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(57) ABSTRACT

An intelligent fitness set and anti-cheating method thereof is
disclosed. The intelligent fitness set includes a suppott, a
base, a plurality of handheld fitness equipments and two
handles, wherein a processor, a movement posture sensor
and a touch sensor are provided in each handle, and the
movement posture sensor and the touch sensor are con-
nected respectively with the processor. One end of each
handle is closed, while a bayonet is provided in the other end
of the handle and the switchable hot-pluggable bayonet is
configured to connect respectively to the plurality of hand-
held fitness equipments. In the present disclosure, one set of
action training of a plurality of handheld fitness equipments
is performed through the same set of handles, so that a user
can complete movement of one time only by strictly com-
plying with active standards during movement.

8 Claims, 16 Drawing Sheets




US 10,433,769 B2
Page 2

(1)

(52)

Int. CL.

A63B 21/055 (2006.01)
A63B 21/068 (2006.01)
A63B 23/02 (2006.01)
A63B 23/12 (2006.01)
A63B 21/00 (2006.01)
A63B 24/00 (2006.01)
A61B 5/00 (2006.01)
A63B 520 (2006.01)
A63B 22/20 (2006.01)
A61B 5/024 (2006.01)
A6IB 5/22 (2006.01)
A63B 71/06 (2006.01)
U.S. ClL

CPC ....cceene. A61B 5/6895 (2013.01); A63B 5/20

(2013.01); A63B 21/0414 (2013.01); A63B
21/0552 (2013.01); A63B 21/0557 (2013.01);
AG63B 21/068 (2013.01); A63B 21/4035
(2015.10); A63B 22/20 (2013.01); A63B
23/0211 (2013.01); A63B 23/1236 (2013.01);
AG1B 5/02438 (2013.01); A61B 5/225
(2013.01); A61B 2560/0214 (2013.01); A61B
2562/0219 (2013.01); A63B 2024/0068
(2013.01); A63B 2071/0627 (2013.01); A63B
2208/0219 (2013.01); A63B 2220/17
(2013.01); A63B 2220/20 (2013.01); A63B
2220/24 (2013.01); A63B 2220/51 (2013.01);
A63B 2220/801 (2013.01); A63B 2220/803
(2013.01); A63B 2220/805 (2013.01); 463B
2225/20 (2013.01); A63B 2225/50 (2013.01);
AG63B 2230/06 (2013.01)

(58) Field of Classification Search

CPC ... A63B 2220/56; A63B 2220/801; A63B
2220/89; A63B 2220/80; A63B 2220/805;
A63B 53/14; A63B 23/0211; A63B
21/068; A63B 21/0557; A63B 21/0552;
AG63B 21/0414; A63B 21/4035; A63B
5/20; A63B 2230/06; A63B 2225/50;
A63B 2225/20; A63B 2220/303; A63B
2220/51; A63B 2220/24; A63B 2220/20;
A63B 2220/17; A63B 2208/0219; A63B
2071/0627; A63B 2024/0068; A63B
21/01; A63B 21/00043; A63B 21/02;
A61B 5/1118; A61B 5/1116; A61B
5/6895; A61B 5/1126; A61B 2560/0214;
AG1B 5/225; A61B 5/02438; A61B
2562/0219

See application file for complete search history.

(56) References Cited
FOREIGN PATENT DOCUMENTS
CN 101342411 A 1/2009
CN 101816831 A 9/2010
CN 202637907 U 1/2013
CN 103520876 A 1/2014
CN 203915932 U 11/2014
CN 204159006 U 2/2015
CN 105194838 A 12/2015
CN 205379610 U 7/2016



US 10,433,769 B2

Sheet 1 of 16

Oct. 8,2019

U.S. Patent

oy
AT,
R

A

N
.

o
&

N vmg e

oo}

P

PR SR

=
Svvrecrane., K
ard . 7%
I iR 4
petd e, %
o 25T, H
oo £ %
e e pas # ¥ %
ety %, \\ L
“ O P 75
it P 7
» it o~ 4
“eennges ad ]
B i } R
f i P E 3
H % : %
PSP : H . ) “..
e : z 3 %
rrE : 3
e \M.a 4 3 : N
Z : : H
o, : : £
R ez H z z
e \\\..\ 7 H z %
- i H %
L H £ Z
i H
£ H
: :
rnskbee i s e, H %
H b
7 :
’ z
H 7%
7% H
: 4 :
o ; e ; 1 SR
3 B RTINS S R Z e e
NI ¢ Z 2 ;
H F ;
; 74
J /
7 Mw.;&\ <
2 .
53 F
Fdoirneaen \%

