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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an artificial in-
telligence robot toy, and more specifically, to an artificial
intelligence robot toy that can be easily assembled and
controlled in various shapes by using one kind of joint
motor. In particular, the present invention is directed to-
ward an artificial intelligence robot toy and control method
thereof in which additional extension of the joint is com-
patible with the easiness in the modification design and
coping design.

Description of the Related Art

[0002] In general, toys, particularly robot toys needing
motions, are classified into a highgrade type in which a
motor is driven by electric power, and a simple type using
a mainspring or the like. The highgrade type robot toys
are controlled by a wireless remote controller or a wiring
remote controller, and are moved by controlling a motor
operation inside the body to move joints.

[0003] In the controls of the robot toys using such re-
mote controllers, whoever is skilled to the handling of the
remote controller can control the robot toys, but users
who are not accustomed to the handling of the remote
controller do not feel interest and love in the robot toys.
In particular, after operating all the functions of such robot
toys that request a motion as above several times, a user
is easily fed up and carefree with the robot toys, so that
there exists a drawback in that the real use lifecycle of
these robot toys is short.

[0004] Also, since the robot toys moved using joints
are marketable in the form of a single product, it is im-
possible that a user extends an assembly structure of
one set robot toy to various shapes, for instance, puppy
robot, dinosaur robot, or android. In particular, for me-
chanical assembling electronic circuits and control cir-
cuits used for controlling joints, particular apparatuses
and high costs are required, which is burdensome to gen-
eral users. In addition, when a motor or control circuit is
disordered or a robot mechanism is fractured, the repair
of the disorder may be impossible or problematic.

SUMMARY OF THE INVENTION

[0005] Accordingly, it is desirable to provide a robot
toy that can solve the above problems, is low under the
aspect of costs, is variously expandable and contractible
in shape in aspect of reliability, and can be assembled
with ease.

[0006] An object of the present invention is to provide
an artificial intelligence robot toy and control method
thereof in which various shapes of robot toys requesting
motions using one kind of joint motor are easily assem-
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blable, changeable in shape, and controllable.

[0007] Anotherobject of the presentinvention is to pro-
vide an artificial intelligence robot toy and control method
thereof in which the respective parts including legs are
assemblable in an independent unit, and the assembling
time and the number of parts are reduced substantially.
[0008] A further object of the present invention is to
provide an artificial intelligence robot toy in which an ad-
ditional extension of joint, a modification of the design of
the robot toy and disorder coping are easy.

[0009] A still further object of the present invention is
to provide an artificial intelligence robot toy in which prop-
er motion and response are performed according to var-
ious shapes of robot mechanisms, and price competi-
tiveness and motion reliability are secured.

[0010] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0011] The above underlying problems are solved ac-
cording to the independent claims. The dependent claims
relate to preferred embodiments of the concept of the
present invention. To achieve these objects and other
advantages and in accordance with the purpose of the
invention, as embodied and broadly described herein,
there is provided an artificial intelligence or compu-
ter-controlled robot toy comprising: a plurality of joint
mechanism parts assemblable and disassemblable to
form various shapes of robots; a master main-processor
unit board provided in one of the plurality of joint mech-
anism parts, for outputting a robot control signal such
thatanother joint mechanism parts have a predetermined
operation pattern; a plurality of joint control means re-
spectively provided in the remaining joint mechanism
parts other than the selected joint mechanism part, for
transmitting and receiving data to and from the master
main-processor unit board while operating the corre-
sponding joint mechanism parts by using at least one
pattern, based on the operation pattern of the master
main-processor unitboard; and a joint means for coupling
the plurality of joint mechanism parts so as to form the
various shapes of robots.

[0012] Alternatively, the joint mechanism part compris-
es: alower case provided with a guide part formed at one
end thereof, an opening formed at the other end thereof,
and a coupling hole formed at an outer wall thereof such
that the joint means is inserted; a housing coupled in the
lower case, for stably supporting the master main-proc-
essor unit board or the joint control means, the housing
having a gear shaft coupled with the joint means at one
end of the housing and protruded in a vertical direction
to be rotatable, and an insertion part onto which the joint
means is inserted; an upper case coupled with the lower
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case and having an slot formed at a side sealingly closing
the housing; and a coupling shaft extending from an end
of the gear shaft and protruded through the slot of the
upper case, the coupling shaft being coupled with the
joint means.

[0013] Alternatively, the joint control means compris-
es: an inverse power preventing part supplied with a
non-driving voltage to prevent an inverse voltage; a con-
stant voltage part for converting and outputting the output
non-driving voltage of the inverse power preventing part
to a constant level of digital voltage; afilter part for filtering
a noise including a ripple voltage from the supply voltage
of the constant voltage part and supplying a filtered volt-
age; a voltage detecting part for detecting level of the
non-driving voltage obtained from the inverse power pre-
venting part; a motor coupled to the housing of the joint
mechanism part and rotating clockwise or counterclock-
wise; a motor driving part for controlling and driving the
motor in a pulse width modulation (PWM) way according
to the voltage obtained by the constant voltage part and
the inverse power preventing part; a gear part coupled
to a shaft of the motor, for decelerating a rotational ratio
of the motor, transferring the decelerated rotational ratio
to the gear shaft, and controlling the operation pattern of
the joint mechanism part; a rotation sensing part driven
by the supply voltage of the filter part, for sensing the
rotation of the gear part; a current detecting part for de-
tecting a load current of the motor through the motor driv-
ing part; first to third A/D converters for converting and
outputting the output signals of the voltage detecting part,
the current detecting part and the rotation sensing part
to digital signals respectively; and a main-processor unit
for outputting a PWM signal and a direction signal de-
pending on operation modes provided from the master
main-processor unit board to drive the motor and respec-
tively computing the voltage level, the current level and
the rotational ratio obtained by the first to third A/D con-
verters and transmitting the computed voltage level, the
current level and the rotational ratio to the master
main-processor unit board.

