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(57) ABSTRACT

A mobile platform including a body, hybrid leg-wheels and
driving mechanisms 1s provided. The hybrid leg-wheels are
disposed around the body for carrying the body moving on a
working surface. The driving mechanisms are disposed
between the corresponding hybrid leg-wheels and the body.
Each driving mechamism includes a driving axle connecting
the corresponding hybrid leg-wheels and the body. Each driv-
ing mechanism provides the corresponding hybrid leg-wheel
a rotational degree of freedom and a translational degree of
freedom, wherein the rotational degree of freedom and the
translational degree of freedom are driven independently. The
rotational degree of freedom allows the hybrid leg-wheels
rotating along an axis of the driving axle, and the translational
degree of freedom allows the hybrid leg-wheels translating
relative to the driving axle, wherein the rotational direction 1s
substantially perpendicular to the translational direction.
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MOBILE PLATFORM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 98136678, filed on Oct. 29, 2009.
The entirety of the above-mentioned patent application 1s
hereby incorporated by reference herein and made a part of
specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a mobile platform.
More particularly, the present invention relates to a leg-wheel
hybrid mobile platform.

[0004] 2. Description of Related Art

[0005] Along with the rapid development of technology,
robots are widely used in our daily life.

[0006] In general, mobile platforms of robots include
wheel-type mobile platforms and leg-type platforms. Wheel-
type mobile platforms are characterized in stable and rapid
movement, but still suffer 1n uneven and stepped terrains.
Leg-type mobile platforms, in contrary, providing higher
adaptability with respect to various terrains, have the draw-
backs of slow walking speed, low stability and high energy
consumption yet, and consequently restrict the practicability
thereof.

SUMMARY OF THE INVENTION

[0007] The present invention 1s directed to a mobile plat-
form, which can be switched into different motion modes 1n
accordance with various terrains and moving requirements.
[0008] The present invention 1s directed to a mobile plat-
torm provided with simple mechanical design and capable of
reducing fabricating cost thereof.

[0009] As embodied and broadly described herein, the
present invention provides a mobile platform including a
body, hybrid leg-wheels and driving mechanisms. The hybrid
leg-wheels are disposed around the body for carrying the
body moving on a working surface. The driving mechanisms
are disposed between the corresponding hybrid leg-wheels
and the body. Each driving mechanism includes a driving axle
connecting the corresponding hybrid leg-wheels and the
body. Each driving mechanism provides the corresponding
hybrid leg-wheel a rotational degree of freedom and a trans-
lational degree of freedom, wherein the rotational degree of
freedom and the translational degree of freedom are driven
independently. The rotational degree of freedom allows the
hybrid leg-wheels rotating along an axis of the driving axle,
and the translational degree of freedom allows the hybnd
leg-wheels translating relative to the driving axle, wherein the
direction of the axis 1s substantially perpendicular to the
translational direction.

[0010] According to an embodiment of the present mnven-
tion, the above driving mechanism further comprises a first
driver and a transmission module. The first driver 1s disposed
on the body. The transmission module i1s connected between
the first driver and the corresponding hybrid leg-wheel,
wherein the first driver drives the hybrid leg-wheel to rotate
through the transmission module.

[0011] According to an embodiment of the present mnven-
tion, the above first driver 1s located beside the driving axle,
and each transmission module comprises an active wheel, a
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passive wheel and a transmission unit. The active wheel 1s
disposed at an output terminal of the corresponding first
driver. The passive wheel 1s provided with a through hole,
wherein the passive wheel connects the corresponding hybrid
leg-wheel to drive the hybrid leg-wheel rotating. The trans-
mission unit connects the active wheel and the passive wheel.
[0012] According to an embodiment of the present mnven-
tion, the transmission unit comprises a belt, a chain, a gear or
a WIre rope.

