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MOTOR ASSIST CONTROL APPARATUS FOR 
VEHICLE 

FIELD OF THE INVENTION 

[0001] This invention relates to a motor assist control 
apparatus for a hybrid vehicle Which can realiZe smooth 
acceleration on the basis of a decision by the driving person 
during traveling of a hybrid vehicle. The apparatus can 
improve drive-ability, and does not require an exclusive 
map, and thus can contribute to simpli?cation of a control 
system. 

BACKGROUND OF THE INVENTION 

[0002] Some motor vehicles are of a type commonly 
called a hybrid vehicle having an internal combustion engine 
and an electric motor disposed therein as the poWer sources 
of a propulsion system. The engine mounted on the hybrid 
vehicle is directly connected to an electrical motor having a 
vehicle driving function and an electrical poWer generating 
function. The hybrid vehicle has a motor assist control 
apparatus to control both driving and poWer-generating 
states of the motor based on a driving state of the vehicle and 
a driving state of the engine. 

[0003] One such example of a control apparatus of a 
hybrid vehicle is disclosed in published Japanese Applica 
tion Laid-Open No. 9-58295. The motor assist control 
apparatus in this disclosure includes a motor connected With 
an engine output shaft, and a hand-operated sWitchover 
means to perform sWitchover for more than one mode. An 
accelerator detecting means detects a quantity of accelerator 
operation, and a control means controls an output torque 
characteristic of said motor for a quantity of accelerator 
operation according to a mode set by hand-operated 
sWitchover means. 

[0004] In a hybrid vehicle, a motor assist control apparatus 
controls so as to continue an assist of an engine by driving 
a motor for a vehicle When a throttle valve of an engine, in 
particular, is fully opened in nigh load driving operation. 
The motor assist control apparatus can also control so as to 
execute an assist of an engine by driving a motor for a 
vehicle at an initial term only in high load driving operation 
of the engine. 

[0005] In a ?rst mode, to continue an assist by a motor for 
a vehicle in high load driving of an engine depends on 
deciding to drive a motor for a vehicle so long as the volume 
of a battery of a motor for a vehicle is permitted. In a second 
mode, to execute an assist by a motor for a vehicle at only 
an initial term in high load driving of an engine depends on 
deciding to control consumption of a battery by asynchro 
nously driving the motor. 

[0006] In the ?rst mode, there is a problem in that a motor 
for a vehicle cannot drive When a battery is completely 
discharged. In the second mode, there is the problem that an 
engine may not alWays fully receive a bene?t of assist by a 
motor for a vehicle because a battery has a large amount of 
electric poWer. 

[0007] Accordingly, a traditional motor assist control 
apparatus for a hybrid vehicle cannot realiZe an assist by a 
motor on the basis of a decision by a driving person during 
traveling of the vehicle, and cannot realiZe smooth accel 
eration. Consequently, drive-ability cannot be improved. 
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[0008] Moreover, in the motor assist control apparatus 
disclosed in published Japanese Application Laid-Open No. 
9-58295, there is a problem in that an excessive electric 
discharge of a battery can occur because in one mode 
selected by a hand-operated sWitchover means, the battery is 
forcibly controlled. 

[0009] In order to obviate or minimiZe the above problems 
the present invention provides a motor assist control appa 
ratus for a hybrid vehicle having an engine and an electric 
motor disposed therein. The electric motor has both driving 
and poWer-generating functions and is directly connected to 
the engine mounted on the hybrid vehicle. The control 
apparatus includes an engine rotational speed detecting 
means, an engine load detecting means, a ?rst map used in 
order to execute poWer-generating operation of the motor by 
searching poWer-generation operating torque order values in 
response to detected engine rotational speed and engine load 
detected from accelerator means during traveling of the 
hybrid vehicle. A second map is used in order to execute 
driving operation of the motor by searching for a drive 
operating torque order value in response to both the engine 
rotational speed and engine load, When the detected load has 
exceeded a set value during traveling of the hybrid vehicle 
and a use demand input sWitch issues a second map use 
demand input signal by manual operation. A controller 
executes both drive and poWer-generating operations of the 
motor based on a driving state of the hybrid vehicle and a 
driving state of the engine, and executes a drive operation 
for the vehicle sWitching over use to the second map When 
the second map use demand signal is input and When second 
map use conditions are satis?ed. 

