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1
GLOVE PUPPET MANIPULATING SYSTEM

RELATED APPLICATIONS

This application claims priority to Taiwan Application
Serial Number 97138994, filed Oct. 9, 2008, which is herein
incorporated by reference.

BACKGROUND

1. Field of Invention

The present invention relates to an automatic controlling
system. More particularly, the present invention relates to an
automatic controlling system for manipulating a glove pup-
pet.

2. Description of Related Art

Taiwanese glove puppetry (also called budaisi) is a tradi-
tional art, which was first introduced to Taiwan more than 200
years ago and is still popular in Taiwan.

The small glove puppets used in classical glove puppetry
are about 30 centimeters in height. The glove puppet’s head
uses wood carved into the shape of a hollow human head. The
head, palms, and feet are made of wood, the puppet’s torso
and limbs consist entirely of cloth costumes. At performance
time, puppeteers put their hands inside the puppets and bring
them to life. They can make the puppets dance, drink, write
letters, and even fly through the air.

However, when many puppets perform in a single scene,
the narrow stage is crowded with puppeteers, which is not
only uncomfortable but also limits the performance of the
puppets.

Therefore, a new glove puppet manipulating method and
system is needed to solve the above problems.

SUMMARY

A glove puppet manipulating system, which uses an auto-
matic or a semi-automatic controlling system to manipulate
glove puppets, is provided. The glove puppet manipulating
system comprises a control module for generating control
signals base on movements of a human hand. A robot is
electrically connected to the control module to receive the
control signals. The robot can be installed inside a glove
puppet to manipulate the glove puppet according to the con-
trol signals.

The robot comprises a foundation, a body manipulating
apparatus disposed on the foundation, a pair of hand manipu-
lating apparatuses disposed on the body manipulating appa-
ratus, and a head manipulating apparatus interposed between
the hand manipulating apparatus on the body manipulating
apparatus, wherein the head manipulating apparatus and the
foundation are disposed on the opposite ends of the body
manipulating apparatus. An extending direction of the body
manipulating apparatus substantially goes from the founda-
tion to the head manipulating apparatus. The body manipu-
lating apparatus connects a body of the glove puppet to
manipulate the body of the glove puppet to rotate relative to
the foundation according to the control signals, such that the
glove puppet can be manipulated to twist its waist or to bend
its back. The pair of hand manipulating apparatuses connect
to hands of the glove puppet separately to manipulate the
respective hand of the glove puppet to swivel relative to the
body according to the control signals, such that the glove
puppet can be manipulated to raise its arms or rotate its
shoulders. The head manipulating apparatus connects to a
head of the glove puppet to manipulate the head of the glove
puppet to nod.
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In the foregoing, users can use the control module to con-
trol the robot installed inside the glove puppet, and further-
more, to manipulate the glove puppet.

This invention provides another glove puppet manipulat-
ing system to manipulate glove puppets by using an automatic
or a semi-automatic controlling technology.

The glove puppet manipulating system substantially com-
prises a data glove for detecting data of movements of a
human hand and the robot. The data glove comprises a glove
having a plurality of finger cots wearable for human fingers.
Each finger cothas two parts, wherein each part pivots on two
adjacent joints of the respective finger. The data glove has five
angle-measuring sensors disposed on the finger cots. In an
embodiment of this invention, the angle-measuring sensors
are disposed separately on the two parts of the finger cot for
the thumb, the two parts of the finger cot for the middle finger,
and one part of the finger cot for the index finger. When the
human fingers are worn in the finger cots and bending, the
angle-measuring sensors are operable to detect bending
angles of the finger cots. A rotating sensor is disposed on the
glove to detect a rotating angle of the glove. The data glove
has a signal conditioning electrically connected to the angle-
measuring sensors and the rotating sensor. The signal condi-
tioning is operable to convert the bending angles into a head
control signal, a plurality of left hand control signals, and a
plurality of right hand control signals, and to convert the
rotating angle into a waist twisting control signal.

The robot is electrically connected to the control module
and is installed inside the glove puppet. The robot has a body
manipulating apparatus disposed on a foundation for con-
necting to a body of the glove puppet. The body manipulating
apparatus is operable to manipulate the body of the glove
puppet to rotate relative to the foundation according to the
waist twisting control signal. A left hand manipulating appa-
ratus and a right hand manipulating apparatus disposed on the
body manipulating apparatus for connecting to a left hand and
a right hand of the glove puppet. The left hand manipulating
apparatus is operable to manipulate the left hand to swivel
relative to the body according to the left hand control signals,
and the right hand manipulating apparatus is operable to
manipulate the right hand to swivel relative to the body
according to the right hand control signals. A head manipu-
lating apparatus is interposed between the right hand and the
left hand manipulating apparatus on the body manipulating
apparatus. The head manipulating apparatus connects to a
head of the glove puppet to make head nod according to the
head control signal.