[0013] According to an embodiment of the present mnven-
tion, the above driving mechanism further comprises a sleeve
and a coupler. The sleeve 1s connected to the transmission
module and disposed around the driving axle, wherein the
transmission module drives the sleeve rotating relative to the
driving axle. The coupler 1s coupled to the corresponding
hybrid leg-wheel and the sleeve, wherein the sleeve drives the
hybrid leg-wheel rotating synchronously through the coupler,
and the hybrnid leg-wheel has the translational degree of tree-
dom relative to the coupler.

[0014] According to an embodiment of the present mnven-
tion, the mobile platform further comprises an interfacial
component disposed between each coupler and the corre-
sponding hybrid leg-wheel.

[0015] According to an embodiment of the present mnven-
tion, the above intertacial component comprises a plurality of
bearings respectively disposed on the couplers and leaned
against the corresponding hybrnd leg-wheels.

[0016] According to an embodiment of the present inven-
tion, the above bearings comprise ball bearings, cylindrical
roller bearings, needle roller bearings or sliding bearings.
[0017] According to an embodiment of the present inven-
tion, the above driving mechanism further comprises a second
driver and a transforming module. The second driver 1s dis-
posed on the body and connected to the driving axle to drive
the driving axle rotating. The transforming module 1s coupled
between the corresponding hybrid leg-wheel and the driving
axle for transforming the rotation of the driving axle into a
linear translation of the hybrid leg-wheel relative to the driv-
ing axle.

[0018] According to an embodiment of the present mnven-
tion, the above transforming module comprises a gear and a
rack. The gear 1s connected to a terminal of the driving axle.
The rack 1s disposed on the hybrid leg-wheel and engaged
with the gear.

[0019] According to an embodiment of the present mnven-
tion, the above hybrid leg-wheel comprises arim segment and
a spoke. The spoke 1s connected between the rim segment and
the corresponding driving mechanism. The rotational degree
of freedom allows the spoke rotating along the axis of the
driving axle, and the translational degree of freedom allows
the spoke translating relative to the driving axle.

[0020] According to an embodiment of the present mven-
tion, an extending direction of each spoke 1s substantially
perpendicular to the axis of the driving axle.

[0021] According to an embodiment of the present mven-
tion, each rim segment comprises a first segment and a second
segment. The rim segment can be switched to a wheel profile
by expanding the first segment and the second segment to be
coplanar, while the rim segment can be switched to a leg
profile by retracting the first segment and the second segment
with each other.

[0022] According to an embodiment of the present inven-
tion, the first segment and the second segment are respec-
tively a semicircular segment. The rnim segment becomes a
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tull circular rim as the wheel profile, while the rim segment
becomes a semicircular rim as the leg profile.

[0023] According to an embodiment of the present imnven-
tion, two ends of the first segment are respectively pivoted to
the two ends of the second segment. When the rnm segment
transiforms between the leg profile and the wheel profile, the
second segment rotates relative to the first segment along an
axis passing through the two pivots.

[0024] According to an embodiment of the present mnven-
tion, the second segment 1s slidably coupled to the first seg-
ment. When the rim segment transforms between the leg
profile and the wheel profile, the second segment slides rela-
tive to the first segment along the outline of the first segment.
[0025] According to an embodiment of the present mven-
tion, the first segment and the second segment are expanded to
form a rim having a closed profile, and two ends of the spoke
are respectively located at an edge of the rim and a center of
the rim.

[0026] According to an embodiment of the present mnven-
tion, the first segment 1s fixed on the spoke, and each hybrid
leg-wheel further comprises an actuator disposed on the
spoke and connected to the second segment to drive the sec-
ond segment moving relative to the first segment.

[0027] According to an embodiment of the present mven-
tion, the mobile platiorm further comprises a plurality of
steering mechanisms, which are respectively disposed
between the driving mechanisms and the body for adjusting,
an 1ncluded angle between each hybrid leg-wheel and the
corresponding driving axle.

[0028] The mobile platform of the present invention can be
switched into wheel-motivation mode or leg-motivation
mode 1n accordance with various terrains and moving
requirements, which not only accomplishes stable and rapid
movement on a plane but also provides high adaptability with
respect to uneven terrains. Moreover, the hybrid leg-wheel 1s
provided with a rotational degree of freedom and a transla-
tional degree of freedom, which are driven independently
with simple mechanism design, and thus the production cost
can be reduced.