[0014] In an aspect of the present invention, there is
provided a method for controlling an artificial intelligence
robot toy, the method comprising the steps of: (a) deter-
mining a current position of joints from a rotation sensing
partinforming a current position of joint mechanism parts;
(b) obtaining an error from the determined current posi-
tion and a target position provided by a master main-proc-
essor unit board; (c) computing a variation rate of the
obtained error and then performing a proportional differ-
ential control arithmetic of the computed variation rate;
(d) calculating an application voltage of motors provided
from the master main-processor unit board and detecting
a current of the motors while supplying the calculated
voltage; and (e) determining whether or not the detected
current exceeds a limit current, when it is determined that
the detected current exceeds the limit current, cutting off
the voltage applied to the motors, and when it is deter-
mined that the detected current does not exceed the limit
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current, repeating the steps after the step (a).

[0015] According to the present invention, various
shapes of robot toys requesting motions are easily as-
semblable using one kind of joint motor.

[0016] Asaresult,itispossibletoissue allthe functions
of the robot toy at low manufacturing cost. Also, various
shapes of robot mechanisms are more easily expanda-
ble, assemblable and controllable. Further, disorder cop-
ing is easy.

[0017] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

[0019] FIG. 1 is a block diagram of an artificial intelli-
gence robot toy according to the present invention;
[0020] FIGs. 2a and 2b are flowcharts illustrating op-
eration flows of an artificial intelligence robot toy accord-
ing to the present invention;

[0021] FIGs. 3a and 3b are disassembled perspective
views of a joint mechanism part in an artificial intelligence
robot toy according to the present invention;

[0022] FIGs. 4a and 4b to FIGs. 7A and 7B are per-
spective views of first to eleventh joint parts configured
to couple the joint mechanism part;

[0023] FIGs. 8a to 18a are disassembled perspective
views illustrating coupling states between the joint mech-
anism part and the first to eleventh joint parts;

[0024] FIGs. 8b to 18b are assembled perspective
views illustrating coupling states between the joint mech-
anism part and the first to eleventh joint parts;

[0025] FIG. 19is a perspective view of a coupling state
according to an embodiment of the presentinvention; and
[0026] FIG.20is a coupling state of a robot toy accord-
ing to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0028] FIG. 1 is a block diagram of an artificial intelli-
gence robot toy according to the presentinvention, FIGs.
3a and 3b are disassembled perspective views of a joint
mechanism part in an artificial intelligence robot toy ac-
cording to the present invention, and FIGs. 4a and 4b to
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FIGs. 7a and 7b are perspective views of first to eleventh
joint parts configured to couple the joint mechanism part.
[0029] In an embodiment of the present invention, as
shown in FIGs. 1 and 3, an artificial intelligence robot toy
includes: a plurality of joint mechanism parts 40 assem-
blable and disassemblable to form various shapes of ro-
bots; a master main-processor unit board 10 provided in
any one of the plurality of joint mechanism parts 40, for
outputting a robot control signal such that another joint
mechanism part or other joint mechanism parts have a
predetermined operation pattern; a plurality of joint con-
trol part 20 respectively provided in the remaining joint
mechanism parts, for transmitting and receiving data to
and from the master main-processor unit board 10 while
operating the corresponding joint mechanism parts by
using atleast one pattern, based on the operation pattern
of the master main-processor unit board 10; and first to
eleventh joint parts 50 to 60 for coupling the plurality of
joint mechanism parts 40 so as to form the various
shapes of robots.

[0030] As shown in FIGs. 3a and 3b, the joint mecha-
nism part 40 includes: a lower case 41 provided with a
guide part 41a formed at one end thereof, an opening
41b formed at the other end thereof facing the guide part
41a, and two coupling holes 41c¢ formed protruding out-
wardly from an outer wall thereof such that second to fifth
joint parts 51 to 54 may be inserted; a housing 42 coupled
to the lower case 41, the housing 42 being coupled with
the master main-processor unit board 10 or the joint con-
trol part 20 at a side surface of the housing 42, coupled
with the rotatable gear shaft 42a at one end thereof, the
gear shaft 42a being protruding in a vertical direction and
having a screw hole 42¢ such that the second to fifth joint
parts 51 to 54 are coupled attachable or detachable, the
housing 42 having a rectangular insertion part 42b of
which one surface is opened and which the first to third
joint parts 50 to 53, sixth, seventh and eleventh joint part
55, 56 and 60 are detachably inserted into and coupled
to, and screw holes 45a and 46a formed at both sidewalls
oftheinsertion part42b in a vertical direction and coupled
by two screws 45 and 46 inserted therein and nuts from
a lower direction means is inserted; an upper case 43
coupled with the lower case 41 by four screws and having
a slot or hole 43a formed at one end configured to seal-
ingly close the housing 42; and a pentagonal coupling
shaft 47 formed extending from an end of the gear shaft
42a and protruded through the slot or hole 43a of the
upper case 43, the coupling shaft having a screw hole
47a at an upper center thereof where the first, fifth, ninth
and tenth joint parts 50, 54, 58 and 59 are detachably
coupled.