The invention provides another glove puppet manipulating
system. The glove puppet manipulating system comprises a
motion capture module and the robot. The motion capture
module comprises a camera, a location detecting module, a
mean-shift tracking module, and an inverse kinematic mod-
ule. The camera captures a plurality of images of a first glove
puppet manipulated by a human hand. The location detecting
module is operable to detect distances between a head and
hands of'the first puppet of each image. The mean-shift track-
ing module is operable to calculate the movement of each
finger of the human hand according to the distances between
the head and the hands of the first puppet. The inverse kine-
matic module is operable to generate a plurality of control
signals according to the movement of each finger. The robot
can be installed inside a second glove puppet, and electrically
connects the motion capture module to manipulate the second
puppet according to the control signals.

In the foregoing, the user can use the control module, the
data glove, and/or the motion capture module to control the
robot to manipulate the glove puppet to nod, turn, bow, and/or
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dance. When performance, the user only needs to control the
robot installed inside the glove puppet with the control mod-
ule, instead of inserting his/her hand into the glove puppet.

It is to be understood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood by reading the
following detailed description of the embodiment, with ref-
erence made to the accompanying drawings as follows:

FIG. 1 is a block diagram of a glove puppet manipulating
system according to one embodiment of this invention;

FIG. 2 is a perspective view of a glove puppet and a robot;

FIG. 3 is a perspective view of the robot according to one
embodiment of this invention;

FIG. 4 is a perspective view of the data glove according to
one embodiment of this invention;

FIG. 5A is a block diagram of a motion capture module
according to another embodiment of this invention;

FIG. 5B is a perspective view of the glove puppet;

FIG. 6 is a block diagram of a glove puppet manipulating
system according to one embodiment of this invention; and

FIG. 7 is a perspective view of an interface for the motion
editing module.

DETAILED DESCRIPTION

Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers are used in the drawings and the
description to refer to the same or like parts.

Please refer to FIG. 1 and 2. FIG. 1 is a block diagram of a
glove puppet manipulating system 100 according to one
embodiment of this invention. FIG. 2 is a perspective view of
a glove puppet 130 and a robot 120. The glove puppet
manipulating system 100 comprises a control module 110
and a robot 120. The control module 110 is operable to
generate control signals based on movements of a human
hand. The robot 120 is electrically connected to the control
module 110 to receive the control signals. The robot 120 can
be installed inside a glove puppet 130 to simulate the move-
ments of the human hand, and to manipulate the glove puppet
130 according to the control signals.

The control module 110 can capture movements of a
human hand like a hand of a puppeteer, and to generate
control signals base on movements of the hand, and further-
more, to transfer the control signals to the robot 120. The
control module 110 may comprise a data glove 110, a motion
capture module 113, etc., and/or combinations thereof, which
can be operated to capture data of the movements of the hands
or to capture data of the movements of the puppet manipu-
lated by a human hand. Programs and devices capable of
capturing movement data of the hands or the puppet are many,
the data glove 110 and the motion capture module 113
described hereinafter as examples not used to limit the spirit
and scope of this invention. In the embodiment of this inven-
tion, the control module 110 further comprises a motion
editing module 115 to edit qualities and timelines of the data.
The data then are converted to the control signals, and trans-
ferred to an input port 129 of the robot 120 from an output port
119 of the control module 110. The control signals comprises
body control signals, head control signals, left hand control
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signals, and right hand control signals to control different
parts of the robot 120, which is described in detail below.

Traditionally, the glove puppet 130 is manipulated by the
hand inserted therein. In the embodiment of this invention,
the robot 120, instead of the hands, is installed inside the
glove puppet 130. The robot 120 comprises a foundation 122,
a body manipulating apparatus 121, a head manipulating
apparatus 123, and a pair of hand manipulating apparatuses,
which comprises a left hand manipulating apparatus 125 and
a right hand manipulating apparatus 127.