[0029] In order to make the aforementioned and other fea-
tures and advantages of the mnvention more comprehensible,
embodiments accompanying figures are described 1n detail
below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings are included to pro-
vide a further understanding of the mvention and are incor-
porated 1n and constitute a part of this specification. The
drawings 1llustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0031] FIG. 1 1s a schematic view showing a mobile plat-
form being i a wheel-motivation mode according to an
embodiment of the present invention.

[0032] FIG. 2 shows an equivalent motion model of the
hybrid leg-wheel operated 1n the wheel-motivation mode of
FIG. 1.

[0033] FIG. 3 1s a schematic view showing a mobile plat-

form being 1n a leg-motivation mode according to an embodi-
ment of the present invention.

[0034] FIG. 4 shows an equivalent motion model of the
hybrid leg-wheel operated 1n the leg-motivation mode of FIG.
3.
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[0035] FIG. 5 1s a schematic view showing a hybrid leg-
wheel and a driving mechanism according to one embodi-
ment of the present invention.

[0036] FIG. 615 an exploded view showing the structure of
FIG. 5.
[0037] FIG. 7 1s a schematic view showing a hybrid leg-

wheel and a driving mechanism according to an embodiment
of the present invention.

[0038] FIG. 8 1s a schematic view showing the hybrid leg-
wheel 1n FIG. 7.

[0039] FIGS.9A and 9B are schematic views showing arim
segment according to another embodiment of the present
invention.

[0040] FIGS. 10A through 10C are schematic diagrams
showing a mobile platform climbing stairs according to an
embodiment of the present invention.

[0041] FIG. 11 15 a schematic diagram showing a mobile
plattorm moving on a working surface according to an
embodiment of the present invention.

[0042] FIG.121s atop view of amobile platform according
to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0043] FIGS. 1 and 3 are schematic views showing amobile
platform being in respectively a wheel-motivation mode and
a leg-motivation mode according to an embodiment of the
present mvention. In addition, FIG. 2 shows an equivalent
motion model of the hybrid leg-wheel operated 1n the wheel-
motivation mode of FIG. 1. FIG. 4 shows an equivalent
motion model of the hybrid leg-wheel operated 1n the leg-
motivation mode of FIG. 3.

[0044] Firstly, referring to FIGS. 1 and 3, the mobile plat-
form 10 includes a body 100, a plurality of hybnid leg-wheels
200 and a plurality of driving mechanisms 300. Four hybnd
leg-wheels 200 and four driving mechamisms 300 are pre-
sented 1n the 1llustrated embodiment as an example, wherein
the four hybrid leg-wheels 200 are disposed around the body
100 to carry the body 100 moving on a work surface (not
shown).

[0045] The four driving mechanism 300 are respectively
disposed between the four hybrid leg-wheels 200 and the
body, and a driving axle 310 of each driving mechanism 300
connects the corresponding hybrid leg-wheel 200 and the
corresponding body, so as to provide the four hybrid leg-
wheels 200 a rotational degree of freedom and a translational
degree of freedom which are driven independently, and
thereby drive the mobile platform 10 to move 1n the wheel-
motivation mode of FIG. 1 as well as 1n the leg-motivation
mode of FIG. 3. An axis of the driving axle 310 of the driving
mechanism 300 1s substantially perpendicular to the direction
of linear translation.

[0046] According to other embodiments not shown herein,
the quantity of the hybrid leg-wheels 200 and the correspond-
ing driving mechamsm 300 may be varied, for example the
quantity can be adjusted to six, to meet requirements 1n appli-
cation. To make a clear and more comprehensible illustration
to those skilled in the art, detailed descriptions of mechanism
and movement of a single hybrid leg-wheel 200 and 1ts cor-
responding driving mechanism 300 are provided in the fol-
lowing embodiments.

