrfance with the equation (5).

I 777'l=l.\7.7(O) (I-rl+7&7 7th

Whcrcin, LT(P) is thc learning value of thc sct tempera-
ture of thc pcriphcral region, TSET(O) is the sct temperature
of the operation region, TSET(I) is the imtial vahie of. Ihe
pewpheral region, anil *'c" is larger than zero aml is smaller
than I (i.e, 0&c&1).

Accordingly, in the seventh embodiment, even &vhen the
penpheral region of the operation reginn is the non-learned
region, thc learning value can bc suitaf&ly selected, and
comfortable air conditioning can bc provided.

In the seventh embodiment, Ihe other parts are similar to
those of the above-rfescribed second embodiment.

Although the present invention has been fully described in
connection &vith the preferred embndiments thereof with
reference to the accnmpanying drawings, it is to be nnted
that various changes and modifications will bcconie appar-
ent to those skilled in thc art.

For example, in the above-described Iirst through sevenih
embodiments of. the present invenuon, when the change
operatton of. Ihe sel lemperalure is performed, ihe operation
region is learned by the set temperature that is ne&vly
operated. Ilowever, a learning value of the nperation region
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In Ihe sixth emboihment, a learning value of the sel

temperature at step S123 and at step S140 can be determined
in accordance with the equation (4)

zs

can be calculated based on Ihe newly-operated set tempera-
ture and previously-operated set temperature(s) I'or
example, the learning value of the operation region can be
set by the mean value of the ne&vly-operated set temperature
anil thc previously-operatcrl set tcmpnaturc(s),

In the above-rlc scribed first through thirrl cmbodimcnts of
Ihe presenl inveniion, lhe set temperature is sloretf for each
ol: Ihe regions Ihal are divided from each other by lhe
sunlight amount and the outside air temperature. Ilowever,
the set temperature can f&e stored for each of the regions that
are divided from each other by the inside air temperature

In thc above-rlcscribed cmbodimcnts of thc present
invention, thc sct tcmperaturc is typically used as an air-
condiuomn ~ sel slate. However, as Ihe air-conditioning set
slate, the other operation such as the air blowing amount and
an air-bio&ving mode can be used

Such changes and modifications are to be understood as
heing within the scope of the present invention as defined by
thc appcndcd claim.

DD What is claimed is:
1. An air conilitioner for a vehicle, comprising:
a memory unit for memorizing a set temperature of a

passenger compartment of the vehicle, for each of
plural regions that are divided from each nther by an
environment condition relalin to air conditioning
operation of thc passenger compartment;

a tempcraturc scttin unit that is manually opcratcd by a
passen cr, for setting the sct tempcraturc at a desired
value, and

7)
a conlrol unit for controlling ihe air conditioning opera-

lion of Ihe passenger compartment, wherein:
when the temperature setting unit is operated, the

control unit corrects the set temperature for learning
in an operation region that is a rc ion among thc
plural regions, corresponding to a value of the cnvi-
ronmcnt condition at an operation time of the tem-
perature seliing unit,

Ihe control unit performs Ihe air contfilioning operation
based on the set temperature of a present region

so among the plural regions, corresponding to a value
of the present environment condition; and

&vhcn a region, aniong the plural regions, is used once
for performing the air conditionin operation, thc
control unit determines that the region is a learned
region anil restricts a correction of. the set tempera-
ture in the learned re ion, regardless nf a correction
of the set temperature due to operation of the tem-
perature setting unit

2. Thc air conditioner according to claim I, whcrcin;
thc memory unit stores thc operation region as a lcarncd

region; and

when Ihe present region is moved from a reg&on before
being moved lo a region lo be moved among the plural
regions, due to a change of the environment condition,
the control unit changes a correction degree of the set
temperature in the region to be moved in accordance
&vith whether thc region to be moved is the learned
rc ion, so that a change of thc sct tcmpcrature, larger
Ihan a predetermined value, is restricletf.

3. The mr comhnoner accorthng lo claim 2, wherein
when Ihe region to be moved is lhe learned region, the

control unit prohibits a correction of the set temperature
of the region to be moved; and

ss when the region lo be moved is a non-learned region
except for the learned region among the plural regions,
the control unit corrects the set temperature of the
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region to be moved at a value substantially equal Lo Ihe.

sct temperature of thc region before bring moved.
4. The air con(hlioner according to claim 2, wherein.

a learning state of thc learned region is divided into an
operauon learning state where the set temperature is
corrcctcd by thc operation of the tenipcraturc setting
unit, aml a using learning slate thai is substantially used
in the air conditioning operation without a correction of
the set temperature clue Io the operation of the tem-
perature setting unit;

when the region lo be moved is in the operauon learning
state, the control unit prohibits a correction of the set
temperature of Ihe region to be moved,

when thc rc ion to bc moved is in thc using learning state,
the control unit corrects the sel temperature of Ihe.

region to be moved to a value between the set tem-
perature of the region before being moved and Lhe set
temperature of the region to be moved; and

when Ihe region to be moved is a non-learned region
cxccpt for thc lcarncd region among thc plural regions,
the control unit corrects the sel temperature of Ihe.

region to be moved to a value suixstantiaily equal to the
sel temperature of. Ihe region before being moved.