The body manipulating apparatus 121 is disposed on the
foundation 122. The body manipulating apparatus 121 con-
nects a body 131 of the glove puppet 130. The body 131 of the
glove puppet 130 is usually made of cloth. The body manipu-
lating apparatus 121 is inserted or pivoted inside the body 131
of the glove puppet 130. When the robot 120 received the
control signals, the body manipulating apparatus 121 is oper-
able to manipulate the body 131 of the glove puppet 130 to
rotate relative to the foundation 122 according to the body
control signals. Therefore, the glove puppet 130 can be
manipulated to twist its waist or to bend its back.

The head manipulating apparatus 123 is interposed
between the hand manipulating apparatuses disposed on the
body manipulating apparatus 121. The head manipulating
apparatus 123 connects to ahead 133 of the glove puppet 130.
Generally, the head 133 of the glove puppet 130 has a hollow
cave inside for contain a fingertip of the puppeteers. In the
embodiment of this invention, the head manipulating appa-
ratuses 123 is contained inside the hollow cave of the head
133 of the glove puppet 130. The head manipulating appara-
tus 123 is operable to manipulate the head 133 of the glove
puppet 130 to nod.

The hand manipulating apparatuses, which are the left
hand manipulating apparatus 125 and the right hand manipu-
lating apparatus 127, are disposed on the body manipulating
apparatus 121. In the embodiment of this invention, the left
hand manipulating apparatus 125 and the right hand manipu-
lating apparatus 127 are disposed on two opposite side of the
head manipulating apparatuses 123. The left hand manipulat-
ing apparatus 125 and the right hand manipulating apparatus
127 connect to a left hand 135 and a right hand 137 of the
glove puppet 130 respectively. Generally, each of the left
hand 135 and the right hand 137 has a hollow cave inside to
contain the fingertip of the puppeteers. In the embodiment of
this invention, the left hand manipulating apparatus 125 and
the right hand manipulating apparatus 127 are contained
inside the hollow caves of the left hand 135 and the right hand
137 respectively. When the robot 120 received the control
signals, the left hand manipulating apparatus 125 and the
right hand manipulating apparatus 127 are operable to
manipulate the respective hand of the glove puppet 130 to
swivel relative to the body 131 according to the righthand and
the left hand control signals, such that the glove puppet 130
can be manipulated to raise its arms or rotate its shoulders.

Detail structures and functions of the robot 120 are
described as follows. Please refer to FIG. 2 and FIG. 3 at the
same time. FIG. 3 is a perspective view of the robot 120
according to one embodiment of this invention.

The body manipulating apparatus 121 of the robot 120
comprises a waist twisting module 210 to manipulate the
body 131 of the puppet 130 to rotate like waist twisting or
turning over. The waist twisting module 210 comprises a
waist twisting motor 216 connected to the foundation 122, a
waist twisting axle 212 disposed on the waist twisting motor
216, and a waist twisting block 214 connected to the waist
twisting axle 212. The waist twisting axle 212 is disposed
along an extending direction of the body manipulating appa-
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ratus 131, wherein the extending direction of the body
manipulating apparatus 131 is substantially from the founda-
tion 122 to the head manipulating apparatus 123. The waist
twisting motor 216 drives the waist twisting axle 212 and the
waist twisting block 214 to rotate according to the body
control signals. In the embodiment of this invention, the waist
twisting motor 216 drives the waist twisting block 214 to
rotate relative to the foundation 122 such that the body 131 of
the puppet 130 can be manipulated to move like waist twisting
or turning over.

The body manipulating apparatus 121 of the robot 120
further comprises a back bending module 220 to manipulate
the body 131 of the puppet 130 to bend like making a bow.
The back bending module 220 comprises a back bending
motor 226 interposed between the foundation 122 and the
head manipulating apparatus 123. The back bending motor
226 may selectively be disposed on the waist twisting block
214, the waist twisting motor 216, or the foundation 122. In
the embodiment of this invention, the back bending motor
226 is fastened on the waist twisting block 214. A back
bending axle 222 is disposed on the back bending motor 226,
wherein the back bending axle 222 is not parallel to the
extending direction of the body manipulating apparatus 131,
which means the back bending axle 222 is not parallel to the
waist twisting axle 212. In the embodiment of this invention,
the back bending axle 222 is substantially vertical to the waist
twisting axle 212. A back bending block 224 is connected to
the back bending axle 222. When the robot 120 received the
control signals, the back bending motor 226 drives the back
bending axle 222 and the back bending block 224 to rotate
according to the body control signals. In the embodiment of
this invention, the back bending motor 226 drives the back
bending block 224 to rotate around the back bending axle
222. Due to the displacement of the bending axle 222, when
the back bending block 224 rotating, an included angle
between the back bending block 224 and the foundation 122
is changed, such that the body 131 of the puppet 130 can be
manipulated to bend like making a bow.