[0031] Referring to again FIG. 1, the joint control part
20 includes: an inverse power preventing part 21 sup-
plied with a non-driving voltage of the master main-proc-
essor unit board 10 to prevent an inverse voltage input
to the master main-processor unit board 10; a constant
voltage part 22 for converting and outputting the output
non-driving voltage of the inverse power preventing part
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21 to a constant level of digital voltage; a filter part 23 for
filtering a noise including a ripple voltage from the supply
voltage of the constant voltage part 22 and supplying a
filtered voltage; a voltage detecting part 25 for detecting
the level of the non-driving voltage inputted from the in-
verse power preventing part 21 and outputting a resultant
voltage; a motor 30 coupled to a lower surface of the
housing 42 of the joint mechanism part 40 by two screws
and rotating clockwise or counterclockwise; a motor driv-
ing part 27 for controlling and driving the motor 30 in a
pulse width modulation (PWM) way according to the volt-
ages obtained by the constant voltage part 22 and the
inverse power preventing part 21; a gear part 31 coupled
to a shaft of the motor 30 penetrating an upper surface
of the housing 42, for decelerating a rotational ratio of
the motor 30, transferring the decelerated rotational ratio
to the gear shaft 42a, and controlling the operation pat-
tern of the joint mechanism part 40; a rotation sensing
part 32 driven by the supply voltage of the filter part 23,
for sensing the rotation of the gear part 31; a current
detecting part 28 for detecting a load current of the motor
30 through the motor driving part 27; first to third A/D
converters 26, 29 and 33 for converting and outputting
the output signals of the voltage detecting part 25, the
current detecting part 28 and the rotation sensing part
32 to digital signals respectively; and a main-processor
unit 24 for outputting a pulse width modulation (PWM)
signal and a direction (DIR) signal depending on opera-
tion modes provided from the master main-processor unit
board 10 to control the operation of the motor 30 through
the motor driving part 27 and respectively computing the
voltage level, the current level and the rotational ratio or
rotational speed obtained by the first to third A/D con-
verters 26, 29 and 33 and transmitting the computed volt-
age level, the current level and the rotational ratio to the
master main-processor unit board received in any one
of the joint mechanism parts.

[0032] The gear part 31, as shown in FIGs. 3a and 3b,
includes a first gear 31a coupled to the shaft of the motor
30 protruded through the upper surface of the housing
42 and rotated, a second gear 31b in mesh with the first
gear 31a, and a third gear 31c formed in the gear shaft
42a of the joint mechanism part 40, and in mesh with the
second gear 31b to decelerate the rotational ratio.
[0033] As shown in FIG. 4a, the first joint part 50 is a
cylindrical shaft having a predetermined length, the cy-
lindrical shaft having a pentagonal insertion groove 50a
formed at one end thereof and a rectangular insertion
piece 50b formed at the other end thereof such that the
jointpart 50 is inserted onto the coupling shaft 47 through
the slot or hole 43a of the joint mechanism part 40 and
inserted into the insertion part 42b through the guide part
41a of another joint mechanism part. Also, the first joint
part 50 has a vertical penetration hole 50c penetrating
from the pentagonal insertion groove 50a to the insertion
piece 50b.

[0034] As shown in FIGs. 4b and 4c, each of the sec-
ond and third joint parts 51 and 52 has a spanner type



7 EP 1616 607 A1 8

insertion hole 51b, 52b with an axial hole 51c, 52c formed
at one end of a shaft thereof and a rectangular insertion
piece 51a, 52a formed at the other end of the shaft so
astobeinserted onto the gear shaft 42a and the insertion
parts 42b of the other or another joint mechanism parts
through the guide part 41a of the one joint mechanism
part 40. Herein, the shaft of the second joint part 51 is a
straight-line type that is short in length between the in-
sertion hole 51b and the insertion piece 51a, while the
shaft of the third joint part 52 is a curved type that is long
in length between the insertion hole 52b and the insertion
piece 52a.

[0035] AsshowninFIG. 5a, the fourth joint part 53 has
spanner type insertion holes 53a and 53b formed at both
ends of a shaft thereof so as to be inserted onto the gear
shaft 42a of the one joint mechanism part 40 and the
guide part 41a of other joint mechanism parts. The two
insertion holes 53a and 53b of the fourth joint part 53 are
arranged at an angle of 90 degrees with reference to the
shaft.

[0036] As shown in FIG. 5b, the fifth joint part 54 has
a pentagonal insertion groove 54a formed at one end
thereof and a spanner type insertion hole 54b formed at
the other end thereof so as to be respectively inserted
onto the coupling shaft 47 through the slot 43a of the one
joint mechanism part and inserted onto the gear shaft
42athrough the guide part 41a of the another joint mech-
anism parts. Also, the fifth joint part 54 has a vertical
penetration hole penetrating from the pentagonal inser-
tion groove 54a to the insertion hole 54b, and an axial
hole 54c formed at the insertion hole 54b side to is per-
pendicular to the vertical penetration hole 54d.