.

et T
i, o \\..M.\vm\- LR,
e, 5 e
\‘)\.\«;\(b\ it e

RS

FIG. 1



US 10,433,769 B2

Sheet 2 of 16

Oct. 8,2019

U.S. Patent

AR R AR AR AR SRR AR LT

s
H

FIG. 2



U.S. Patent Oct. 8,2019 Sheet 3 of 16 US 10,433,769 B2




U.S. Patent Oct. 8,2019 Sheet 4 of 16 US 10,433,769 B2

Secondary bandle(iolt handie) Primury hasdle{vight handie)
Movement posture Movemus postare
Sepsi SENSOT i
— S i
breeeed Plisgt {07 preveeed :
N sy bt !
Pawer sourcs Processor Bayanet v loqupment| Bayonet Processar : Fower sowee
i H i
Touch sensor Fouch sensor Ll

FIG. 4



US 10,433,769 B2

Sheet 5 of 16

Oct. 8,2019

U.S. Patent

.

s

i 20770

2 ;

2, &

e e
it g

FIG. 5



U.S. Patent Oct. 8,2019 Sheet 6 of 16 US 10,433,769 B2

FIG. 6



U.S. Patent Oct. 8,2019 Sheet 7 of 16 US 10,433,769 B2

...................................

...............................................................................................................................................................................

Infrared ranging device e of
comn-  } . right
ector ; handles |

........................................................................................................

H

...........................................................................................................

........................

........................................................................................................................................................................

FIG. 7



U.S. Patent Oct. 8,2019 Sheet 8 of 16 US 10,433,769 B2

Sotsran

g ertsnsore

7

FIG. 8



U.S. Patent Oct. 8,2019 Sheet 9 of 16 US 10,433,769 B2

FIG. 9



U.S. Patent Oct. 8, 2019 Sheet 10 of 16 US 10,433,769 B2

: : Infrared ranging deviee
¢ Plagof P
: : f !izg p St 000
T G T Cleftand | : P o : .
Tnfrared line-crossing ioind Cdens pod Infrared line-crossing
detection device : = Dpin detection devive

handles |

fcomn-
4 sotor!

FIG. 10



U.S. Patent Oct. 8,2019 Sheet 11 of 16 US 10,433,769 B2

ook,

T,

e

FIG. 11



U.S. Patent Oct. 8,2019 Sheet 12 of 16 US 10,433,769 B2

FIG. 12



U.S. Patent

Oct. 8,2019

Sheet 13 of 16

US 10,433,769 B2

Left end olrope shapping equipuent

fufeared detectoe
{number of turosy

infrared detector
{rotaiwn direction}

Third
it

conpector

Plug of
left and
fght
landies

Right end of rope skipping equipment

Thid
R
conneRioy

Infrared detector
{ommher of numns)

Jufrared detecior
{rowation dircetion}

FIG. 13



US 10,433,769 B2

Sheet 14 of 16

Oct. 8,2019

U.S. Patent

R

%
3

B 7
s PPN “\
Sl

o

O e,
itz

F3

Z
T p ottt
[ENairy

T EEE b oo b b e Ce e 0007,

IR EP LI LI IIPIS Lt AP PSP

e

z
z

2 e
it s

i P PIT O
LRSI

FIG. 14



U.S. Patent Oct. 8,2019 Sheet 15 of 16 US 10,433,769 B2

Clrrp ot

FIG. 15



U.S. Patent Oct. 8, 2019

Sheet 16 of 16

US 10,433,769 B2

Left ond of clastic rope squipment

Tension sensor

Fourth
pin
comnectot

S

ArmaaEnas

Plug of
left and
right
handies

Fourth
pin

COROLCIor

Right end of clasic rope equipment

Tension setisor

FIG. 16



US 10,433,769 B2

1
INTELLIGENT FITNESS SET AND
ANTI-CHEATING METHOD THEREOF

TECHNICAL FIELD

The present disclosure relates to an intelligent fitness set,
and more particularly, to an intelligent fitness set and anti-
cheating method thereof.