The head manipulating apparatus 123 of the robot 120 is
substantially operable to manipulate the head 133 of the glove
puppet 130 to nod or look up. The head manipulating appa-
ratus 123 comprises a nodding module 230, which comprises
a nodding motor 236, a nodding axle 232, and a nodding
block 234. The nodding motor 236 is fastened on the back
bending block 224 of the back bending module 220 of the
body manipulating apparatus 121. The nodding axle 232 is
disposed on the nodding motor 236. The nodding axle 232 is
substantially not parallel to the waist twisting axle 212, which
means the nodding axle 232 is not parallel to the extending
direction of the body manipulating apparatus 131. In particu-
lar, the nodding axle 232 is substantially parallel to the back
bending axle 222. In the embodiment of this invention, the
nodding axle 232 is substantially vertical to the waist twisting
axle 212. The nodding block 234 is connected to the nodding
axle 232. When the robot 120 received the control signals, the
nodding motor 236 drives the nodding axle 232 and the nod-
ding block 234 to rotate according to the head control signals.
In the embodiment of this invention, the nodding motor 236
drives the nodding block 234 to rotate around the nodding
axle 232. Due to the displacement of the nodding axle 232,
when the nodding block 234 rotating, an included angle
between the nodding block 234 and the body manipulating
apparatus 121 is changed, such that the head 133 of the puppet
130 can be manipulated to bend like nodding or raising up.

Each of the left hand manipulating apparatus 125 and the
right hand manipulating apparatus 127 is operable to manipu-
late the respective hand of the glove puppet 130 to move like
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rotating the shoulder, raising the arm, and bending the elbow.
In the embodiment of this invention, each of the left hand
manipulating apparatus 125 and the right hand manipulating
apparatus 127 comprises three modules to achieve the above
movements. The structure of the left hand manipulating appa-
ratus 125 is described as follows. The structure of the left
hand manipulating apparatus 125 is similar to the structure of
the right hand manipulating apparatus 127 in the embodiment
of this invention.

The left hand manipulating apparatus 125 comprises a
shoulder rotating module 240 substantially operable to
manipulate the shoulder of the glove puppet 130 to rotate. The
shoulder rotating module 240 comprises a shoulder rotating
motor 246, a shoulder rotating axle 242 disposed on the
shoulder rotating motor 246, and a shoulder rotating block
244 connected to the shoulder rotating axle 242. The shoulder
rotating motor 246 connected to the body manipulating appa-
ratus 121. In the embodiment of this invention, the shoulder
rotating motor 246 is fastened on the back bending block 224
of the back bending module 220 of the body manipulating
apparatus 121.

The shoulder rotating axle 242 is disposed along an extend-
ing direction of the left hand manipulating apparatus 125,
wherein the extending direction of the left hand manipulating
apparatus 125 is substantially from an end of the left hand
manipulating apparatus 125 connected to the body manipu-
lating apparatus 121 to the other end of the left hand manipu-
lating apparatus 125. Specifically, the shoulder rotating axle
242 is substantially not parallel to the waist twisting axle 212.
In the embodiment of this invention, the shoulder rotating
axle 242 is substantially vertical to the waist twisting axle
212, which means the shoulder rotating axle 242 is substan-
tially vertical to the extending direction of the body manipu-
lating apparatus 131. In particular, the shoulder rotating axle
242 is substantially parallel to the nodding axle 232. When the
robot 120 received the control signals, the shoulder rotating
motor 246 drives the shoulder rotating block 244 to rotate
around the shoulder rotating axle 242 according to the left
hand control signals, such that the shoulder rotating block 244
brings the left hand shoulder of the glove puppet 130 to rotate
relative to the body manipulating apparatus 121 and the body
131 of the glove puppet 130.

The left hand manipulating apparatus 125 further com-
prises an arm swiveling module 250 substantially operable to
manipulate the shoulder of the glove puppet 130 to bend. The
arm swiveling module 250 comprises an arm swiveling motor
256, an arm swiveling axle 252 disposed on the arm swiveling
motor 256, and an arm swiveling block 254 connected to the
arm swiveling axle 252. The arm swiveling axle 252 is sub-
stantially not parallel to the extending direction of the left
hand manipulating apparatus 125 or the shoulder rotating
axle 242. In particular, the arm swiveling axle 252 is substan-
tially vertical to the shoulder rotating axle 242 and the extend-
ing direction of the left hand manipulating apparatus 125.

