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FIG. 2
( START )
! 510

ACQUIRE NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, AND SPD

v 512
MAP COMPUTATION OF Tor* (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
v 514
MAP COMPUTATION OF Qf (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
v 516
MAP COMPUTATION OF DIN* (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
v ._S18
MAP COMPUTATION OF aig (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
v 520
MAP COMPUTATION OF Kp (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
v 52
MAP COMPUTATION OF Wgvor (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
! 52/
MAP COMPUTATION OF Pf* (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
y 526
MAP COMPUTATION OF Egrvor (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
v 528
MAP COMPUTATION OF Pg (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
v 530

OUTPUT MS1 TO MS9

( = )
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FIG. 3
140
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N 80
70
SENSOR
GRrRoup [~ 142
150
PERIPHERAL
CPU |~ 152|PERIPHERALL {54
( * 159 (
) 154 PR
________________ ~19d4al | .~-156a
E i : RELATIONSHIP E
LEARNING PROGRAM}| | pRESCRIPTION DATA!
ROM STORAGE DEVICE
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( START )

¥ ~S40

INITIALIZE ACTION VALUE FUNCTION Q (s, a)
! JEYE
ACQUIRE st = (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
) i1

SELECT at INACCORDANCE WITH 7t (alst, Q)
v 516

OPERATE OPERABLE PORTIONS BASED ON at
at=(Tor#, Qf, DIN%, alg, Kp, Wavor, Pf%, Egrvor, Pg)

y 548
ACQUIRE st+1 = (NE, , Pa, THW, Toil, Afd, Afu, ACCP, SPD)
v S50
REWARD rt CALCULATION PROCESS
¥ 552
ftert+yemaxQ (st+1, A) -Q (st, at)
V 554
Q(st, at) «Q(st, at) +a-ot
~5H6
ISQVALUE \WNO
CONVER;CE%D? J \|{ 558
UPDATE t

( END )
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FIG. 5 REWARD t

CALCULATION PROCESS

~560

Gx (1), Gx (2), ..., SP, Trgeg (Peg), AND Trgeg* (Peg*)

ACQUIRE Afu, Afd, Qnox, Qch, Qpm, Tcat, Qf (1), Qf (2), ..

562

AfuR<Afu<AfulL
AND
AfdR<Afd<AfdL
AND
Qnox<Qnoxth

AND NO

Qch<Qchth
AND
Qem<Qpmth
AND
TcatL<Tcat<TcatH?

YES 564

~566

rtert+10

rtert-

10

<

~S568

<InGfsinafth? >N

YES 570
rtert+A (InQF)
-

~ST2
AGx thL<AGx<AGxthH
AND NO

AND
SP<SPth?

YES 574

GxL (ACCP) <Gx<GxH (ACCP) ///

576

rtert+b

rtert-5

<

~S518

Trqeg*—ATrqegsTrqegsTrqeg*+ATrqeg\\\NO
(Peg*-APeg<Peg<Peg¥+APeg) ? yd

YES

~580

~982

rt<rt+10

rtert-

10

( RETURN )
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FIG. 6

( START )
I

~590

SELECT STATE s

v 592

a<argmaxQ (s, A)

v 594

RECORD (s, a)