[0010] In this invention, the motor assist control apparatus 
for a vehicle executes both drive and poWer-generating 
operations of a motor for a vehicle based on a driving state 
of a hybrid vehicle and a driving state of an engine, and by 
use demand input means. The apparatus executes drive 
operation of the motor by sWitching over use to a second 
map When the second map use demand signal is input and 
When the second map use condition is satis?ed. Accordingly, 
While the motor assist control apparatus controls consump 
tion for a main battery that supplies electric poWer to the 
motor during traveling of the hybrid vehicle, in a formation 
region of the second map use condition, an assist for the 
engine by the motor on the basis of a selection by a driving 
person can be realiZed by using the second map. An assist by 
the motor on the basis of the Will of a driving person can also 
be realiZed by utiliZing ?rst and second maps for existing 
common map control. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a control ?oWchart of a motor assist 
control apparatus for a vehicle shoWing an embodiment of 
the present invention; 

[0012] FIG. 2 is a block diagram of a motor control means 
shoWing a use demand input sWitch connected thereto; 

[0013] FIG. 3 is an illustration shoWing a signal by 
“ON/OFF” operation of a use demand input sWitch; 

[0014] FIG. 4 is a block diagram shoWing a system of a 
motor assist control apparatus for a vehicle; 

[0015] FIG. 5 is a block diagram of a motor control 
means; and 



US 2001/0037645 A1 

[0016] FIG. 6 is a diagram showing switchover of a 
control state. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] The present invention Will noW be described in 
speci?c detail With reference to FIGS. 1-6 Which illustrate an 
embodiment of the invention. FIG. 4, illustrates an engine 
2 mounted on a hybrid vehicle (not shoWn), a clutch 4 and 
a manual transmission 6. The transmission is connected With 
engine 2 through the clutch 4. The transmission 6 builds in 
a gearing gear of more than one-grade, for example, a 
gearing gear of a ?ve-grade or live-speed system (not 
shoWn). 
[0018] An electric motor 8 (hereinafter described as 
“motor”) having a driving function and a poWer generating 
function is directly connected to the engine 2. The motor 8 
is directly connected to a side of a ?yWheel of a crank shaft 
(not shoWn) of the engine 2. Incidentally, the motor 8 may 
be directly connected to a side of a crank sprocket of the 
crank shaft. The motor 8 has a rotor and a stator coil. 

[0019] The engine 2 includes an alternator 10 for poWer 
generation, an air-compressor 12 for an air-conditioner, a 
starter motor 14 for starting up the vehicle, a sub-radiator fan 
18 of a sub-radiator 16 for cooling the motor 8, and an 
electrically-driven Water pump 20. The alternator 10 and the 
air compressor 12 are connected to the crank shaft by pulleys 
and belts (not shoWn). The starter motor 14 is connected to 
the ?yWheel by engageable and disengageable pinion and 
ring gears (not shoWn). 
[0020] The engine 2 mounted on a hybrid vehicle is 
controlled in an operating state by an engine control means 
22. The motor 8 mounted on the hybrid vehicle is controlled 
in both driving and poWer-generating states by a motor 
control means 26 that is a part of assist control apparatus 24. 

[0021] The engine 2 is connected to the engine control 
means 22 through an engine-controlling signal line 28. 
“Line” is used herein to describe any electrical signal 
conduit. The engine control means 22 is linked to a sub 
battery 32 through an engine control means-dedicated poWer 
line 30. The sub-battery 32 is coupled to the alternator 10 
through a sub-battery-charging poWer line 34 and to the 
starter motor 14, sub-radiator fan 18 and electric Water pump 
20 through sub-battery-driving poWer line 36. The sub 
battery 32 is charged by generated electric poWer from 
alternator 10, and supplies driving electric poWer to starter 
motor 14, sub-radiator fan 18 and electric Water pump 20. 
The sub-battery 32 is a conventional 12-volt vehicle battery. 