[0037] As shown in FIGs. 6a and 6b, each of the sixth
and seventh joint parts 55 and 56 has rectangular inser-
tion pieces 55a, 55b, 56a, 56b formed at both ends of a
shaft thereof such that when the one joint mechanism
part 40 is coupled with another joint mechanism part 40,
the rectangular insertion pieces 55a, 55b, 56a, 56b are
inserted into the insertion part 42b of the joint mechanism
part 40. Herein, the shaft of the sixth joint part 55 is short
in length between both insertion pieces 55a and 55b,
while the shaft of the seventh joint part 56 is long in length
between both insertion pieces 56a and 56b.

[0038] As shown in FIG. 6¢, the eighth joint part 57 is
an approximately triangular plate shape having a con-
stant thickness, and has rectangular insertion holes 573,
57b arranged at an angle of 90 degrees so as to connect
one joint mechanism part 40 with other joint mechanism
parts. The rectangular holes 57a and 57b is character-
ized in that each of which outer surface is opened.
[0039] Also, as shown in FIGs. 7a and 7b, the ninth
and tenth joint parts 58 and 59 are inserted onto the cou-
pling shaft 47 of the joint mechanism parts 40 to function
as a wheel or a wing, and each of them has a pentagonal
insertion hole 58a, 59a formed protruding from a center
portion thereof. Also, each of the ninth and tenth joint
parts 58 has an axial hole 58b, 59b penetrating the pen-
tagonal insertion groove 58a, 59a.
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[0040] Lastly, the eleventh joint part 60, as shown in
FIG. 7c, is inserted into the insertion part 42b of the joint
mechanism parts 40 to serve as a foot of the robot toy,
and has a rectangular insertion piece 60a at one end of
ashaftthereof and a hemispherical rolling part 60b, which
is wider in area than the insertion piece 60a.

[0041] Hereinafter, preferred embodiments having the
above construction according to the present invention
will be described in detail with reference to FIGs. 1 to 20.
[0042] To assemble various shapes of robots needing
a motion using one kind of joint mechanism part, as
shown in FIGs. 3a and 3b, the housing 42 is received in
the lower case 41 having the guide part 41a at one side
thereof and the opening 41b at the other side thereof. At
this time, the housing 42 houses the motor 30, the gear
part 31, and the joint control part 20. Alternatively, the
master main-processor unit board 10, etc., is coupled in
the housing 42. After that, the upper case 43 is covered
on the lower case 41. The upper case 43, the lower case
41 and the housing 42 are stably fixed by screwing four
screws, so that one joint mechanism part 40 is formed.
At this time, the coupling shaft 47 coupled with the third
gear 31c of the gear part 31, is positioned at the slot 43a
of the upper case 43, and the gear shaft 42a and the
insertion part 42b of the housing 42 are protruded re-
spectively toward the guide part 41a of the lower case
41 and the opening part 41b of the lower case 41.
[0043] Toassembly a desired shape of robot toy using
a plurality of joint mechanism parts each having the
above construction, there are needed the first to eleventh
joint parts 50 to 60 as shown in FIGs. 4 to 7.

[0044] The first joint part 50 shown in FIG. 4a has the
pentagonal insertion groove 50a formed at one end of
the shaft thereof and the rectangular insertion piece 50b
formed at the other end of the shaft thereof, and is, as
showninFIGs. 10aand 10b, used to connect the coupling
shaft 47 of one joint mechanism part 40 with the insertion
part 42b of the other joint mechanism parts. In other
words, as shown in FIG. 10a, the first joint part 50 is
inserted onto the coupling shaft 47 of one joint mecha-
nism part 40 through the insertion groove 50a thereof,
and then a screw 48 is screwed with the screw hole 47a
of the coupling shaft 47 through the insertion groove 50a
of the first joint part 50, so that the first joint part 50 is
coupled with the coupling shaft 47 of the joint mechanism
part 40. Thereafter, the insertion piece 50b of the first
joint part 50 is inserted into the insertion part 42b of an-
other joint mechanism part, and then two screws 45 and
46 are inserted into the screw holes 45a and 46a formed
in the insertion part 42b and are then screwed by nuts,
so that two joint mechanism parts are assembled as
shown in FIG. 10b.

[0045] Each of the second and third joint parts 51 and
52 shownin FIGs. 4b and 4c has the spanner type inser-
tion hole 51b, 52b formed at one end of the shaft thereof
and the rectangular insertion piece 51a, 52a formed at
the other end of the shaft, and is, as shown in FIGs. 8a,
8b, 13a and 13b, used to connect the gear shaft 42a of
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one joint mechanism part 40 with the insertion part 42b
of other joint mechanism parts. In other words, as shown
in FIGs. 8a and 13a, the second and third joint parts 51
and 52 are inserted onto the gear shaft 42a of one joint
mechanism part 40 through the insertion holes 51b and
52b thereof, and then a screw 49 is inserted into the axial
holes 51¢c and 52c of the insertion holes 51b and 52b,
and the screw hole 42¢ of the gear shaft 42a correspond-
ing to the axial holes 51c and 52c, and is screwed so that
the second and third joint parts 51 and 52 are notreleased
from the gear shaft 42a. After that, the insertion pieces
51a and 52a of the second and third joint parts 51 and
52 are coupled in the same manner as that of the first
joint part 50, so that an assembly is completed as shown
in FIGs. 8b and 13b.