~596
HAVE ALL VALUES \WNO

BEEN SELECTED?
YES
\l, ~998

GENERATE MAP DATA

|
( END )
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FIG. 7
C START )
)\ ~S110
NO 1S THERE REQUEST
"\__FOR SHIFTING?
YES\L<
ACQUIRE win (n), wout (n), Poila (n), AND Poilb (n) ~S112
v
SELECT ia* AND ib* INACCORDANCE WITH 7 (ia*, ib*| win, wout, Poila, Poilb)~S 114
v
OUTPUT MS12 AND MS13(~S1 16
S118 \|,S 1\1 ]
IS SHIFTINrC; NO
COMPLETED? >_ UPDATE n
VYES ~5120 L
<Tsft <TsftH AND |Awin| < AwinH AND |Awout| £ AwouH ?>NO—
¢YES
rer+1 ~S5122
S124 j,<
<Poila(i),Poilb(i) > Pth i W
¢YES
rer—10 ~S5126
Siewin(1), wout (1), Poila (1), Poilb (1), win (), wout2 @,
Poila(@,Poilb @), ~S5128
Aj<iak (1), ib% (1), ia% @, ib* (), -
v
R(Sj, Aj) <R (Sj, AJ) +r ~S5130
v
Q(Sj, Aj) « average(R(Sj, Aj)) ~S5132
v
ia%0, ib*0<argmaxQ (SJ, ia%, ib¥) ~S5134
v
1—£+|%l ia*=ja*0andib==ib*0
m(ia *,ib * |S]) « ¢ ~5136
m iax#ia*0orib*zib*0
|
v
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FIG. 9

~M10
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PM AMOUNT
OUTPUT
PROCESS

~M12
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TORQUE
OUTPUT
PROCESS
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FIG. 10

( START )

! 542

ACQUIRE st = (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)

[ 51

SELECT at INACCORDANCE WITH rtt (alst, Q)

y S4B

OPERATE OPERABLE PORTIONS BASED ON at
at=(Tor%, Qf, DIN%, aig, Kp, Wgvor, Pf¥, Earvor, Pg)

v 548
ACQUIRE st+1 = (NE, 7, Pa, THW, Toil, Afd, Afu, ACCP, SPD)

! ~550a
REWARD rt CALCULATION PROCESS

v 552
0tert+yemaxQ (st+1, A) -Q(st, at)

v 5514

Q(st, At) <Q (st, at) +a-0t
Y 558

UPDATE t
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FIG. 11

( REWARD rt CALCULATION PROCESS)
rVSGUa

ACQUIRE Afd, Qpm, Qf (1), Qf (2), ...,
Gx (1), Gx (2), ..., SP, Trqeg (Peg), AND Trqgeg* (Peg®)

v _S623

AfdR<Afd<AfdL
Qem<Qemth? ,//

iYES __S64

|

~S66

rt<rt+10

rtert-10

<

568
<Inat<inaf th? >

YES 570
rtert+A (InQf)

r: ~572

AGx thL.<AGx<AGx thH
AND NO
GxL (ACCP) <Gx<GxH (ACCP)

AND
SP<SPth?

WES g7y

~ST6

rtert+b

rtert-5

~578
<::Trqeg*—ATrqegSTrqegSTrqeg*+ATrqeg NO

(Peg*-APeg<Peg<Peg*+APeg) ?
YES

~980

~982

rtert+10

rtert-10

F
( RETURN )
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FIG. 12

( smaRrRT )
v 542

ACQUIRE s = (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD)
v 5140

x(1) « NE,x(2) « 71 ,x(3) « Pa,x(4) « Ta, x(5) « THW, x(6) « Toil, x(7) « Afd, x(8) « Afu,
x(9) « ACCP,x(10) « SPD

v 5142
np-1 ni 10 10
u(i) = Z w(p)ig - hp (---hz Zw(Z)kj-hl( w(l)ji-x(i)) | o) =f <z wTik-x(k))
g=0 =0 i=0 k=0
v __S144
DETERMINE a* BASED ON 7 (als)
Tor =
Qf
elalst) = N(alu(D), (1) i
¥ (i) (6(.1) o0 ) a=| Kp
)= : :
0 - 509 ”;%vfr
Egrvor
Pg
v 5146

OPERATE OPERABLE PORTIONS BASED ON a*

v
( END )
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FIG. 13
( START )

~550a

REWARD r CALCULATION
PROCESS

v ~S152
R<R+r

¢ 5160
ETEL

<

~S156

~
YES

~5164

6<6+a-V]

w(1)00
BZf(w(001)

v
1 T-1
v/ = NZ Z Viogr(at|ht(i)) - Ri

i t=0

2
aw(1)00
V= 3

aw(1)01

V 5166
i <0
R1~RN<0

r:
( END )
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FIG. 15

( START )
¥ __S423

ACQUIRE s = (NE, n, Pa, Ta, THW, Toil, Afd, Afu, ACCP, SPD, SOC, Tbatt, wmg1, wmg2)