[0047] To accomplish movement of the mobile platform 10
on different types of working surface, the hybrid leg-wheel
200 mncorporates the rolling function of a wheel with the
translation function of a leg. Referring to FIGS. 1 and 2, the
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rotational degree of freedom provided by the driving mecha-
nism 300 drives the hybnd leg-wheel 200 rotating along the
axis of the drniving axle 310. Particularly, the point 0 1n FI1G. 2
being as a joint between the hybrid leg-wheel 200 and the
driving axle 310 1s coincident with the center QQ of the hybrnid
leg-wheel 200. The hybrid leg-wheel 200 rotates along the
axis of the driving axle 310 by taking the point 0 as a rotating
center and the line segment PQ as a radius. At this time, the
mobile platform 10 i1n the wheel-motivation mode can be
carried by the hybrid leg-wheel 200 to move on an even work
surface.

[0048] Referring to FIGS. 3 and 4, the translational degree
of freedom provided by the driving mechanism 300 drives the
hybrid leg-wheel 200 translating relative to the driving axle
310. Particularly, the point O in FIG. 4 being as a joint
between the hybrid leg-wheel 200 and the driving axle 310
can move relative to the center Q along the line segment PQ),
wherein a distance R between the point O and the center ()
varies accordingly. At this time, the mobile platform 10 in the
leg-motivation mode can be carried by the hybrid leg-wheel
200 upwardly or downwardly relative to the gravity direction,
to move on an uneven work surface such as stairs.

[0049] More embodiments, which exemplarily illustrate
the details of the driving mechanism providing the indepen-
dent rotational and translational degree of freedoms to the
hybrid leg-wheel, are further provided in the following. It 1s
noted that the following embodiments are exemplary and
thereby provides no limitation to the present invention. One
of ordinary skill in the art may adopt other present techniques
to obtain the same or similar effect according to the disclosure
in the present application.

[0050] FIG. 5 1s a schematic view showing a hybrid leg-
wheel and a driving mechanism according to one embodi-
ment of the present mvention. FIG. 6 1s an exploded view
showing the structure of FIG. 5. Referring to FIGS. 5 and 6,
some detailed parts of the hybnid leg-wheel 200 and the
driving mechanism 300 are not shown for clearly illustrating
the connection relationship there between.

[0051] In this embodiment, the driving mechanism 300
turther comprises a first driver 320 and a transmission module
330. The first driver 320 1s disposed on the body 110. The
transmission module 330 1s connected between the first driver
320 and the hybrid leg-wheel 200. The first driver 320 drives
the hybrid leg-wheel 200 rotating along the driving axle 310
by the transmission module 330.

[0052] Particularly, the first driver 320 1s located beside the
driving axle 310. In addition, the transmission module 330
comprises an active wheel 332, a passive wheel 334 and a
transmission unit 336. The active wheel 332 1s disposed at an
output terminal 322 of the first driver 320 and thereby driven
by the first driver 320. The passive wheel 334 connects the
hybrid leg-wheel 200, while the transmaission unit 336 con-
nects the active wheel 332 and the passive wheel 334. In
addition, the passive wheel 334 has a through hole 334a, and
the driving axle 310 passes through the through hole 334a.

[0053] The transmission unit 336 drives the hybnd leg-
wheel 200 via the passive wheel 334, while the first driver 320
drives the transmission unit 336 via the active wheel 332. In
this embodiment, the transmission unit 336 may be a belt, a
chain, a gear, a wire rope or other equivalent devices. How-
ever, the above mentioned transmission module 300 embod-
ied as the combination of the active wheel 332, the passive
wheel 336 and the transmission unit 336 serves only as an
example. Alternatively, other mechanisms such as linkages,
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cams or other equivalent mechanical components may be
used to obtain the same or similar effect.

