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(57) ABSTRACT 

Arobot toy comprises a ?rst light source emitting light of at 
least tWo colors simultaneously or individually, ?ve or more 
second light sources arranged around the ?rst light source, 
a memory for storing at least tWo types of emotion param 
eters constituting emotion, and a control means for increas 
ing/decreasing the value of emotion parameters based on an 
external operation input. The control means controls the ?rst 
and second light sources to emit light in an emission pattern 
corresponding to a combination of the values of emotion 
parameters, thus realizing an inexpensive robot toy capable 
of e?‘ectively representing emotion. 
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Figure 5 

Figure 26. 
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Figure 11 



Patent Application Publication Nov. 22, 2007 Sheet 9 0f 16 US 2007/0270074 A1 

vFigure; 12 



Patent Application Publication Nov. 22, 2007 Sheet 10 of 16 

Figure 13 

US 2007/0270074 A1 

Stimulation level 
-8to~5 ~4to~l 0104 Std 8 

Affection Color Bright green Slightly Slightly Bright 
level 8 to 5 darker green darker orange 

oranoe 

Emission Peripheral Peripheral Peripheral Peripheral 
pattern LEDs flash LEDs ?ash LEDs ?ash LEDs ?ash 

once/(L5 once’tl? once/0.5 once/0.5 
second in second in second in second in 
succession succession succession succession 
clockwise clockwise clockwise clockwise 
around the aromid the around the around the 
center center center center 

4 to 0 Color Slightly Dark green Dark Orange Slightly 
darker green brighter 

orange 
Emission Peripheral Peripheral Peripheral Peripheral 
pattern LEDs ?ash LEDs ?ash LEDs ?ash LEDs ?ash 

onceitlS once’tlS once/9.5 once/05 
second in second in second in second in 
succession succession succession succession 
clockwise clockwise clockwise clockwise 
around the around the around the around the 

.................................................................. Color Slightly Bright blue Dark red Slightly 

darker blue brighter red 
~l to 4 Emission Central LED Central LED Peripheral Peripheral 

pattern only flashes only flashes LEDs ‘?ash LEDs ?ash 
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seconds seconds second in second in 

succession succession 
clockwise clockwise 
around the around the 
center center 
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ROBOT TOY 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of International 
Application PCT/JP2006/3006l7, ?led on Jan. 18, 2006, 
pending at the time of ?ling of this continuation application 
and claims priority from Japanese Patent Application JP 
2005-010771 ?led on Jan. 18, 2005, the contents of Which 
are herein Wholly incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a robot toy, and is 
particularly useful as an inexpensive robot toy. 

BACKGROUND OF THE INVENTION 

[0003] Robot toys that generate emotions automatically 
based on an appeal from a user, such as the clapping of hands 
or patting, or the surrounding environment, and express 
these generated emotions through a similar emission pattern 
on light-emitting elements and With sounds such as music 
have recently been proposed and marketed. 

[0004] For instance, JP 3277500 discloses LEDs (light 
emitting diodes) having a shape and emission color corre 
sponding to an emotion disposed in the head part of a robot 
toy, Wherein the diodes are covered by a semi-transparent 
cover in such a Way that they are visible from the outside 
only When they are emitting light and these LEDs are ?ashed 
in response to the emotion of the robot toy in order to 
express the emotions of “joy” and “anger.” JP 3277500 also 
discloses a robot toy that expresses emotion, Wherein, in 
place of these above-described LEDs, multiple light-emit 
ting elements are disposed in matrix form and these ele 
ments have a shape and an emission color corresponding to 
the emotions of “joy” and “anger,” and these light-emitting 
elements are ?ashed selectively. 

[0005] HoWever, When the emotions of the robot toy are 
expressed by the light emission pattern of light-emitting 
elements, it is possible to express emotions by a more 
diverse emission pattern When multiple light-emitting ele 
ments are disposed in matrix form as described above and 
are selectively ?ashed in response to these emotions than 
When LEDs having a shape and emission color correspond 
ing to a variety of emotions including “joy” and “anger” are 
used. 