[0022] The motor 8 is connected to the motor control 
means 26 through a motor-controlling signal line 38. The 
motor control means 26 is linked to the sub-battery 32 
through a motor control means-dedicated sub-poWer line 40. 
The motor control means 26 is also coupled to a main battery 
44 through a motor control means-dedicated main poWer 
line 42. The main battery 44 supplies driving electric poWer 
to the motor 8 and is charged by generated electric poWer 
from the motor 8. 

[0023] The engine control means 22 to control the engine 
2 has a fuel injection control section (not shoWn), ignition 
time control section, and ISC (idle speed control) section 
(not shoWn). The engine control means 22 controls a quan 
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tity of fuel injected and the ignition time of engine 2 
according to an operating state by a signal input from an 
engine rotational speed sensor 62 and a Water temperature 
sensor 64 mentioned later. 

[0024] The motor control means 26 to control the motor 8, 
as shoWn in FIG. 5, includes motor control 46, motor drive 
48, input/output processing section (interface) 50, main 
battery administrating section 52 and a fail-safe section 54. 

[0025] The motor control means 26 connects ignition 
sWitch 56, starter sWitch 58, vehicle velocity sensor 60, 
engine rotational speed sensor 62, Water temperature sensor 
64, intake pressure sensor 66, accelerator sensor 68, brake 
sWitch 70, clutch sWitch 72, main battery voltage detector 74 
and a use demand input sWitch for a use demand input means 
to an input side, and connects motor 8 to an output side. 

[0026] The motor control means 26, by a signal input from 
the use demand input sWitch 76, controls both driving and 
poWer-generating states of motor 8 according to various 
control states based on a driving state of engine 2 and an 
operating state of a hybrid vehicle. 

[0027] A control state (mode) of motor 8 controlled by 
motor control means 26, as shoWn in FIG. 6, is one of the 
folloWing ten states. 

[0028] (1) common map for acceleration assist and sloW 
doWn recharging poWer generation control (sloW charging): 
mode 5; 

[0029] (2) sloWdoWn recharging poWer-generating control 
(fast charging): mode 8; 

[0030] (3) motor driving stop control (Waiting state to 
determine if each sWitchover condition is satis?ed); 

[0031] (4) idling poWer-generating control: mode 6 (A: 
during stop) and mode 7 (A: during traveling); 

[0032] (5) special case control 1 (starting assist): mode 1; 

[0033] (6) special case control 2 (start-up assist): mode 2 
(Waiting) and mode 3 (executing); 

[0034] (7) special case control 3 (idle rotational speed 
stabiliZation assist): mode 4; 

[0035] (8) medium charging poWer-generating control: 
mode 9; 

[0036] (9) engine forcibly stopped control: mode 10; and 

[0037] (10) manual assist control: mode 11. 

[0038] SWitchover of the control states, based on a driving 
state of a vehicle, is executed as folloWs. 

[0039] 1. During execution of control states of (1), (2), (4) 
and (8), When conditions for sWitching over to control states 
(5), (6), (7) and (9) are satis?ed, the control states of (1), (2), 
(4) and (8) are removed forcibly, and the control states of 
(5), (6) and (7) are sWitched over through the motor driving 
stop control state 

[0040] 2. Special case control 1 and 2 and do not 
directly sWitch over to other special case control 3 

[0041] 3. After being sWitched over, control states (5), (6), 
(7) and (9) do not sWitch over to other control states until a 
removing condition is satis?ed. But, in special case control 
3 (state 7), When a sWitchover condition to special case 
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control 1 (state 5) is satis?ed before a removing condition is 
satis?ed, the special case control 3 is sWitched over to 
special case control 1 (state 5). 