[0054] In this embodiment, the driving mechamism 300
turther comprises a sleeve 340 and a coupler 350. The sleeve
340 connects the passive wheel 334 of the transmission mod-
ule 330 and 1s disposed around the driving axle 310. The
coupler 350 1s coupled to the hybrid leg-wheel 200 and the
sleeve 340. In this embodiment, the sleeve 340 and the cou-
pler 350 are engaged and fixed with each other. Therefore,
when the transmission module 330 drives the sleeve 340
rotating relative to the driving axle 310 via the first driver 320,
the coupler 350 rotates accordingly and thereby drives the
hybrid leg-wheel 200 rotating together with the sleeve 340
synchronously.

[0055] In addition, according to this embodiment, the driv-
ing mechanism 300 further comprises a second driver 360 and
a transforming module 370. The second driver 360 1s dis-
posed on the body 110 and connected to the driving axle 310.
Preferably, the second driver 360 and the first driver 320 are
arranged side by side. Furthermore, the transforming module
370 1s coupled between the hybrnid leg-wheel 200 and the
driving axle 310. And, the transforming module 370 com-
prises a gear 372 and a rack 374.

[0056] Specifically, the gear 372 1s connected to an end of
the driving axle 310, while the rack 374 1s disposed on the
hybrid leg-wheel 200 and engaged with the gear 372. When
the second driver 360 drives the driving axle 310 to rotate the
gear 372, the rack 374 can be driven by the gear 372 to
translate relative to the driving axle 310. Thereby, the hybnd
leg-wheel 200 can be driven by the rack 374 to move
upwardly or downwardly relative to the coupler 350 along a
direction perpendicular to the axis of the driving axle 310. In
other words, the gear 372 and the rack 374 can transform the
rotation of the driving axle 310 into a linear translation of the
hybrid leg-wheel 200 relative to the driving axle 310, and
thereby provide the hybnd leg-wheel 200 with the transla-
tional degree of freedom perpendicular to the axis of the
driving axle 310.

[0057] However, the above mentioned transforming mod-
ule 370 embodied as the gear 372 and therack 374 serves only
as an example. Alternatively, other mechanisms such as the
combination of a guide screw and a slider, the combination of
a wire rope and a slider, or other equivalent combinations of
mechanical components may be used to obtain the same or
similar effect.

[0058] In addition, to make the hybnid leg-wheel 200
smoothly sliding relative to the coupler 350, at least an inter-
tacial component 352 can be provided between the coupler
350 and the hybrid leg-wheel 200. The interfacial component
352 may be a bearing, such as a ball bearing, a cylindrical
roller bearing, a needle roller bearing, a sliding bearing or

other equivalent components to lean against the hybrid leg-
wheel 200.

[0059] FIG. 7 1s a schematic view showing a hybrid leg-
wheel and a driving mechanism according to an embodiment
of the present mnvention. FIG. 8 1s a schematic view showing
the hybnd leg-wheel in F1G. 7. Retferring to FIGS. 7 and 8, the
hybrid leg-wheel 200 comprises a rim segment 210 and a
spoke 220. The spoke 220 1s connected between the rim
segment 210 and the driving mechanism 300. Preferably, an
extending direction of the spoke 220 1s substantially perpen-
dicular to the axis of the driving axle 310. Herein, the rim
segment 210 comprises a first segment 212 and a second
segment 214. The rim segment 210 can be switched to a wheel
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profile by expanding the first segment 212 and the second
segment 214 to be coplanar. In addition, the rnm segment 210
can be switched to a leg profile by retracting the first segment
212 and the second segment 214 with each other.

[0060] The first segment 212 and the second segment 214
are expanded to form a rim having a closed profile, and two
ends of the spoke 220 are respectively located at an edge of
the rim and a center of the rim. In this embodiment, the first

segment 212 and the second segment 214 are respectively a
semicircular segment, whereby the rim segment 210 becomes
a full circular rim as the wheel profile, while the rim segment
210 becomes a semicircular rim as the leg profile.