[0046] The fourth joint part 53 shown in FIG. 5A has
spanner type insertion holes 53a and 53b formed at both
ends of the shaft thereof, and is, as shown in FIG. 17,
used to connect the gear shaft 42a of one joint mecha-
nism part 40 with the gear shaft 42a of other joint mech-
anism parts. Here, the coupling method of both the in-
sertion holes 53a and 53b is the same as that coupling
the insertion holes 51b and 52b of the second and third
joint parts 51 and 52 to the gear shaft 42a.

[0047] Like the fourth joint part 53, the fifth joint part
54 shown in FIG. 5b has the pentagonal insertion groove
54a formed at one end of the shaft thereof and the span-
ner type insertion hole 54b formed at the other end of the
shaftthereof, and as shownin FIGs. 9aand 9b, is inserted
onto the coupling shaft 47 through the slot 43a of one
joint mechanism part at the insertion groove 54a thereof,
and the insertion hole 54b is inserted onto the gear shaft
42a through the guide part 41a of the other joint mech-
anism parts an coupled. At this time, the pentagonal in-
sertion groove 54ais coupled in the same manner as the
insertion groove 50a of the first joint part 50, and the
spanner type insertion hole 54b is coupled in the same
manner as the insertion hole 51b of the second joint part
51 is coupled with the gear shaft 42a.

[0048] Each of the sixth and seventh joint parts 55 and
56 shown in FIGs. 6a and 6b has rectangular insertion
pieces 55a, 55b, 56a, 56b formed at both ends of the
shaft thereof, and are, as shown in FIGs. 11a, 11b, 15a
and 15b, respectively, inserted into the insertion part 42b
of one joint mechanism part and the insertion part of an-
other joint mechanism part and coupled. Here, the sixth
joint part 55 has the short shaft between both insertion
pieces 55a and 55b, while the seventh joint part 56 has
the shaft longer than the sixth joint part 55. The coupling
method of the sixth and seventh joint parts 55 and 56 are
the same as the method coupling the insertion piece 51a
of the second joint part 51 to the insertion part 42b.
[0049] The eighth joint part 57 shown in FIG. 6¢ has
the rectangular insertion holes 57a, 57b arranged at an
angle of 90 degrees, and is, as shown in FIGs. 14a and
14b, used to rotatably connect the gear shaft 42a of one
joint mechanism part 40 with the coupling shaft 47 of
other joint mechanism parts. In other words, in a state
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that the insertion groove 50a of the first joint part 50 and
the insertion hole 51b of the second joint part 51 are
coupled in the aforementioned manner, the insertion
holes 57a and 57b of the eighth joint part 57 are forcibly
inserted and coupled with the insertion pieces 50b and
51a of the first and second joint parts 50 and 51, so that
the assembly is completed as shown in FIG. 14b.
[0050] Each of the wheel type ninth joint part 58 and
the wing type tenth joint part 59 shown in FIGs. 7a and
7b has the pentagonal insertion hole 58a, 59a formed
protruding from a center portion thereof, and is, as shown
inFIGs. 12a, 12b, 16aand 16b, inserted onto the coupling
shaft 47 of the joint mechanism part 40 to serve as a
wheel or a wing. First, two joint mechanism parts are
contacted with each other, and a screw is inserted into
the coupling hole 41c and screwed so that the two joint
mechanism parts are stably coupled. After that, the in-
sertion grooves 58a, 59a of the ninth and tenth joint parts
58 and 59 are inserted onto the coupling shaft 47 of the
two joint mechanism parts 40 and a screw is inserted into
the axial holes 58b, 59b of the insertion grooves 58a, 59a
and screwed so that the assembly is completed as shown
in FIGs. 12b and 16b. In particular, the tenth joint part 59
is coupled with the joint mechanism 40 and is advanta-
geous in climbing steps having a low height difference
while rotating.

[0051] The eleventh joint part 60 shown in FIG. 7c has
the rectangular insertion piece 60a at one end of the shaft
thereof and the hemispherical rolling part 60b at the other
end of the shaft thereof, which is wider in area than the
insertion piece 60a, and is, as shown in FIGs. 18a and
18b, used inserted into the insertion part 42b of the joint
mechanism parts 40. In particular, the rolling part 60b
serve as a foot of the robot toy during the movement of
the robot toy, and the insertion piece 60a is coupled in
the same manner as that of the aforementioned joint parts
so that the assembly is completed as shown in FIG. 18b.
[0052] Also, the plurality of joint mechanism parts 40
are coupled in series or parallel through two power lines,
a single transmission line and a reception line, and are
connected to the master main-processor unit board 10.
[0053] Thus, the first to eleventh joint parts 50 to 60
are selectively used according to the shapes of the robot
toys desired for assembling, to couple the plurality of joint
mechanism parts 40 sequentially. After a desired robot
toy needing a motion as shown in FIG. 19 or FIG. 20 is
assembled, if an operation starts through a switch (not
shown in the drawings), the master main-processor unit
board 10 received in one joint mechanism part reads in
a current position from the main-process unit 24 of the
joint control part 20 received in the plurality of joint mech-
anism parts 40, i.e., reads in the angle of the joint through
the reception port (Rx) of one line if the joint mechanism
part 40 is a hand, reads in a moved distance through the
reception port (Rx) of one line if the joint mechanism part
40 is a foot, and reads in a moved angle through the
reception port (Rx) of one line if the joint mechanism part
40 is tail or head.
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[0054] Then, the action mode (operation mode) of
each of the joint mechanism parts 40 is set in a motor
down mode. Thereafter, a command is transmitted to
each of the joint mechanism parts 40 through the trans-
mission port (Tx) of one line, and then current position
and current are received through the reception port (Rx)
of one line.