[0042] Accordingly, the motor control means 26, by a 
signal input from a use demand input sWitch 76 for ignition 
sWitch 56, controls both driving and poWer-generating states 
of motor 8 according to various control states based on a 
driving state of engine 2 and an operating state of a hybrid 
vehicle. 

[0043] This assist control unit 24 for a motor 8 of a hybrid 
vehicle, as shoWn in FIGS. 4 and 5, links engine rotational 
speed sensor 62 for engine rotational speed detecting means 
and an accelerator sensor 68 for load detecting means to 
motor control means 26. 

[0044] Motor control means 26 searches poWer-generation 
operating order values or selected torque values from both 
engine rotational speed detected by an engine rotational 
speed sensor 62 and engine load detected by an accelerator 
sensor 68 during traveling of a hybrid vehicle, and memo 
riZes a ?rst map (not shoWn) that is used to execute poWer 
generating operation of motor 8. In addition, the motor 
control means 26 searches a drive operating order value or 
torque value from both engine rotational speed and engine 
load When the load detected by accelerator sensor 68 has 
exceeded a set value, during traveling of a hybrid vehicle, 
and memoriZes a second map (not shoWn) that is used in 
order to execute driving operation of motor 8. The use of 
search maps for ?nding torque values for poWer-generating 
to charge a battery and motor driving is disclosed in related 
US. patent application Ser. No. (Saigoh 273) ?led 
Apr. 3, 2001, the disclosure of Which is hereby incorporated 
by reference. 

[0045] Motor control means 26 includes both the ?rst and 
second maps used during traveling of a hybrid vehicle, and 
also includes other maps (not shoWn) that are used to 
execute drive operation and poWer-generating operation of 
motor 8 based on an operating state of the hybrid vehicle and 
a driving state of engine 2. The motor control means 26, by 
a signal input from use demand input sWitch 76, sWitches 
over various maps, and controls both driving and poWer 
generating states of motor 8 according to various control 
states based on an operating state of a hybrid vehicle and a 
driving state of engine 2. 

[0046] Moreover, motor control means 26 links the use 
demand input sWitch 76 for the use demand input means. 
This use demand input sWitch 76, as shoWn in FIG. 2, is 
linked to auxiliary input part “AUX” of motor control means 
26, and is operated “ON/OFF” by manual operation. As 
shoWn in FIG. 3, the use demand input sWitch 76, in case of 
“ON” operation, inputs “H” signal that is a second map use 
demand signal for sWitching over use of the ?rst map to use 
of a second map, to motor control means 26. Incidentally, 
the use demand input sWitch 76, in case of “OFF” operation, 
inputs a “L” signal that is a second map non-use demand 
signal, to motor control means 26. 

[0047] When the “H” signal is input by “ON” operation of 
use demand input sWitch 76, motor control means 26 judges 
that the second map use demand signal for sWitching over 
use of the ?rst map to the second map has been input. When 
a second map use demand signal is input by use demand 
input sWitch 76 and When a second map use condition is 
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satis?ed, motor control means 26 controls to sWitch over to 
use of the second map and to execute a drive operation of 
motor 8. 

[0048] Moreover, When executing the acceleration assist 
control (mode 5) during traveling of a hybrid vehicle, motor 
control means 26 controls to adopt a second map use 
demand signal input by actuation of use demand input 
sWitch 76. 

[0049] Furthermore, When formation of the second map 
use condition has occurred for more than a set number of 
times, motor control means 26 controls to not adopt a second 
map use demand signal. 

[0050] In other Words, at high load driving of engine 2 (in 
particular, When a throttle valve is opened fully), the assist 
control apparatus 24 of motor 8 has the system not continu 
ously assisting engine 2 by motor 8. Accordingly, When 
engine 2 is performed continuously at its high load driving, 
a driving person can control to assist the engine 2 by 
intentionally driving motor 8 by hand-operation. As a result, 
consumption of main battery 44 can be suppressed by main 
battery administration part 52. Then engine 2 is assisted by 
driving motor 8 controlled by motor drive part 48 as required 
in a permissible range, so that a smooth driving operation 
may be realiZed. 