[0006] Nevertheless, it is di?icult to inexpensively pro 
duce a robot toy Wherein light-emitting elements are dis 
posed in matrix form, and skill is required to e?‘ectively 
express the emotions of a robot toy by the light emission 
pattern of light-emitting elements at a limited cost. More 
over, it appears that if the emotions of a robot toy can be 
effectively expressed by a similar emission pattern of light 
emitting elements, user interest in the robot toy Would be 
improved and the commercial value as a “toy” Would also be 
improved. 

SUMMARY OF THE INVENTION 

[0007] The present invention is created in light of such 
problems, and an object thereof is to provide a robot toy that, 
although it is inexpensive in construction, is capable of 
effectively expressing emotions. 
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[0008] In order to solve the above-mentioned problems, a 
robot toy of the present invention comprises a ?rst light 
source capable of emitting, simultaneously or separately, 
light of at least tWo colors; ?ve or more second light sources 
disposed around the ?rst light source; a memory for storing 
at least tWo emotion parameters that de?ne emotions; and 
control means for increasing and decreasing the value of the 
emotion parameters based on operation input from the 
outside, Wherein the control means cause the ?rst and second 
light sources to emit light based on an emission pattern 
corresponding to the combination of the values of the 
emotion parameters. 

[0009] By means of the present invention it is possible to 
express diverse emotions With feW light sources and to 
effectively express emotions With an inexpensive construc 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] For the purpose of facilitating an understanding of 
the inventions, the accompanying draWings and description 
illustrate a preferred embodiment thereof, from Which the 
inventions, structure, construction and operation, and many 
related advantages may be readily understood and appreci 
ated. 

[0011] FIG. 1 is an oblique vieW shoWing the appearance 
of a robot toy of an embodiment of the present invention. 

[0012] FIG. 2 is a block diagram shoWing the internal 
structure of a robot toy of an embodiment of the present 
invention. 

[0013] FIG. 3 is a partial oblique vieW shoWing the 
speci?c structure of the head part. 

[0014] FIG. 4 is an oblique vieW shoWing the structure of 
the drive mechanism part. 

[0015] FIG. 5 is an oblique vieW folloWing the description 
of the pendulum gear. 

[0016] FIG. 6 is a simpli?ed plan vieW for describing the 
cam of the ?rst cam gear. 

[0017] FIG. 7 is an oblique vieW shoWing the structure of 
the rising and falling member. 

[0018] FIG. 8 is an oblique vieW shoWing the structure of 
the ear drive member. 

[0019] FIG. 9 is a simpli?ed draWing for describing the 
movement of the head. 

[0020] FIG. 10 is an oblique vieW shoWing the similar 
emission status of the LEDs as seen from the outside. 

[0021] FIG. 11 is a plan vieW shoWing the positional 
relationship betWeen each LED in the LED display part. 

[0022] FIG. 12 is a schematic draWing for describing the 
emotions of the robot toy. 

[0023] FIG. 13 is a chart for describing the emotions of the 
robot toy. 

[0024] FIG. 14 is a schematic draWing for describing the 
basic light emission patterns. 

[0025] FIG. 15 is a ?oW chart shoWing the order of 
processing for generating and expressing emotions. 
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[0026] FIG. 16 is a How chart showing the order of 
processing for modi?cation of the ?rst emotion parameter. 

[0027] FIG. 17 is a How chart showing the order of 
processing for modi?cation of the second emotion param 
eter. 

[0028] FIG. 18 is a How chart shoWing the order of 
processing for modi?cation of the third emotion parameter. 

[0029] FIG. 19 is a How chart shoWing the order of 
processing for expressing the ?rst emotion. 

[0030] FIG. 20 is a How chart shoWing the order of 
processing for expressing the second emotion. 

[0031] FIG. 21 is a How chart shoWing the order of 
processing for expressing the third emotion. 

[0032] FIG. 22 is a simpli?ed draWing for describing 
another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0033] In the draWings, 1 is the robot toy, 3 is the head 
part, 7 is the tail sWitch, 10 is the control part, 21 is the LED 
display part, 21A through 21G, 70A through 70D, 71A 
through 71E, 72A through 72F, and 73A through 73G are 
LEDs; 23 is the head sWitch, and 24 is the nose sWitch. 