[0055] After the current position of each of the joint
mechanism parts 40 is ascertained, preset target position
and velocity are computed on the basis of the received
current position and then the computed new target posi-
tion and sampling time (velocity value, i.e., motion angle
of joint) are transmitted through the transmission port (Tx)
in accordance with communication protocol. After that,
the action mode (operation mode) of the plurality of joint
mechanisms 40 is set in a position sense mode, and then
a command is transmitted to the respective joint mech-
anism parts 40. In other words, directly after the target
position and velocity value are transmitted, the present
position and the present current are received to ascertain
whether or not there exists a variation between the pre-
vious position and the present position, and also to as-
certain the state of the present current. Afterwards, a new
action is planned using the ascertained position variation
and the current state information. If the plan is completed,
steps of computing next target position and velocity of
each of the joint mechanism parts suitable for new ac-
tions, i.e., steps of computing the motion angle of the
joints, are repeatedly performed.

[0056] In the meanwhile, the main-processor unit 24
of the joint control part 20 received in each of the joint
mechanism parts 40 initializes variables if an operation
starts through a switch (S10).

[0057] After the initialization is released, the
main-processor unit 24 ascertains a current output posi-
tion of the gear part 31 through the third A/D converter
33 and the rotation sensing part 32 (S12), and calculates
an error between the new target position provided by the
master main-processor unitboard 10 and the ascertained
current position (S14). Then, variation rate in the calcu-
lated errors is computed (S16) and a proportional differ-
ential control arithmetic is performed (S18).

[0058] After that, a non-driving voltage provided from
the master main-processor unit board 10 is detected
through the inverse voltage preventing part 21, the volt-
age detecting part 25 and the first A/D converter 26 (S20),
and a real voltage applied to the motor 30 is calculated
from the proportional differential arithmetic value and the
level of the detected non-driving voltage. The calculated
voltage is modulated to a PWM signal, and the PWM
signal is applied to the motor 30 through the motor driving
part 27 together with the direction (DIR) signal to drive
the motor 30 (S22).

[0059] When the motor 30 is driven, the first to third
gears 31a, 31b, 31cof the gear part 31 of the correspond-
ing joint mechanism part 40 rotate, the corresponding
joint mechanism part coupled to the gear shaft 42a and
the coupling shaft 47 through the first to eleventh joint
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parts 50 to 60 traces the target position provided from
the master main-processor unit board 10.

[0060] In the above, if the joint mechanism part corre-
sponds to a hand, the angle of the joint traces the target
position. If the joint mechanism part corresponds to a
foot, the moved distance traces the target position. If the
joint mechanism part corresponds to tail or head, left and
right motion angles trace the target position.

[0061] Thus, in a state that the respective joint mech-
anism parts 40 are moved by the motor 30 and the gear
part 31, the main-processor unit 24 detects the current
of the motor 30 through the current detecting part 28 and
the second A/D converter 29 (S24) and determines
whether or not the detected current exceeds a set limi-
tation current (S26). If it is determined that the detected
current exceeds the set limitation current, the main-proc-
essor unit 24 cuts off the voltage applied to the motor 30
(S28). If it is determined that the detected current does
not exceed the set limitation current, the main-processor
unit 24 determines whether or not the limitation current
exceeds 1ms, i.e., repetition routine time elapses (S30).
Ifitis determined that the limitation time does not exceeds
the repetition routine time, the main-processor unit 24
maintains the standby state, while if it is determined that
the limitation time exceeds the repetition routine time,
the main-processor unit 24 repeatedly performs the steps
after the step S10.

[0062] Thus, while performing motions with tracing the
target position provided from the master main-processor
unit board 10, if interrupt is generated (S40), the
main-processor units 24 of the joint control parts 20 re-
ceived in the respective joint mechanism parts 40 receive
data through the reception port (Rx) (S42), and classify
operation modes to be described later (S44).

[0063] Also, the main-processor units 24 change the
operation mode variables and the target position (S46),
and change the transmission port (Tx) thereof to an out-
put port (S48). Herein, the main-processor unit 24 re-
ceives data from the master main-processor unit board
10 by using the transmission port (Tx) as an input port in
a normal state, and if each operation thereof is ended,
the main-processor unit 24 changes the transmission
port (Tx) to the output port so as to transmit the result of
the respective operations in the format of data.

[0064] Next, after changing the transmission port (Tx)
to the output port, the main-processor unit 24 detects the
current position of the motor 30, i.e., the current position
of the corresponding joint mechanism part 40 and the
current of the motor 30, and transmits the detected results
to the master main-processor unit board 10 through the
changed output port (S50). After transmitting the detect-
ed current position and current, the main-processor unit
24 changes the transmission port (Tx) to the input port
(S52), and completes the interrupt operation.

[0065] The aforementioned operation modes are clas-
sified into position send mode, motor down mode, power
down mode and wheel act mode.

[0066] The position send mode indicates an operation
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mode in which the motor 30 is operated for the position
control, a position control range is 0 - 332.3°, and the
present position and current thereof are transmitted after
the position control command is received.