[0051] This assist control unit 24 divides each region of 
both ?rst and second search maps in the common map 
control (mode 5) and sets a torque order value or torque 
value as a predetermined drive operating value and a pre 
determined poWer-generation operating value. The ?rst map 
principally sets poWer-generation, and the second map prin 
cipally sets drive values. 

[0052] When sWitchover to the second map occurs, assist 
control apparatus 24 searches to superimpose the second 
map on the ?rst map. Fundamentally, the assist control 
apparatus 24 controls to search for a ?rst torque value of the 
second map and to converge With a torque value of the ?rst 
map. When a use demand signal for the second map is input 
by hand-operation of a driving person, then the assist control 
apparatus 24 controls to start a value of a current search 
point of the second map, and to converge the ?rst map 
according to a regular routine. 

[0053] By the above, While the assist control apparatus 24 
has a large poWer-generating region, the assist control 
apparatus 24 generates a driving torque in motor 8 according 
to pressing on of an accelerator pedal of ?xed quantity as if 
the assist control apparatus 24 executes an asynchronous 
operation (supplementary acceleration). Accordingly, this 
system can execute a manual assist in high load and can 
improve drive-ability. 

[0054] Therefore, in the common map control (mode 5), 
the assist control apparatus 24 of motor 8 controls poWer 
generating operation of motor 8 using the ?rst map, and 
When an assist for engine 2 is required, the assist control 
apparatus 24 controls motor 8 so as to forcibly execute drive 
operation of the motor 8. 

[0055] During enforcement of common map control 
(mode 5), the assist control apparatus 24, When the second 
map use demand signal has been input by use demand input 
sWitch 76, forcibly sWitches over to use of the second map 
from the ?rst map, and executes drive operation of motor 8 
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by map searching for a drive operation order value (deter 
mined torque value) from the second map, and executes 
manual assist control (mode 11) so as to assist engine 2. 

[0056] The assist control apparatus 24 sWitches over 
searching to the second map While load axis coordinates and 
engine rotational speed coordinates of map search by ?rst 
map are in a given position. Attenuation start time and 
attenuation slope by attenuation control after started drive 
operation of motor 8 are same during routine processing as 
after started search for the second map. 

[0057] SWitchover from searching by the ?rst map to 
searching by the second map is executed forcibly by “ON” 
operation (input of second map use demand signal) via 
manual operation of use demand input sWitch 76. Thus, the 
second map use condition is set, in an effective motor 
operating region by “ON” operation of use demand input 
sWitch 76. 

[0058] At the second map use condition, including “ON” 
operation of the use demand input sWitch 76, the folloWing 
conditions shall be set: the ?rst map in common map control 
(mode 5) is searched; the equation “accelerator pedal press 
quantity (throttle open degree) Zset value (#Thr)” is satis 
?ed; the equation “load axis search coordinates Zset value 
(#MAPLINE)” is satis?ed; and, a start prohibition ?ag is 
cleared. 

[0059] Assist control apparatus 24, When the second map 
use condition is satis?ed, executes a search of the second 
map, drive control of motor 8 and attenuation control. 
HoWever, the operation after the condition is satis?ed is the 
same as the processing of searches in the second map in 
common map control (mode 5) as usual. 

[0060] Moreover, the assist control apparatus 24, When the 
second map use condition is satis?ed, increases a counter for 
the start prohibition ?ag set, Which is a hardWare drive 
demand counter by search of the second map. This counter 
for start prohibition ?ag set is cleared after poWer-on of 
assist control apparatus 24 and When common map control 
(mode 5) is cancelled (When the common map control is 
?nished). 
[0061] The start prohibition ?ag limits a hardWare drive 
demand operation by search of the second map. Therefore, 
When formation of the second map use condition occurs 
more than a set number of times (for example, tWo times), 
then the start prohibition ?ag is set and is cleared by 
cancellation of common map control (mode 5) (the common 
map control ends). 