[0034] Embodiments of the present invention Will noW be 
described While referring to each of the drawings. 

(1) Structure of the Robot Toy 

[0035] FIG. 1 shoWs a robot toy 1 relating to the present 
embodiment. Robot toy 1 has an overall appearance and 
shape imitating a sitting animal, such as a dog. In essence, 
the head part is linked, in such a Way that it can freely turn, 
to a shaft extending from the frontal end of a torso part 2 and 
is attached, in such a Way that it can freely move, to the left 
and right top ends of a head part 3 at ear parts 4A and 4B. 
Moreover, paddle-shaped front leg parts 5A and 5B having 
rounded sides are linked, in such a Way that they can be 
freely moved manually, to the frontal end parts of the left 
and right side surfaces of torso part 2, and hind leg parts 6A 
and a 6B, Which protrude shorter then the front leg parts, are 
formed as a single unit With torso part 2 at the rear end parts 
of the left and right side surfaces of torso part 2. Further 
more, a joystick-shaped tail sWitch 7 is attached, in such a 
Way that it can freely move, near the rear end part of the top 
surface of torso part 2. 

[0036] Overall, torso part 2 is a right-angled parallelepi 
ped shape having rounded sides, and, as shoWn in FIG. 2, 
houses on the inside a control part 10 responsible for motion 
control of the entire robot toy 1, a motor drive part 11, a 
substrate 13 formed by a sound ampli?er part 12, a micro 
phone 14, a speaker 15, and other devices. Moreover, an 
earphone jack is disposed on one hind leg part 6B of torso 
part 2. 

[0037] Head part 3 is a right-angled parallelepiped shape 
having rounded sides that is ?atter than torso part 2, and 
houses on the inside a light sensor 20, a display part 21 that 
has multiple LEDs, and other devices, and a drive mecha 
nism 34 (FIG. 3) described later for driving head part 3 and 
each ear part 4A and 4B With a motor 22 as the poWer source, 
etc. A head sWitch 23, Which is a press sWitch, is disposed 
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at the top end part of head part 3, and a nose sWitch 24 Which 
is a press sWitch, is disposed at the position of the nose on 
head part 3. Overall, robot toy 1 has front leg parts 5A and 
5B that are longer than hind leg parts 6A and 6B; therefore, 
one surface of head part 3 is inclined With respect to the 
mounting surface and faces up and the display surface of 
LED display part 21 is disposed on this one surface so that 
the display can be easily seen by the user. 

[0038] Moreover, microphone 14 of torso part 2 is a 
directional microphone for ambient sounds and transmits 
obtained sound signals S1 to control part 10. Moreover, light 
sensor 20 of head part 3 detects ambient brightness and 
transmits the detection results to a control part 10 as bright 
ness detection signals S2. Furthermore, tail sWitch 7, head 
sWitch 23, and nose sWitch 24 detect physical appeals from 
the user, such as by “hitting doWn” or “pressing” and 
transmit the detection results to control part 10 as operation 
detection signals S3A through S3C. It should be noted that 
sound signals S4 from an outside musical toy are also 
applied to control part 10 via earphone jack 16. 

[0039] Control part 10 is a microcomputer providing an 
information processor comprising a CPU (central processing 
unit) 10A, a memory 10B, an analog-to-digital conversion 
circuit 10C, and the like, and recogniZes ambient conditions 
and appeals from the user based on each operation detection 
signal S3A through S3C of tail sWitch 7, head sWitch 23, and 
nose sWitch 24. 

[0040] Control part 10 causes robot toy 1 to move in such 
a Way that head part 3 is tilted and ear parts 4A and 4B are 
opened and closed by transmitting motor drive signals S4 to 
motor drive part 11 based on these recognition results and 
the program pre-stored in memory 10B to actuate motor 22. 
Moreover, control part 10 outputs sound and music from 
speaker 15 based on sound signals S5 by applying speci?c 
sound signals S5 to speaker 15 by a sound ampli?er part 12 
as necessary, and ?ashes the LEDs of LED display part 21 
by a speci?c light emission pattern by applying speci?c 
drive signals S6 to LED display part 21. 