[0067] The motor down mode indicates a mode in
which the motor power is changed to zero, a user can
arbitrarily change the motor position by his (or her) power,
and the present position and current return to after a com-
mand is received. The motor down mode operates as a
sensor used for changing the position by an external
force.

[0068] The power down mode is used for minimizing
the operation power consumption of the motor system
and the system power. The power down mode returns
the IDs and positions of the corresponding joint mecha-
nism parts 40 after receiving a command, and is used to
want to know the motor IDs of the corresponding joint
mechanism parts 40.

[0069] Lastly, the wheel act mode operates the motor
to drive the wheel, makes it possible to rotate the wheel
clockwise or counterclockwise by an angle of 360° and
control the velocity of the wheel. In the wheel act mode,
rotation amount and present position are transmitted af-
ter a command is received.

[0070] The aforementioned operation modes receive
commands from the master main-processor unit board
10.

[0071] From the above descriptions, unlike the con-
ventional art, which does not allow a user to expandably
assemble one set of robot toy as various shapes of robot
toys, for instance, puppy robot, dinosaur robot, or an-
droid, itcan be wellknown thatitis possible to expandably
assemble various shapes of robot toys needing motions
by using a plurality of joint mechanism parts correspond-
ing to one kind.

[0072] Asdescribed above, robottoys according to the
present invention provide users with love and interest.
Also, it is possible to address all functions of such robot
toys to a maximum degree at a low manufacturing cost
and to assemble and control the robot toys requesting
motions in various shapes with ease by using one kind
of joint mechanism part. Further, the inventive robot toys
provide users with easy disorder coping and expandable
assembling capability.

[0073] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the ap-
pended claims and their equivalents.

Claims

1. Atrtificial intelligence or computer-controlled robot
toy, comprising:

a plurality of joint mechanism parts (40) assem-
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blable and disassemblable to form various
shapes of robots;

a master main-processor unit board (10) provid-
ed in one of the plurality of joint mechanism parts
(40) and outputting a robot control signal such
that another joint mechanism part or other joint
mechanism parts (40) have a predetermined op-
eration pattern;

a plurality of joint control means (20) respective-
ly provided in the remaining joint mechanism
parts (40) other than the selected joint mecha-
nism part (40), for transmitting and receiving da-
ta to and from the master main-processor unit
board (10) while operating the corresponding
joint mechanism parts (40) by using at least one
pattern, based on the operation pattern of the
master main-processor unit board (10) and
joint means (50 to 60) for coupling the plurality
of joint mechanism parts (40) so as to form the
various shapes of robots.

2. Robot toy according to claim 1, wherein the joint
mechanism part (40) comprises:

a lower case (41) provided with a guide part
(41a) formed at one end thereof, an opening
(41b) formed at the other end thereof, and a cou-
pling hole (41c) formed at an outer wall thereof
such that joint means (51 to 54) may be inserted;
a housing (42) coupled to the lower case (41)
for stably supporting the master main-processor
unit board (10) or the joint control means (20),
the housing (42) having a rotatable gear shaft
(42a) detachably coupled with the joint means
(51 to 54) at one end of the housing (42) and
protrudingin a vertical direction, and aninsertion
part (42b) onto which the joint means (51 to 54)
are inserted;

an upper case (43) coupled with the lower case
(41) and having a slot or hole (43a) formed at a
side sealingly closing the housing (42) and

a coupling shaft (47) extending from an end of
the gear shaft (42a) and protruding through the
slot (43a) of the upper case (43), the coupling
shaft (47) being detachably coupled with the
joint means (50, 54, 59).

3. Robottoy according to claim 1 or 2, wherein the joint
control means (20) comprise:

an inverse power preventing part (21) supplied
with a non-driving voltage to prevent an inverse
voltage;

a constant voltage part (22) for converting and
outputting the output non-driving voltage of the
inverse power preventing part (21) to a constant
level of digital voltage;

a filter part (23) for filtering a noise including a
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ripple voltage from the supply voltage of the con-
stant voltage part (22) and supplying a filtered
voltage;

a voltage detecting part (25) for detecting the
level of the non-driving voltage obtained from
the inverse power preventing part (21) and out-
putting a resultant voltage;

a motor (30) coupled to the housing (42) of the
jointmechanism part (40) and rotating clockwise
or counterclockwise;

a motor driving part (27) for controlling and driv-
ing the motor (30) in a pulse width modulation
(PWM) way according to the voltage obtained
by the constant voltage part (22) and the inverse
power preventing part (21);

a gear part (31) coupled to a shaft of the motor
(30) for decelerating the rotational speed of the
motor (30), transferring the decelerated rotation-
al speed to the gear shaft (42a), and controlling
the operation pattern of the joint mechanism part
(40);

a rotation sensing part (32) driven by the supply
voltage of the filter part (23), for sensing the ro-
tation of the gear part (31);

a current detecting part (28) for detecting a load
current of the motor (30) through the motor driv-
ing part (27);

first to third A/D converters (26, 29, 33) for con-
verting into digital signals and outputting the out-
put signals of the voltage detecting part (25), the
current detecting part (28) and the rotation sens-
ing part (32), respectively and
amain-processor unit (24) for outputtinga PWM
signal and a direction signal (DIR) depending on
operation modes provided from the master
main-processor unit board (10) to drive the mo-
tor (30) and respectively computing the voltage
level, the current level and the rotational ratio or
speed obtained by the first to third A/D convert-
ers (26, 29, 33) and transmitting the computed
voltage level, the current level and the rotational
ratio to the master main-processor unit board
(10).