BACKGROUND

At present, in some common fitness equipment, mechani-
cal devices are utilized to achieve simple counting functions,
which, however, can’t collect other movement information,
and it is difficult for them to prevent people from cheating.
Although some simple electronic devices are applied in
some intelligent fitness equipment, most of them are merely
utilized to collect counting information, which can’t com-
bine together other movement-related parameter require-
ments or collect movement information from various
aspects, thus failing to reach the purpose of anti-cheating in
a real sense.

At present, when using the popular intelligent fitness
equipment, users often forward such information as times of
movement to the web to compete with their friends on
Moments or group together to compete with other users
online. This requires that the intelligent fitness equipment
has various anti-cheating techniques so as to improve the
authenticity and validity of movement information.

SUMMARY

One objective of the present disclosure is to solve the
above drawbacks existing in the prior art by providing an
intelligent fitness set. The intelligent fitness set has a simple
structure and low costs, and is able to an entire set of training
exercises with a plurality of handheld fitness equipments by
the same set of handles.

Another objective of the present disclosure is to provide
an anti-cheating method based on the intelligent fitness set.
The method defines that one movement is completed only
when action standards are strictly complied with during the
movement.

The objectives of the present disclosure can be achieved
with technical solutions as follows.

An intelligent fitness set is provided, which includes a
support, a base, a plurality of handheld fitness equipments
and two handles. A processor, a movement posture sensor
and a touch sensor are built in each of the two handles, and
the movement posture sensor and the touch sensor are
connected respectively to the processor. One end of each of
the two handles is closed and a bayonet is provided at the
other end of each of the two handles. The bayonet is
switchable and hot-pluggable, configured to connect respec-
tively to the plurality of handheld fitness equipments. A
sensor and a pin connector matched with the bayonet are
correspondingly provided in each of the plurality of hand-
held fitness equipments. A signal line is provided with the
pin connector. The plurality of handheld fitness equipments
are detachably fixed on the support, the two handles are
placed on the base and the support is fixedly connected to the
base. When the handles are connected to the plurality of
handheld fitness equipments, the processor in each of the
two handles receives an equipment identification number
transmitted by each of the handheld fitness equipment via
the pin connector, collects movement information of the
corresponding handheld fitness equipment based on the
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equipment identification number, and uploads the movement
information to a mobile terminal or a cloud server.

Preferably, the plurality of handheld fitness equipments
comprise an abdominal wheel equipment, a push-up equip-
ment, a jumping rope equipment and an elastic rope equip-
ment. A pressure sensor and an infrared ranging device are
built in the abdominal wheel equipment. And the pin con-
nector matched with the bayonet of each of the two handles
is provided at each of two ends of the abdominal wheel
equipment. The pressure sensor, the infrared ranging device
and an infrared line-crossing detection unit are built in the
push-up equipment. The push-up equipment is divided into
two portions. The pin connector matched with the bayonet of
each of the handles is provided at a top of each of the
portions. An infrared detector is built in the jumping rope
equipment. The pin connector matched with the bayonet of
each of the two handles is provided at each of two ends of
the jumping rope equipment. A tension sensor is built in the
elastic rope equipment. The pin connector matched with the
bayonet of each of the two handles is provided respectively
at an extension portion of the two ends of the elastic rope
equipment. An opening is provided at another extension
portion of the two ends of the elastic rope equipment for the
handle to pass through.

Preferably, a first hole is provided at an upper portion of
the support, and a second hole and a third hole are provided
at a lower portion of the support. One portion of the push-up
equipment is detachably fixed on the upper portion of the
support after the pin connector of the push-up equipment is
plugged into the first hole, and the other portion of the
push-up equipment is detachably fixed on the lower portion
of the support after the pin connector of the push-up equip-
ment is plugged into the second hole. The abdominal wheel
equipment is provided between the two portions of the
push-up equipment. Two ends of the abdominal wheel
equipment are plugged respectively into centers of the two
portions of the push-up equipment via the pin connector. The
jumping rope equipment is plugged into the third hole. A
rope portion of the elastic rope equipment is hung on the
support, such that the two ends of the elastic rope equipment
are positioned respectively on a left and a right side of the
support.