The arm swiveling block 254 is connected to the arm
swiveling motor 256 through the arm swiveling axle 252. The
displacement of the elements of the left hand manipulating
apparatus 125 can be changed without affecting the function
thereof. For example, one of the arm swiveling block 254 and
the arm swiveling motor 256 may be fastened selectively on
the shoulder rotating block 244, the shoulder rotating motor
246, or other elements on the left hand manipulating appara-
tus 125. In the embodiment of this invention, the arm swiv-
eling block 254 is fastened on the shoulder rotating block 244.

When the robot 120 received the control signals, the arm
swiveling motor 256 drives the arm swiveling block 254 to
rotate around the arm swiveling axle 252 to change an
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included angle between the arm swiveling block 254 and the
arm swiveling motor 256 according to the left hand control
signals. In the embodiment of this invention, the arm swivel-
ing block 254 is fastened on the shoulder rotating block 244,
such that an included angle between the arm swiveling block
254 and the shoulder rotating motor 246 and an included
angle between the arm swiveling block 254 and the body
manipulating apparatus 121 are changed. Therefore, the arm
swiveling module brings the left hand 135 of the glove puppet
130 to bend like raising the arm.

The left hand manipulating apparatus 125 further com-
prises an elbow bending module 260 substantially operable to
manipulate the elbow of the glove puppet 130 to bend. The
elbow bending module 260 comprises an elbow bending
motor 266, an elbow bending axle 262 disposed on the elbow
bending motor 266, and an elbow bending block 264 con-
nected to the elbow bending axle 262. The elbow bending
axle 262 is substantially not parallel to the shoulder rotating
axle 242. In the embodiment of this invention, the elbow
bending axle 262 is substantially vertical to the shoulder
rotating axle 242, and substantially parallel to the arm swiv-
eling axle 252.

The elbow bending motor 266 is connected to the arm
swiveling module 250 to move with the arm swiveling mod-
ule 250. As the above, the displacement of the elements of the
left hand manipulating apparatus 125 can be changed without
affecting the function thereof. The elements of the elbow
bending module 260 may connect to elements of the left hand
manipulating apparatus 125 according to designs. For
example, one of the elbow bending blocks 264 and the elbow
bending motor 266 may be fastened selectively on the shoul-
der rotating module 240, the arm swiveling module 250, or
other elements on the left hand manipulating apparatus 125.
Inthe embodiment of this invention, the elbow bending motor
266 is connected to the arm swiveling motor 256.

The elbow bending block 264 is connected to the elbow
bending motor 266 through the elbow bending axle 262.
When the robot 120 received the control signals, the elbow
bending motor 266 drives the elbow bending block 264 to
rotate around the elbow bending axle 262 to change an
included angle between the elbow bending block 264 and the
elbow bending motor 266 according to the left hand control
signals. Furthermore, an included angle between the elbow
bending block 264 and the arm swiveling block 254 are
changed such that the elbow bending module 260 brings the
left hand 135 of the glove puppet 130 to bend the elbow.

In the embodiment of this invention, the robot 120 com-
prises at least nine modules in charge of different movements
of the glove puppet 130. Each module is operated according
to a set of control signals. In the embodiment of this invention,
the control signals comprise two sets of body control signals,
which are a waist twisting control signal and a back bending
control signal, a set of head control signal, which is a nodding
control signal, three sets of left hand control signals, which
are a shoulder rotating control signal, a arm swiveling control
signal, and a elbow bending control signal, and three sets of
left hand control signals, which are similar to the left hand
control signals. The modules are the waist twisting module
210, the back bending module 220, the nodding module 230,
the shoulder rotating module 240 of the left hand manipulat-
ing apparatus 125, the arm swiveling module 250 of the left
hand manipulating apparatus 125, the elbow bending module
260 of'the left hand manipulating apparatus 125, the shoulder
rotating module 240 of the right hand manipulating apparatus
127, the arm swiveling module 250 of the right hand manipu-
lating apparatus 127, and the elbow bending module 260 of
the right hand manipulating apparatus 127.
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Alternatively, the head manipulating apparatuses 123 is
contained inside the hollow cave of the head 133 of the glove
puppet 130. The left hand manipulating apparatus 125 and the
right hand manipulating apparatus 127 are contained inside
the hollow caves of the left hand 135 and the right hand 137
respectively.