Robot toy according to any of claims 1 to 3, wherein
the one master main-processor unit board (10) and
a plurality of main-processor units (24) are connect-
ed in series through a single transmission port and
a single reception port to transmit and receive data.

Robot toy according to any of claims 1 to 4, wherein
the joint means (51, 52) have a spanner type inser-
tion hole (51b, 52b) formed at one end of a shaft and
a rectangular insertion piece (51a, 52a) formed at
the other end of the shaft so as to be detachably
inserted onto the gear shaft (42a) and the insertion
parts (42b) of the other or another joint mechanism
parts (40) through the guide part (41a) of the one
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10.

11.

12.

13.

joint mechanism part (40).

Robot toy according to claim 5, wherein the spanner
type insertion hole (52b) of the joint means (52) is
inclined at a predetermined angle by the shaft with
respect to the rectangular insertion piece (52a).

Robot toy according to claim 5, wherein the shaft
between the spanner type insertion hole (51b) of the
joint means (51) and the rectangular insertion piece
(51a) is of straight-line type.

Robot toy according to any of claims 1 to 7, wherein
the joint means (50) are a cylindrical shaft having a
predetermined length, the cylindrical shaft having a
pentagonal insertion groove (50a) formed at one end
thereof and a rectangular insertion piece (50b)
formed at the other end thereof such that the joint
means (50) may be inserted onto the coupling shaft
(47) through the slot or hole (43a) of one of the joint
mechanism parts (40) and inserted into the insertion
parts (42b) of another joint mechanism part (40).

Robot toy according to any of claims 1 to 8, wherein
the joint means (53) have a spanner type insertion
hole (53a, 53b) formed at both ends of a shaft of the
joint means (53) such that the joint means may be
inserted onto the gear shaft (42a) of the one joint
mechanism part (40) and the guide part (41a) of an-
other joint mechanism part (40).

Robot toy according to claim 9, wherein the two in-
sertion holes (53a, 53b) of the joint means (53) are
arranged at an angle of 90 degrees to each other.

Robot toy according to any of claims 1 to 10, wherein
the joint means (54) comprise a shaft having a pen-
tagonal insertion groove (54a) formed at one end
thereof and a spanner type insertion hole (54b)
formed at the other end thereof such that the joint
means are respectively inserted onto the coupling
shaft (47) through a slot or hole (43a) of the one joint
mechanism part (40) and onto the gear shaft (42a)
through the guide part (41a) of another joint mech-
anism part (40).

Robot toy according to any of claims 1 to 11, wherein
the joint means (55, 56) comprise a rectangular in-
sertion piece (55a, 55b; 56a, 56b) formed at both
ends of a shaft thereof such that when the one joint
mechanism part (40) is coupled with another joint
mechanism part (40), the joint part is inserted into
the insertion parts (42b) of other joint mechanism
parts (40).

Robot toy according to claim 12, wherein the joint
means (55) have a short shaft the length of which
between the two insertion pieces (55a, 55b) is short.
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Robot toy according to claim 12, wherein the joint
means (56) have a long shaft the length of which
between the two insertion pieces (56a, 56b) is long.

Robot toy according to any of claims 1 to 14, wherein
the joint means (58, 59) comprise a pentagonal in-
sertion groove (58a, 59a) provided in a shaft protrud-
ing at the center thereof such that the joint means
may be inserted onto the coupling shafts (47) of joint
mechanism parts, the joint means preferably being
shaped as a wheel or a wing.

Robot toy according to any of claims 1 to 15, wherein
the joint means (60) comprise a rectangular insertion
piece (60a) formed at one end thereof and a hemi-
spherical rolling part (60b) formed at the other end
thereof, inclined at a predetermined angle with re-
spect to the insertion piece and having a wider area
than the insertion piece (60a) such that the joint
means (60) may be inserted into the insertion parts
(42b) of joint mechanism parts (40).

Robot toy according to any of claims 1 to 16, wherein
the joint means comprise rectangular insertion holes
arranged at an angle of 90 degrees on one surface
thereof so as to connect one joint mechanism part
(40) to another joint mechanism part (40).

A method for controlling an artificial intelligence or
computer-controlled robot toy, the method compris-
ing the steps of:

(a) determining a current position of joints from
a rotation sensing part informing of a current po-
sition of joint mechanism parts;

(b) obtaining an error from the determined cur-
rent position and a target position provided by a
master main-processor unit board;

(c) computing a variation rate of the obtained
error and then performing a proportional differ-
ential control arithmetic of the computed varia-
tion rate;

(d) calculating an application voltage of motors
provided from the master main-processor unit
board and detecting a current of the motors while
supplying the calculated voltage; and

(e) determining whether or not the detected cur-
rent exceeds a limit current, and, when it is de-
termined that the detected current exceeds the
limit current, cutting off the voltage applied to
the motors, and when it is determined that the
detected current does not exceed the limit cur-
rent, repeating the steps after step (a).

The method according to claim 18, further compris-
ing the steps of:

when an interrupt is generated from the master
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10

18

main-processor unit board, changing a current
operation mode variable and a target value,
changing a transmission port to an output port,
and transmitting the detected current position of
the joints and the current of the motors; and
after transmitting the detected current position
of the joints and the current of the motors, chang-
ing the transmission port to an input port.
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FIG. 1
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