[0062] Operation of this embodiment is described as fol 
loWs. Referring noW to FIG. 1, When assist control appa 
ratus 24 of motor 8 mounted on a hybrid vehicle starts 
control at step 100 by motor control means 26, then a 
determination is made at step 102 as to Whether the common 
map control (mode 5) is cancelled. 

[0063] When the determination in step 102 results in 
“YES”, then a start prohibition ?ag is cleared, and the 
routine is returned at step 106. When the determination in 
step 102 results in “NO”, then a determination is made at 
step 108 as to Whether a second map use demand signal is 
input by use demand input sWitch 76. If yes, a determination 
is made at step 110 as to Whether a ?rst map is being 
searched. If yes, a determination is made at step 112 as to 
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Whether throttle open degree detected from accelerator sen 
sor 68 is more than a set value (throttle open degree §#Thr). 
If yes, a determination is made at step 114 as to Whether load 
axis search coordinates are more than a set value (load axis 
search coordinates §#MAPLINE). 

[0064] Both determinations as to Whether throttle open 
degree detected from accelerator sensor 68 is more than a set 
value (throttle open degree §#Thr) and Whether load axis 
search coordinates are more than a set value (load axis 
search coordinates §#MAPLINE) are used to judge Whether 
an assist by manual assist control (mode 11) is required in 
high load drive (opened throttle valve) of engine 2 that 
executes acceleration assist control (mode 5) of common 
map control. 

[0065] When all determinations in steps 108 to 114 are 
“YESI”, then a determination is made at step 116 as to 
Whether a start prohibition ?ag is set. 

[0066] When the determination in step 116 is “YES”, then 
the routine is returned at previous step 106. When the 
determination in step 116 is “NO”, then search of a second 
map by the common map control (mode 5) is executed at 
step 118. Immediately, engine 2 is assisted by drive opera 
tion of motor 8 by manual assist control according to a 
searched drive operation torque value, and a start prohibition 
?ag set counter is increased at step 120. A determination is 
then made at step 122 as to Whether a value of the start 
prohibition ?ag set counter is under a set value (count value 
<#CNT). 
[0067] When the determination in step 122 is “YES”, then 
the routine is returned at step 124. When the determination 
in step 122 is “NO”, then a start prohibition ?ag is set at step 
126, and the routine is returned at step 128. 

[0068] Incidentally, When one of the determinations in 
steps 108 to 114 is “NO”, the routine is returned at previous 
step 124. 

[0069] Thus, by motor control means 26, the assist control 
apparatus 24 of motor 8 controls to execute both drive and 
poWer-generating operations of motor 8 based on a driving 
state of a hybrid vehicle and a driving state of an engine 2. 
When the second map use demand signal is input by use 
demand input sWitch 76 and When the second map use 
condition is satis?ed, the assist control apparatus 24 controls 
to execute drive operation of motor 8 by sWitching over to 
the second map. 

[0070] By this system, the assist control apparatus 24 
controls consumption of main battery 44 that supplies elec 
tric poWer to motor 8 during traveling of a hybrid vehicle, 
by poWer-generating operation using a ?rst map in a for 
mation region of the second map use condition. An assist of 
engine 2 by motor 8 on the basis of selection by a driving 
person can be realiZed by using the second map, and an 
assist by motor 8 on the basis of selection by a driving 
person can be realiZed by utiliZing the ?rst and second maps 
for existing common map control. 

[0071] Therefore, this assist control apparatus 24 of motor 
8 can execute acceleration on the basis of Will of a driving 
person by hand-operation of the use demand input sWitch 76. 
Thus, the assist control apparatus 24 can realiZe smooth 
acceleration on the basis of driven selection during traveling 
of a hybrid vehicle, and can improve drive-ability. More 
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over, because of use of existing ?rst and second maps, an 
exclusive map is not required. Accordingly, this assist con 
trol apparatus can contribute to simpli?cation of a system. 