To prevent the glove puppet 130 and the robot disconnect-
ing, the head manipulating apparatuses 123 of the embodi-
ment of this invention further comprises a connecter 272 and
an elastic element 274 to connect the head 133. In particular,
the elastic element 274 is connected to the connecter 272 and
the nodding block 234. When the robot 120 is installed inside
the glove puppet 130, the connecter 272 touches the head 133.
Furthermore, the elastic element 274 may push the connecter
272 to be jammed inside the hollow cave of the head 133.

The left hand manipulating apparatus 125 and the right
hand manipulating apparatus 127 have structures similar to
the head manipulating apparatuses 123. In particular, each of
the left hand manipulating apparatus 125 and the right hand
manipulating apparatus 127 has a hand connecter 276 for
connecting to the respective hand of the glove puppet 130,
and a hand elastic element 278 connected the hand connecter
276 and the elbow bending block 264. When the robot 120 is
installed inside the glove puppet 130, the hand connecters 276
of'the left hand manipulating apparatus 125 and the right hand
manipulating apparatus 127 contact the respective hand of the
glove puppet 130. Furthermore, the hand elastic element 278
may push the hand connecters 276 to be jammed inside the
hollow cave of the respective hand of the glove puppet 130.

Please refer to FIG. 4. FIG. 4 is a perspective view of the
data glove 111 according to one embodiment of this inven-
tion. The data glove 111 has a glove 400 that fits a human
hand, and many detecting devices to detect movements of the
human hand and record data of the movements like angles,
speed, and/or strength of the human hand. The data glove 111
transfers the data to the converting module 117, wherein the
converting module 117 is operable to convert the data into the
control signals.

The glove 400 of the data glove 111 is wearable for the
human hand and flexible, such that the hand worn in the glove
400 can move, make a fist, and/or rotate. The glove 400 is
made of flexible material like cloth, leather, plastic material,
or combinations thereof.

The glove 400 has a plurality of finger cots 410 wearable
for human fingers. In the embodiment of this invention, the
finger cots 410 comprises a thumb cot 411, an index finger cot
413, and amiddle finger cot 415 for pivoting on the thumb, the
index finger, and the middle finger of the human hand. Each
finger cot 410 may have an enclosed end to cover the entire
finger as illustrated in FIG. 4. Alternatively, the finger cot 410
may have an open end such that the fingertip is exposed when
the finger worn in the finger cot 410. In the embodiment of
this invention, each finger cot has a first part 417 and a second
part 419, wherein the first and the second parts 417 and 419
pivot on two adjacent joints of the respective finger when the
finger worn in the finger cot 410.

The data glove 400 has sensors 430 disposed on the glove
400 to detect the movement of a wrist of the human hand.
Specifically, the sensors 430 are to detect the movement of a
palm tilting or rotating against a forearm of the human hand.
The sensors 430 comprise a tilting sensor 431 and a rotating
sensor 433. When the human hand worn in the data glove 111
moves, the tilting sensor 431 is operable to detect a tilting
angle of the glove 400, and the rotating sensor 433 is operable
to detect a rotating angle of the glove 400. Sensors for detect-
ing the tilting angle or the rotating angle are many. In an
embodiment of this invention, the rotating sensor 433 is a
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gyro sensor. In an alternative embodiment of this invention,
the sensor 430 further comprises an acceleration sensor dis-
posed on the glove for detecting acceleration of the glove 400
when the human hand moves.

The converting module 117 electrically connected to the
tilting sensor 431 and the rotating sensor 433 for receiving the
detected tilting angle and the detected rotating angle, and for
converting the angles into the control signals. In particular,
the converting module 117 is operable to convert the tilting
angle into the back bending control signal and to convert the
rotating angle into the waist twisting control signal.

The date glove 410 has a plurality of angle-measuring
sensors 420 disposed on the finger cots 410. When the fingers
worn in the finger cots bending or stretching, the finger cots
are bent or stretched accordingly. The angle-measuring sen-
sors 420 are operable to detect bending angles of the finger
cots 410. The traditional Taiwanese glove puppet is manipu-
lated substantially by the thumb, the index finger, and the
middle finger of the puppeteer. Therefore, in the embodiment
of this invention, the angle-measuring sensors 420 are dis-
posed the thumb cot 411, the index finger cot 413, and the
middle finger cot 415 to detect the bending angles of the
thumb, the index finger, and the middle finger. In the embodi-
ment of this invention, the angle-measuring sensors 420 com-
prise angle-measuring sensors 421-429.