5. The air conditioner according to claim 1, wherein

when the temperature aching unit is operated, Ihe control
unit corrects the set temperature ot'eripheral regions
of the operation region among Ihe plural regions, aml

thc control unit chan es a correction degree of thc sct
temperature of. the penpheral regions in accorrlance.
with whether the peripheral region is the learned
region.

6. The air conditioner according to claim 5, wherein
when thc peripheral region is thc learned region, the

control unit prohibit a correction of the set temperature.
of the penpheral region, aml

when the peripheral region is a non-learned region except
for thc lcarncd region in thc plural regions, thc control
unit corrects the sct temperature of the peripheral
region al a value substantially equal to Ihe sel tempera-
ture of the operation region.

7. The air conditioner according to claim 5, wherein.
a learning state of thc learned region is divided into an

operation learning state whcrc thc sct temperature is
corrcctnl by thc operation of thc temperature setting
unit, aml a using learning slate thai is substantially used
in (he air conditioning operation without a correction of
the set temperature due to the operation of the tem-
perature setting unit;

when thc pcnphcral region is in thc operation learning
state, Ihe control unit prohibits a correcuon of Lhe set
temperature of Ihe peripheral region,

when the peripheral region is in the using learning state,
thc control unit corrects the sct temperature of the
pcnphcral region to a value l&ctwcen thc sct tcmpera-
turc of thc operation region and thc sct temperature of
the penpheral region; anil

when the peripheral region is a non-learned region except
for the learned region among the plural regions, the
control unit corrects the sct temperature of the periph-
eral region to a value substantially equal to thc sct
temperature of Ihe operation region.

in

is

LS

so

g. An air condiuoner for a vehicle, comprising:
a memory unit for memorizing a set temperature of a

passen cr compartment of thc vchiclc, for each of
plural rc iona that arc rlivirlcd from each other by an
environmenL condition relating Io air conditionin ~

operation of. the passenger compartment,
a temperature setting unit that is manually operated by a

passen cr, for setting the sct tempcraturc at a desired
value; and

a control unit for controlling the air con&litioning opera-
lion of. Ihe passenger comparlmenL, wherein.
ivhen the temperature setting unit is operated, the

control unit corrects the set temperature of an opera-
tion region that is a region among thc plural regions,
corresponrling to a value of thc cnvironmcnt condi-
iion at an operation Lime of the lemperalure setlin ~

unit, aml Ihe operation region is stored as a learned
region,

the control unit performs the air conditioning operation
based on the set temperature of a present region
among thc plural regions, corresponding to a value
of thc prcscnt environment condition; and

when Ihe present region is moved from a region before
being moved Lo a region lo be moved among Lhe

plural regions, due to a change of the environment
condition, the control unit changes a correction
degree of the set temperature in the region to be
nioved in accorrlance with whcthn thc region to bc
nioved is thc learned region, so that a change of thc
set temperature, larger Ihan a predetermine&i value, is
reslncted.

9. The nr comhnoner secor(hng Lo claim 5, wherein
when thc region to be nioved is thc icarncd region, the

control unit prohibits a correction of the sct tcmpcraturc
of the region to bc moved; anil

when the region Lo be moved is a non-learned region
except for the learned region among the plural regions,
the control unit corrects the set temperature of the
rc ion to bc nioved at a value substantially equal to thc
set tcmpcraturc of thc rc ion bcforc being moved

1U. The air conditioner secor(hng Lo claim 5, wherein.
a learning state of the learned re ion is dividerl into an

operation learning state where the set temperature is
corrected by the operation of thc tcmpcrature setting
unit, and a using Learning state that is substantially used
in thc air conditioning operation without a correction of
Ihe set temperature due Lo the operation of the tem-
peralure setting unii;

ivhen the region to be moved is in the operat(on learning
state, thc control unit prohibits a correction of the sct
tcmpcraturc of thc rc ion to bc movcrl,

when the region Lo be moved is in Lhe using learning state,
the control unit corrects the set temperature of the
region to be moved to a value between the set tem-
pcraturc of the region before bein moved and thc sct
tcmpcraturc of thc rc ion to bc movcrl, and

when the region Lo be moved is a non-learned region
except for the learned region among the plural regions,
the control unit corrects the set temperature of the
region to be moved to a value substantially equal to the
set tcmpcraturc of thc rc ion bcforc being moved

e a s a