[0041] It should be noted that the speci?c structure of head 
part 3 is shoWn in FIG. 3. As is clear from FIG. 3, head part 
3 of robot toy 1 is formed by a drive mechanism part 34, a 
cover 35 of this drive mechanism part 34, LED display part 
21, a member 36 for preventing light from escaping, and a 
?lter cover 37, layered in succession moving from the back 
to the front in the direction shoWn by arroW a, inside a case 
comprising a ?rst half case 30 that forms the external shape 
of the back face of head part 3, a second half case 31 forming 
the external shape of the front face of head part 3, and ?rst 
and second U-shaped case side members 32 that form the 
left and right side faces of head 3. 

[0042] As is clear from FIG. 4, a Worm gear that is not 
illustrated is attached to the output axle of motor 22 of drive 
mechanism part 34, and this Worm gear engages With a gear 
42 via a gear 40 and a gear 41 formed coaxially as one unit 
With this gear 40. Moreover, as shoWn in FIG. 5, a movable 
member 45 Wherein Weights 44 are attached to one end, is 
attached, in such a Way that the member can freely turn, to 
an axle 43 to Which gear 42 is also attached; and a pendulum 
gear 46 is attached, such that it can freely turn, to the other 
end of this movable member 45 and engages With a gear 47 
formed coaxially and as one unit With gear 42. Moreover, 
?rst and second linking gears 48 and 49 are disposed at the 
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left and right of pendulum gear 46 such that When movable 
member 45 turns around axle 43, it can engage With pen 
dulum gear 46. 

[0043] Thus, When motor 22 of drive mechanism part 34 
is driven by normal rotation, this rotational force is trans 
mitted to gear 47 via the roW of gears from the Worm gear 
attached to the output axle of motor 22 up to gear 42; and 
based on this rotational force, gear 47 turns movable mem 
ber 45 as one unit With pendulum gear 46 in a clockwise 
direction in FIG. 4 and thereby enables pendulum gear 46 to 
engage With ?rst linking gear 48, While When motor 22 is 
driven by reverse rotation, based on this rotational force, 
gear 47 turns movable member 45 in the counter-clockWise 
direction in FIG. 4 and thereby enables pendulum gear 46 to 
engage With second linking gear 49. 

[0044] In this case, ?rst linking gear 48 engages With a 
?rst cam gear 50 and a cam 50A of a speci?c shape is 
formed, as shoWn in FIG. 6, in the bottom surface of this ?rst 
cam gear 50. Moreover, this cam 50A Will ?t into an 
engagement hole 51A of rising and falling member 51, as 
shoWn in FIG. 7, disposed so that it can freely move up and 
doWn, as shoWn by arroW b in FIG. 4, in such a Way that 
rising and falling member 51 Will rise and fall With cam 50A 
When ?rst cam gear 50 rotates. 

[0045] As is clear from FIG. 7, ?rst and second shaft 
bodies 53A and 53B are set at the top end of rising and 
falling member 51 such that they are positioned symmetri 
cally to the right and left of a shaft body 52 (FIG. 4) set in 
?rst case half 30, and as shoWn in FIG. 4, an ear drive 
member 54 is attached to these ?rst and second shaft bodies 
53A and 53B. 

[0046] Ear drive member 54 is formed by linkage, via a 
barrel part 61 and as one unit in such a Way that it can freely 
bend, of the base part of each tWeeZer-shaped ?rst and 
second spring parts 60A and 60B formed of an elastic 
material Moreover, ear drive member 54 is attached to rising 
and falling member 51 in such a Way that the corresponding 
?rst and second shaft bodies 53A and 53B of rising and 
falling member 51 ?t into holes 62AX and 62BX of ?rst and 
second engagement parts 62A and 62B disposed near the 
base part of these ?rst and second spring parts 60A and 60B, 
and barrel part 61 is attached to rising and falling member 
51 in such a Way that it engages With shaft body 52. 

[0047] As a result, drive mechanism part 34 operates in 
such a Way that When rising and falling member 51 rises and 
falls, ?rst and second shaft bodies 53A and 53B of rising and 
falling member 51 move up and doWn relative to shaft body 
52 and ?rst and second spring parts 60A and 60 B open and 
close as one unit With ?rst and second engagement parts 62A 
and 62B of ear drive member 54. 