Traditionally, the index finger of the puppeteer controls the
head 133 of the glove puppet 130 to look up or nod, which are
basically the motions in one dimension. The sensor 425 is
disposed on the first or the second parts 417 and 419 of the
index finger cot 413 to detect the bending angle thereof when
the index finger of the human hand bending. In the embodi-
ment of this invention, the sensor 425 is disposed on the first
parts 417 of the index finger cot 413.

Traditionally, the thumb of the puppeteer controls the
movements of the left hand 135 of the glove puppet 130. The
two adjacent joints of the thumb controls the movements the
shoulder and the elbow of the left hand. To detect the move-
ment of the two adjacent joints of the thumb, the sensor 421
and the sensor 423 are disposed on the first part 417 and the
second part 419 of the thumb cot 411 separately. The sensor
421 and the sensor 423 are operable to detect the bending
angles of the thumb cot 411 when two adjacent joints of the
thumb of the human hand bending.

Traditionally, the middle finger of the puppeteer controls
the movements of the right hand 137 of the glove puppet 130.
The three joints of the middle finger controls the movements
the shoulder and the elbow of the right hand 137. Generally,
three angle-measuring sensors 420 may be disposed on the
middle finger cot 415 to detect the bending angles of the three
joints of the middle finger. In the embodiment of this inven-
tion, only two angle-measuring sensors 420 are disposed on
the middle finger cot 415 to detect the bending angles of the
three joints of the middle finger by using the linkage of the
joints of the middle finger. Because the three joints of each
finger are linked to one another, the bending angle of one joint
can be calculated by the bending angles of the other two
joints. In the embodiment of this invention, the sensor 427 is
disposed on the first part 417 of the middle finger cot 415, and
the sensor 429 is disposed on the second part 419 of the
middle finger cot 415.

The angle-measuring sensors 420 are electrically con-
nected to the converting module 117. The converting module
117 is operable to convert the detected bending angles into the
respective control signals. Specifically, the converting mod-
ule 117 is operable to convert the bending angles detected by
the angle-measuring sensors 421 and 423 on the thumb cot
411 into the left hand control signals. The converting module
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117 is operable to convert the bending angles detected by the
sensor 425 on the index finger cot 413 into the head control
signals. The converting module 117 is operable to convert the
bending angles detected by the angle-measuring sensors 427
and 429 on the middle finger cot 41 5 into the right hand
control signals.

The types and the structure of the angle-measuring sensors
420 are many. For example, the angle-measuring sensors 420
may be resistive sensors, fiber optic sensors, piezoelectric
film sensors, gyro sensor, or combinations thereof. In the
embodiment of this invention, the angle-measuring sensors
420 are piezoelectric film sensors. The piezoelectric film
sensor uses the piezoelectric effect to measure pressure, strain
or force by converting them into an electrical signal. In detail,
the piezoelectric film sensor is discharged and generates an
electrical signal when it is pressed. Since the recharging time
period is much smaller than the time period of the movement
of'the finger, the piezoelectric film sensor may generate many
electrical signals during singer movement of the finger. Each
electrical signal may represent a small bending angle of the
finger. Therefore, the total bending angle of the finger can be
calculated by multiplying the sum of the electrical signals
with the small bending angle.

Please refer to the FIG. 5A and FIG. 5B. FIG. 5A is a block
diagram of the motion capture module 113, and FIG. 5B is a
perspective view of the glove puppet 130. The motion capture
module 113 is operable to capture the movements of a glove
puppet 130 manipulated by human hand. Specifically, the
motion capture module 113 is operable to capture the move-
ments of the head 133 and the hands 135 and 137 of the glove
puppet 130 to calculate the movement of the human hand, and
furthermore, to convert the movements of the glove puppet
130 into the control signals.

The motion capture module 113 comprises a camera 510 to
capture a plurality of images of the glove puppet 130 manipu-
lated by a human hand. A location detecting module 520 of
the motion capture module 113 is operable to detect distances
between the head 133 and the hands 135 and 137 of the glove
puppet 130 of each image. In particular, the location detecting
module 520 is operable to locate the head 133 and the hands
135 and 137 of the glove puppet 130 in each image to deter-
mine the locations of the thumb, the index finger, and the
middle finger of the puppeteer. Furthermore, the location
detecting module 520 is operable to determine a distance d1
between the head 133 and the left hand 135, a distance d2
between the head 133 and the right hand 137, and a distance
d3 between the left hand 135 and the right hand 137. In the
embodiment of this invention, the location detecting module
520 is operable to track a center of a triangle made from the
head 133, the left hand 135 and the right hand 137, and to
calculate the distances from the center to the head 133, the left
hand 135 and the right hand 137.