¥ 51404

x(1) « NE, x(2) « 71 ,x(3) « Pa,x(4) « Ta, x(5) « THW,x(6) « Toil,x(7} « Afd,x(8) « Afy,
x(9) « ACCP,x(10) « SPD,x(11) « SOC,x(12) « Thatt,x(13) « wmgl,x(14) « wmg2
y ~S142a
np-1 ni 14 14
u(i) = Z w(p)ig - hp ( h2 ( w(2)kj - hl (Z w(1ji - x(i))) ) (i) =f (2 wTik - x(k)>
q=0 j=0 i=0 k=0
I 51443
DETERMINE a* BASED ON 7 (a[s)
Tor =
Qf
DIN *
n(alst) = N(alu(,2(0) P
a(l) - 0 _|w
() = ( A ) R
0 - o1D Egrvor
Pg
Tmgl
Tmg?2
v 5146
OPERATE OPERABLE PORTIONS BASED ON a*

|
( END )
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REWARD r CALCULATION
FIG. 16 ( PFr{OCESS )

~560b

ACQUIRE Afd, Qpm, Qf (1 ), Qf (2), ..., Gx (1), Gx (2), ...,

SP, Ptot, (Trq), Ptot™ (Trg*), SOC, AND Thatt

~562a

AfdR<Afd<AfdL

QPMGPM{h? /
TS g0l

l ~566

rer+10

r<r—10

368

<Inaf<inQfth? SN

YES 570
r<r+A (InQf)

N 572

AGx thL<AGx<AGxthH
AND NO

AND
SP<SPth?

VES 574

GxL (ACCP) <Gx<GxH (ACCP) ///

rer+5

<

(Tra%-ATras<Trqs<Trq¥+ATrq) ?

/ ~ST78a
Ptot¥-APtot<Ptot<Ptot¥+APtot NO

~S582

rer+10

r<r—10

5170

~NO
< S0CL<S0C<S0CH? >

v

~S172

YES

r<r—A (SOC)

5174

< Thattstbattny >N

v

~95176

YES

rer—10

<

(' RETLRN )
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90
PERIPHERAL
CPU ~32] “cireuir_[~98
( + ~993 (
) T )
91 96
.94b 96 a|[COMMUNICATION|._ g7
DEVICE
! ! ' RELATIONSHIP .
CONTROL PROGRAM| | {pRESCRIPTION DATA!
ROM STORAGE DEVICE
V2
190
200
y4
[ _ PERIPHERAL}_ COMMUNICATION L
CPU 202 "gircurr |08 bEvicE 20T
( ~209 | (
! 204 206 !
943 _________________ ~-96¢
l | 'PM AMOUNT OUTPUT
LEARNING PROGRAM:| |1~ MAPPING DATA |
ROM =96
' TORQUE OUTPUT i
. MAPPING DATA _|
STORAGE DEVICE
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~90
CPU 92 [ ERiRannri-98
( | ~99 (
) 3l [ 36 [
. COMMUNICATION]_
L94C DEVICE 87
! SUB :
: CONTROL PROGRAM;
ROM STORAGE DEVICE
~\VC2
190
; ~200
PERIPHERAL COMMUNICATION
CPU ~202| “cireurr [-208 DEVICE ~207
( ~209 (
) 204 I~ 206 )
________________,::_'_9_4_3 ________________;:__9_6,6
: , " RELATIONSHIP |
LEARNING PROGRAM: | PRESCRIPTION DATA!
_______________ . 2043 960
5 MAIN : "M AMOUNT OUTPUT
 CONTROL PROGRAM | ___MAPPING DATA __:
ROM 96
" TORQUE OUTPUT |
| ___MAPPING DATA __:
STORAGE DEVICE
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