[0072] Moreover, When executing acceleration assist con 
trol (mode 5) during traveling of a hybrid vehicle, the assist 
control apparatus 24 controls to adopt second map use by a 
use demand signal input from use demand input sWitch 76. 
Thus, because this assist control apparatus 24 can be used 
only in a required mode (conditions), abuse of use demand 
input sWitch 76 is prevented. Consequently, life of main 
battery 44 can be extended. By the extension of battery life, 
reliability of the Whole system can be improved, and product 
quality increased. 

[0073] Further, When formation of the second map use 
condition has been for more than a set consecutive number 
of times, the motor control apparatus 24 does not adopt 
second map use demand signal because a constant limit for 
an assist of motor 8 by hand-operation of a driving person 
is reached. Consequently, an excessive electric discharge of 
a battery is avoided, and the battery life is extended. 

[0074] Furthermore, the assist control apparatus 24 can 
improve the degree of freedom of combination betWeen 
engine 2 and motor 8, and can spread a poWer-generation 
region by using double maps in the region set conventionally 
by a drive torque order value only. Accordingly, a utiliZed 
region of drive order values can be set separately, and 
asynchronous operation becomes possible. 

[0075] This invention is not limited to the above-men 
tioned embodiments, but is suitable to many possible inno 
vations and applications. For example, in the above embodi 
ment, although a drive operation of motor 8 is executed by 
using a second map When throttle open degree is more than 
a set value (throttle open degree >#Thr), by sWitching over 
a driving state of motor 8 according to a time change rate of 
throttle open degree and by increasing and decreasing a 
quantity of assist according to a driving state, a quantity of 
assist can instead be obtained according to an accelerator 
pedal depressed state. 

[0076] Thus, While the motor assist control apparatus 
controls consumption of main battery 44 that supplies elec 
tric poWer to the electric motor 8 during traveling of a hybrid 
vehicle, an assist of the engine 2 by the motor on the basis 
of Will of a driving person can be realiZed, and an assist by 
the motor for the vehicle can be realiZed by utiliZing an 
existing control map. 
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[0077] Accordingly, the motor assist control apparatus can 
realiZe smooth vehicle acceleration on the basis of selection 
by a driving person during traveling of a hybrid vehicle, and 
can improve drive-ability. The apparatus does not require an 
exclusive map, and can contribute to simpli?cation of a 
vehicle control system. 

What is claimed is: 
1. Amotor assist control apparatus for a vehicle having an 

engine and an electric motor disposed therein, the electric 
motor having both driving and poWer-generating functions 
and directly connected to the engine mounted on the hybrid 
vehicle, comprising: an engine rotational speed detecting 
means of said engine, a load detecting means of said engine; 
a ?rst map used in order to execute poWer-generating 
operation of said electric motor by searching for poWer 
generation operating torque order values in response to 
engine rotational speed detected by said engine rotational 
speed means and engine load detected by said load detecting 
means during traveling of said hybrid vehicle; a second map 
used in order to execute driving operation of said electric 
motor by searching for a drive operating torque order value 
in response to said engine rotational speed and engine load 
When the load detected from said load detecting means has 
exceeded a set value during traveling of said hybrid vehicle; 
a use demand input means inputting a second map use 
demand input signal by manual operation; and a control 
means for controlling to execute both drive and poWer 
generating operations of said motor based on a driving state 
of said hybrid vehicle and a driving state of said engine, and 
to execute a drive operation for sWitching over to use of said 
second map When the second map use demand signal is input 
by said use demand and When second map use conditions are 
satis?ed. 

2. Amotor assist control apparatus for a vehicle as de?ned 
in claim 1, Wherein said control means controls to adopt the 
second map use demand signal input from the use demand 
input means Which comprises a use demand input sWitch, 
When executing the driving assist control during traveling of 
the hybrid vehicle. 

3. Amotor assist control apparatus for a vehicle as de?ned 
in claim 1, Wherein said control means controls to not adopt 
the second map use demand signal When formation of the 
second map use condition occurs consecutively more than a 
set number of times. 