After determining the distances between the head 133, the
left hand 135 and the right hand 137, a mean-shift tracking
module 530 of the motion capture module 113 is operable to
calculate the movement of each finger of the human hand
according to the change of the distances between the head 133
and the hands 135 and 137. In particular, the mean-shift
tracking module 530 is operable to calculate the change of the
distances d1, d2, and d3 in each image to determine the
movements of the thumb, the index finger, and the middle
finger of the puppeteer.

An inverse kinematic module 540 of the motion capture
module 113 is operable to generate a plurality of control
signals according to the movement of each finger and the
distance between the fingers. Alternatively, the inverse kine-
matic module 540 of the motion capture module 113 may be
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operated to generate the control signals according to the
change of the distances d1, d2, and d3 calculated by the
mean-shift tracking module 530.

Please refer to FIG. 6 and FIG. 7. FIG. 6 is a block diagram
of a glove puppet manipulating system 100 and FIG. 7 is a
perspective view of an interface 622 for the motion editing
module 115. The motion editing module 115 is operable to
record the control signals generated by the data glove 111
according to the movements of the human hand, and/or the
control signals generated by the motion capture module 113
according to the movements of the glove puppet 130 manipu-
lated by the puppeteer. The motion editing module 115 is
operable to edit the control signals, such as remixing the
control signals, changing the timeline of the control signals,
and etc. The motion editing module 115 comprises a record-
ing module 610, an editing module 620, and an output module
630.

As the above, the data glove 111 or the motion capture
module 113 captures the movement of the human hands or the
movement of the glove puppet 130 to generate the control
signals like the waist twisting control signal, the back bending
control signal, the nodding control signal, the left hand con-
trol signals, and the right hand control signals. The recording
module 610 is operable to record the control signals as a
plurality of movement packages 640. In particular, the
recording module 610 is operable to record the control signals
of a single motion of the human hand or the glove puppet 130
as a movement package 640. Therefore, when the puppeteer
manipulates the glove puppet 130 to do the moves like nod-
ding the head 133, walking, waving the hand, and etc, the
recording module 610 is operable to record the respective
movement packages 640 like a nodding movement package,
a walking movement package, a waving movement package,
and etc.

The recording module 610 may be electrically connected
to the data glove 111, the motion capture module 113, and/or
the converting module 117 to receive the control signals. In
the embodiment of this invention, the recording module 610
is electrically connected to the converting module 117 to
record the control signals, which are converted by the con-
verting module 117 from the date captured by the data glove
111. In the embodiment of this invention, the recording mod-
ule 610 is further electrically connected to the motion capture
module 113 to record the control signals generated from the
motion capture module 113.

The editing module 620 is electrically connected to the
recording module 610. The editing module 620 is operable to
edit the timeline of the movement packages 640, such as
changing the starting time, the ending time, and/or the length
of the time period of the control signals in the movement
packages 640. For example, the editing module 620 can be
operated to edit the starting time and/or the ending time of a
nodding control signal in a nodding movement package.
Therefore, the editing module 620 can determine when to
make the glove puppet 130 to nod, for how long, and etc.
Alternatively, the editing module 620 can be operated to edit
timelines of every sub motions. For example, the editing
module 620 can be operated to determine when to make the
glove puppet 130 to lower its head 133, and when to raise its
head 133. On the other hand, the editing module 620 can be
operated to edit the timelines of different control signals, such
as the sequence of the left hand control signals, the head
control signals, and the right hand control signals, and/or the
length of the time period of the control signals.

The editing module 620 comprises an interface 622 foruser
to use. The interface 622 comprises a timeline editing module
626 operable to editing timeline of the control signals in the
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movement packages 640. In particular, the timeline editing
module 626 comprises a plurality of movement tracks 628.
Each movement track 628 is operable to load in one of the
control signals like the head control signal. The user may use
the movement tracks 628 to edit the control signals, for
example, to change the starting time, the ending time, and/or
the length of the time period of the control signals in the
movement packages 640.

The timeline editing module 626 has many movement
tracks 628 to edit different control signals, such as the left
hand control signals, the right hand control signals, and the
head control signals. Therefore, the timeline editing module
626 can be operated to the timelines of different control
signals, such as the sequence of the left hand control signals,
the head control signals, and the right hand control signals,
and/or the length of the time period of the control signals.

Alternatively, the movement tracks 628 may be operated to
edit different movement packag