Preferably, an elastic button is provided on each of the
two handles. An elastic clamping piece is provided on the
pin conrector of the abdominal wheel equipment, the push-
up equipment and the jumping rope equipment or the elastic
rope equipment corresponding to the elastic button. After
each of the two handles is connected to the handheld fitness
equipments, the handle will be locked by the elastic clamp-
ing piece on the pin connector. When the elastic button on
the handle is pressed, the elastic clamping piece on the pin
connector is pressed to move downward, enabling the
handle to depart from each of the plurality of handheld
fitness equipments.

Preferably, a power supply is built in each of the two
handles, and the power supply is configured to power the
processor, the movement posture sensor and the touch
Sensor.

Preferably, a photoelectric sensor is further built in each
of the two handles, and the photoelectric sensor is connected
to the processor.

Preferably, a heart rate sensor is further built in each of the
two handles, and the heart rate sensor is connected to the
processor.
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Another object of the present invention can be achieved
by adopting the following technical solution:

An anti-cheating method based on the intelligent fitness
set, including: determining whether the user is cheating or
not by the built-in processor in the handle based on data
from the built-in sensor in the handle and data fed back from
the sensor built in each of the plurality of handheld fitness
equipments, when the two handles are connected to any one
of the plurality of handheld fitness equipments.

Preferably, the method specifically includes the following
steps:

1) detecting touch signals by the touch sensor when the
user grasps the two handles with both hands, after the two
handles are connected to any one of the plurality of handheld
fitness equipments. If the handles are released from the
hands, the touch induction is invalid and the action of the
user is invalid, and the counts do not increase.

2) after the two handles are connected to an abdominal
wheel device, the user is prevented from cheating through
the following two detection methods:

2.1) detecting by the infrared ranging device built in the
abdominal wheel equipment a number of rolling turns of the
abdominal wheel equipment, converting the number of
rolling turns into a rolling distance, and transmitting the
rolling distance data to the processor built in the handle via
signal lines of the pin connector. If the rolling distance fails
to meet a standard requirement, it is determined that an
action of the user is invalid.

2.2) placing a bodyweight on the abdominal wheel, trans-
mitting a pressure data to the processor built in the handle
the pressure sensor built in the abdominal wheel equipment
via the signal lines of the pin connector when the user uses
the abdominal wheel equipment. If the user grasps the
handles with both hands and moves back and forth, rather
than push the handles according to a standard movement, no
pressure from the bodyweight can be detected by the
handles, and the action of the user is invalid.

3) after the two handles are connected to a push-up
device, the user is prevented from cheating through the
following three detection methods:

3.1) detecting a distance between two portions of the
push-up equipment, and transmitting the distance data to the
processor built in the handle via signal lines of pin connec-
tor. If a distance fails to meet the standard requirement, the
action of the user is invalid

3.2) transmitting detected data to the processor built in the
handle by the infrared line-crossing detection unit built in
the push-up equipment via the signal lines of the pin
connector. If the user pushes down to reach or to exceed a
standard line, the action of the user is correct; otherwise, the
action of the user is invalid.

3.3) detecting a pressure applied to the push-up equip-
ment by the pressure sensor built in the push-up equipment.
If the user moves according to a standard action, a body
pressure is applied through hands to the push-up equipment.
The method further includes calculating the corresponding
pressure data by the pressure sensor, and transmitting the
pressure data to the processor built in the handle via the
signal lines of the pin connector. If a posture of the user is
incorrect, such that the pressure sensor fails to detect a
pressure within a range, the action of the user is invalid.

4) after the two handles are connected to a jumping rope
device, the user is prevented from cheating through the
following two detection methods:

4.1) detecting the number of jumping turns of the user by
the infrared detector built in the jumping rope equipment
and transmitting an accumulated number of turns to the
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4

processor built in the handle by the infrared detector via
signal lines of pin connector. If the user fails to complete one
turn of jumping, the infrared detector detects that action of
the user is substandard and the action of the user is invalid.