[0061] Furthermore, to accomplish the switch between the
wheel profile and the leg profile of the rim segment 210, two
ends of the first segment 212 are respectively pivoted to the
two ends of the second segment 214. When the rnim segment
210 transforms between the leg profile and the wheel profile,
the second segment 214 rotates relative to the first segment
212 along an axis L passing through the two pivots. In addi-
tion, the first segment 212 1s fixed on the spoke 220, and the
hybrid leg-wheel 200 turther comprises an actuator 230 dis-
posed on the spoke 220 and connected to the second segment
214 to dnive the second segment 214 moving relative to the
first segment 212.

[0062] Referring further to FIG. 2, the two ends of the
spoke 220 are located on a point P of the circumierence and a
center Q, and therefore when the rim segment 210 1s switched
to the wheel profile, the rotation radius of the hybrid leg-
wheel 200 along the driving axle 310 1s equal to the length of
the spoke 220. At this time, the most effective planar move-
ment output from the hybrid leg-wheel 200 1s obtained.

[0063] Referring turther to FIG. 4, when the rim segment
2101s switched to the leg profile, the first segment 212 and the
second segment 214 are pivoted and retracted with each other.
The spoke 220 can perform both of the linear translation and
the rotation relative to the driving axle 310, so as to driven the
mobile platform 1n leg-motivation mode to move on an
uneven work surface, such as stairs.

[0064] It 1s noted that the rim segment 210 may also per-
forms both of the rotation and the linear translation in the
wheel profile. In other words, when the mobile platform 10 1s
in the leg-motivation mode, the rim segment 210 1s not limited
to leg profile or wheel profile. Furthermore, the present inven-
tion provides no limitation to the contour of the rim segment.
Except circular, the rim segment may be rectangular or
shaped 1n other applicable contour.

[0065] Inother embodiments, different mechanical designs
can be adopted to accomplish the profile switch of the hybrid
leg-wheel 200. FIGS. 9A and 9B are schematic views show-
ing a rim segment according to another embodiment of the
present invention. Referring to FIGS. 9A and 9B, the rim
segment 410 comprises a first segment 412 and a second
segment 414. Compared with the atorementioned rim seg-
ment 210, the presently 1llustrated rim segment 410 accom-
plishes the leg/wheel switch by the relative sliding between
the first segment 412 and the second segment 414. In other
words, the second segment 414 slides relative to the first
segment 412 along the outline of the first segment 412. Spe-
cifically, when the rim segment 410 1s switched from the leg
profile of FIG. 9A to the wheel profile of FIG. 9B, an end of
the second segment 414 1s driven by an actuator and thereby
slides out of the first segment 412, to form a full circular rim
segment 410.
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[0066] FIGS. 10A through 10C are schematic diagrams
showing a mobile platform climbing stairs according to an
embodiment of the present invention. Referring further to the
content of the above embodiments, the working surface 20 of
this embodiment has stairs including floors 22, 24 and 26 in
different altitudes.

[0067] Firstly, as shown in FIGS. 10A and 10B, when the
mobile platform 10 climbs the stairs 20 along the dlrectlonA

the hybrid leg-wheel 202 on the tloor 24 can be driven by the
driving mechanism 300 to rotate clockwise along the axis of
the driving axle 310 and then leave from the floor 24. At this
time, the other hybrid leg-wheel 204 on the floor 24 supports
the body 100 together with the two hybrid leg-wheels 206 and
208 on the floor 22.

[0068] Then, the hybrid leg-wheel 202 1s driven by the
driving mechanism 300 to translate relative to the driving axle
310 and approach the floor 26. After that, as shown in FIG.
10C, the hybrid leg-wheel 202 rotates along the axis of the
driving axle 310 until contacts the floor 26. Thereby, the
hybrid leg-wheel 202 moves from floor 24 to tloor 26. Simi-
larly, the hybrid leg-wheels 204, 206 and 208 can be driven 1n
the same manner, so as to carry the body 110 from floor 24 to
floor 26, and thereby the stair climbing function of the mobile
platform 10 1s accomplished.

[0069] Furthermore, the mobile platform of the present
invention can move on other types of working surfaces. This
will be discussed with reference to the following embodi-
ment. FIG. 11 1s a schematic diagram showing a mobile
plattorm moving on a working surface according to an
embodiment of the present invention. Referring to FIG. 11,
the working surface 20' 1s an uneven ground.