[0048] Furthermore, the bottom end parts of the corre 
sponding ear parts 4A and 4B ?t into ?rst and second spring 
parts 60A and 60B of ear drive member 54, and ear part 4A 
and ear part 4B are supported, near the bottom end, to the left 
and right, respectively, of the top end of ?rst half case 30, 
and ear parts 4A and 4B open and close With the opening and 
closing motion of ?rst and second spring parts 60A and 60B 
of ear drive member 54. 

[0049] When motor 22 of drive mechanism 34 is driven by 
forWard motion, pendulum gear 46 (FIG. 5) engages With 
?rst linking gear 48; the rotational force of motor 22 is 
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transmitted to ?rst cam gear 50; cam 50A of ?rst cam gear 
50 causes rising and falling member 51 to rise and fall based 
on this rotational force; and as a result, ear parts 4A and 4B 
open and close With the opening and closing of ?rst and 
second spring parts 60A and 60B of ear drive member 54. 

[0050] In contrast to this, second linking gear 49 engages 
With a second cam gear 63 and a cam 63A of a speci?c shape 
is formed as shoWn in FIG. 9(A) in the bottom surface of this 
second cam gear 63. Moreover, tWo parallel arm parts 65A 
and 65B of a tWo-pronged member 65 anchored to a shaft 
body 64, Which is in turn anchored to torso part 2, extend to 
the bottom of second cam gear 63. Moreover, cam 63A of 
second cam gear 63 ?ts in betWeen these tWo arm parts 65A 
and 65B of this tWo-pronged member 65. 

[0051] When motor 22 of drive mechanism part 34 is 
driven by reverse motion, pendulum gear 46 (FIG. 5) 
engages With second linking gear 49; the rotational force of 
motor 22 is transmitted to second cam gear 63; cam 63A of 
second cam gear 63 restrains arm parts 65A and 65B of 
tWo-pronged member 65, as shoWn in FIGS. 9(B) and (C) 
based on this rotational force; and in response, head part 3 
sWings to the left and right of shaft body 64. It should be 
noted as long as the direction of the rotation is in opposite 
directions, the forWard motion and reverse motion of motor 
22 are not limited to just clockWise and counterclockWise 
motion. 

[0052] On the other hand, as shoWn in FIG. 3, LED 
display part 21 is formed by disposing seven LEDs 21A 
through 21G on a substrate 66 at a speci?c positional 
relationship. The positional relationship of the seven LEDs 
21A through 21G and the emission colors thereof are 
described later. 

[0053] Member 36 for preventing light from escaping is 
formed from, for instance, a black resin or rubber material 
that Will not transmit light, and is attached tightly to sub 
strate 66 of LED display part 21. A pressing part 24A and a 
contact part 24B of nose sWitch 24 are anchored to the 
bottom end of this member 36 for preventing light from 
escaping. 
[0054] Moreover, a total of seven holes 36A through 36G 
corresponding to each LED 21A through 21G of LED 
display part 21 are made in this member 36 for preventing 
light from escaping, and When this member 36 for prevent 
ing light from escaping is attached to substrate 66 of LED 
display part 21, the corresponding LED 21A through 21G of 
LED display part 21 can be exposed to the ?lter cover 37 via 
the respective holes 36A through 36G. 

[0055] Moreover, the thickness of member 36 for prevent 
ing light from escaping is the same as the siZe of the space 
betWeen substrate 66 of LED display part 21 and ?lter cover 
37, and the light that is re?ected from each LED 21A 
through 21G of LED display part 21 can therefore be shined 
in the direction of ?lter cover 37 Without mixing With the 
light emitted from each of the other LEDs 21A through 21G. 

[0056] Furthermore, ?lter cover 37 is formed using a 
semitransparent resin material, and second half case 31 is 
formed from a transparent resin material. As a result, When 
LEDs 21Athrough 21G ofLED display part 21 are off, these 
LEDs 21A through 21G cannot be recogniZed (seen) from 
the outside, and When LEDs 21A through 21G are on, these 
LEDs 21A through 21G can be recogniZed (the light emitted 
