[0070] When the mobile platform 11 move along the direc-
tion B, the hybrid leg-wheel 202 can be driven by the driving
mechanism 300 to rotate clockwise along the axis of the
driving axle 310 and then leave from the working surface 20".

At this time, the other hybrid leg-wheels 204, 206 and 208 on
the working surface 20' together support the body 100. Then,

the hybnd leg-wheel 202 1s driven by the driving mechanism
300 to translate relative to the driving axle 310 and contact the
floor 20" again. Similarly, the hybrid leg-wheels 204, 206 and
208 can be respectively driven to rotate along the axes of their
corresponding driving axles 310, and thereby the body 110
can be carried by the hybrid leg-wheels 202, 204, 206 and 208

to move on the working surface 20'.

[0071] A steering system can be further integrated into the
mobile platform of the present invention, to turn the moving
direction of the mobile platform on a plane.

[0072] FIG.121s atop view of amobile platform according
to an embodiment of the present invention. Referring to FIG.
12, the mobile platform 10 further comprises a plurality of
steering mechanisms 500, which are respectively disposed
between the driving mechanisms 300 and the body 100 for
adjusting an included angle between each hybrid leg-wheel
200 and the corresponding driving axle 310. Therefore, the
mobile platform 10 can performs not only a linear moving but
also a lett turn or a right turn, to comply with practical moving
requirements. The steering mechanism 500 herein can be the
steering system adopted by the present wheel vehicle or other
applicable steering systems.

[0073] Inbnef, the mobile platiform ofthe present invention
can be switched into wheel-motivation mode or leg-motiva-
tion mode in accordance with various terrains and moving
requirements, which not only accomplishes stable and rapid
movement on a plane but also provides high adaptability with
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respect to uneven terrains. Various types of hybrid leg-wheels
are also proposed to be accompanied with the leg-motivation
mode or the wheel-motivation mode of the mobile platform,
so as to optimize the moving efficiency of the mobile plat-
form. Owing to the simple mechanism for providing the
hybrid leg-wheel with independent rotational and transla-
tional degree of freedoms, the production cost can be reduced.
[0074] Although the invention has been described with ret-
erence to the above embodiments, 1t will be apparent to one of
the ordinary skill 1n the art that modifications to the described
embodiment may be made without departing from the spirit
of the invention. Accordingly, the scope of the invention will
be defined by the attached claims not by the above detailed
descriptions.

What 1s claimed 1s:

1. A mobile platform, comprising:

a body;

a plurality of hybrid leg-wheels, disposed around the body
for carrying the body moving on a working surface; and

a plurality of driving mechanisms, disposed between the
corresponding hybrid leg-wheels and the body, wherein
cach driving mechanism includes a driving axle con-
necting the corresponding hybrid leg-wheels and the
body, each driving mechanism provides the correspond-
ing hybrid leg-wheel a rotational degree of freedom and
a translational degree of freedom, the rotational degree
of freedom and the translational degree of freedom are
driven independently, the rotational degree of freedom
allows the hybrid leg-wheels rotating along an axis of
the driving axle, the translational degree of freedom
allows the hybrid leg-wheels translating relative to the
driving axle, and the direction of the axis 1s substantially
perpendicular to the translational direction.

2. The mobile platform as claimed 1in claim 1, wherein each

driving mechanism comprises:

a first driver, disposed on the body; and

a transmission module, connected between the first driver
and the corresponding hybrid leg-wheel, wherein the
first driver drives the hybrid leg-wheel to rotate by the
transmission module.

3. The mobile platform as claimed in claim 2, wherein the
first driver 1s located beside the driving axle, and each trans-
mission module comprises:

an active wheel, disposed at an output terminal of the
corresponding first driver;

a passive wheel, provided with a through hole, the passive
wheel connecting the corresponding hybrid leg-wheel to
drive the hybnid leg-wheel rotating; and

a transmission unit, connecting the active wheel and the
passive wheel.

4. The mobile platiorm as claimed 1n claim 3, wherein the
transmission unit comprises a belt, a chain, a gear or a wire
rope.

5. The mobile platform as claimed 1n claim 2, wherein each
driving mechanism further comprises:

a sleeve, connected to the transmission module and dis-
posed around the driving axle, wherein the transmission
module drives the sleeve rotating relative to the driving
axle; and

a coupler, coupled to the corresponding hybrid leg-wheel
and the sleeve, wherein the sleeve drives the hybnd
leg-wheel rotating synchronously through the coupler,
and the hybrid leg-wheel has the translational degree of
freedom relative to the coupler.
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6. The mobile platform as claamed 1n claim 5, further
comprising an 1nterfacial component disposed between each
coupler and the corresponding hybrid leg-wheel.

7. The mobile platiorm as claimed 1n claim 6, wherein the
interfacial component comprises a plurality of bearings
respectively disposed on the couplers and leaned against the
corresponding hybrid leg-wheels.

8. The mobile platform as claimed 1n claim 7, wherein the
bearings comprise ball bearings, cylindrical roller bearings,
needle roller bearings or sliding bearings.

9. The mobile platform as claimed 1n claim 1, wherein each
driving mechanism further comprises:

a second driver, disposed on the body and connected to the
driving axle to drive the driving axle rotating; and

a transforming module, coupled between the correspond-
ing hybrid leg-wheel and the driving axle for transform-
ing the rotation of the driving axle into a linear transla-
tion of the hybrid leg-wheel relative to the driving axle.

10. The mobile platform as claimed 1n claim 9, wherein
cach transforming module comprises:

a gear, connected to a terminal of the driving axle; and

a rack, disposed on the hybnd leg-wheel and engaged with
the gear.

11. The mobile platform as claimed 1n claim 1, wherein
cach hybnd leg-wheel comprises:

a rim segment; and

a spoke, connected between the rim segment and the cor-
responding driving mechanism, wherein the rotational
degree of freedom allows the spoke rotating along the
axis of the driving axle, and the translational degree of
freedom allows the spoke translating relative to the driv-
ing axle.

12. The mobile platform as claimed in claim 11, wherein an
extending direction of each spoke 1s substantially perpen-
dicular to the axis of the driving axle.

13. The mobile platform as claimed in claim 11, wherein
cach rnm segment comprises a first segment and a second
segment, configured in switching the rim segment to a wheel
profile by expanding the first segment and the second segment
to be coplanar or switching the rim segment to a leg profile by
retracting the first segment and the second segment with each
other.

14. The mobile platform as claimed in claim 13, wherein
the first segment and the second segment are respectively a
semicircular segment, whereby the rnm segment becomes a
tull circular nm as the wheel profile, while the rim segment
becomes a semicircular rim as the leg profile.

15. The mobile platform as claimed in claim 13, wherein
two ends of the first segment are respectively pivoted to the
two ends of the second segment, and when the rnnm segment
transforms between the leg profile and the wheel profile, the
second segment rotates relative to the first segment along an
axis passing through the two pivots.

16. The mobile platform as claimed in claim 13, wherein
the second segment 1s slidably coupled to the first segment,
and when the rim segment transforms between the leg profile
and the wheel profile, the second segment slides relative to the
first segment along the outline of the first segment.

17. The mobile platform as claimed in claim 13, wherein
the first segment and the second segment are expanded to
form a rim having a closed profile, and two ends of the spoke
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are respectively located at an edge of the rim and a center of 19. The mobile platform as claimed 1n claim 1, further
the rim. comprising a plurality of steering mechanisms, respectively

18. The mobile platform as claimed 1n claim 13, wherein disposed between the driving mechanisms and the body for
the first segment is fixed on the spoke, and each hybrid leg- adjusting an included angle between each hybrid leg-wheel
wheel further comprises an actuator disposed on the spoke and the corresponding driving axle.

and connected to the second segment to drive the second

segment moving relative to the first segment. ® % k& ok
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