4.2) detecting a rotation direction of the user’s jumping by
the infrared detector built in the jumping rope equipment
and transmitting the rotation direction data to the processor
built in the handle via the signal lines of the pin connector.
If a direction of the user’s jumping is detected not consistent
with the predefined direction, the action of the user is
invalid.

5) after the two handles are connected to an elastic rope
device, the user is prevented from cheating through the
following two detection methods:

5.1) detecting a tension produced by the tension sensor
when the elastic rope equipment is pulled and transmitting
the tension data to the processor provided in the handle via
signal lines of pin connector. If the elastic rope equipment is
pulled by the user to a distance of the standard action, the
tension sensor detects a tension data. If the elastic rope
equipment is not pulled by the user to the distance of the
standard action, the tension fails to meet a standard require-
ment, and the action of the user is invalid.

5.2) detecting a direction and an angle of the elastic rope
equipment being pulled by the movement posture sensor
provided in each handle, and determining by the handles
whether the direction and the angle corresponding to an
actual action meet a standard requirement based on action
varieties set by the user. If the actual action fails to meet the
standard requirement, the action of the user is invalid.

Preferably, in the step 4.2), the infrared detector built in
the jumping rope equipment detects a rotation direction of
Jumping with a signal sequence transmitted by three infrared
lamps.

As compared with the prior art, the present disclosure has
the following beneficial effects.

1. Two handles are provided in the intelligent fitness set
of the present invention. Each handle has a switchable and
hot-pluggable bayonet which can be connected to a plurality
of handheld fitness equipments. Moreover, a corresponding
sensor and pin connector matched with the bayonets of the
handles are provided on each of the plurality of handheld
fitness equipment. When the handles are connected to the
handheld fitness equipments, the processor provided in each
handle receives an equipment identification number trans-
mitted by the handheld fitness equipment via the pin con-
nector, and collects movement information (e.g., movement
count, whether movement action is correct, etc.) of the
handheld fitness equipment based on the equipment identi-
fication number, and then uploads the movement informa-
tion to a mobile terminal or a cloud server. Movement
information of a plurality of handheld fitness equipments is
collected through one same handle, simplifying the user’s
operation.

2. The intelligent fitness set of the present invention
includes two intelligent fitness handles and a plurality of
handheld fitness equipments. Preferably, the plurality of
handheld fitness equipments are, respectively, the abdominal
wheel equipment, the push-up equipment, the jumping rope
equipment and the elastic rope equipment. The abdominal
wheel equipment, the push-up equipment, the jumping rope
equipment and the elastic rope equipment are provided with
pin connector, such that the handles can be plugged respec-
tively into the four handheld fitness equipments. Based on
the equipment identification numbers transmitted by the pin
connector, the handles can be switched to the movement
modes of different handheld fitness equipments, and collect
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action feedback of different handheld fitness equipments,
such that the handles can be reused by a plurality of
handheld fitness equipments. One set of action training with
a plurality of handheld fitness equipments can be performed
with one same set of handles. The structure is simple and the
cost is low.

3. The intelligent fitness set of the present disclosure
provides a support and a base. The four handheld fitness
equipments are detachably fixed on the support. The two
handles are placed on the base, and the support is fixedly
connected to the base. As such, the entire set has an
attractive overall appearance and is compact, suitable for use
in various places.

4. Each of the handheld fitness equipments in the intel-
ligent fitness set of the present disclosure is provided with
more than one electronic movement detection techniques,
normalizing the completion standard of each action. As
such, action is normalized, and a movement is completed
only when standards are strictly complied with, so to achieve
anti-cheating.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a structural diagram of an intelligent fitness set
according to an embodiment of the present disclosure.

FIG. 2 is an exploded structural diagram of the intelligent
fitness set according to an embodiment of the present
disclosure.

FIG. 3 is a structural diagram of a handle according to an
embodiment of the present disclosure.

FIG. 4 is a functional block diagram illustrating the
connection of two handles with handheld fitness equipment
according to an embodiment of the present disclosure.

FIG. 5 is a schematic diagram of the handles after being
connected to an abdominal wheel equipment according to an
embodiment of the present disclosure.

FIG. 6 is a schematic diagram of the handles after being
withdrawn from the abdominal wheel equipment according
to an embodiment of the present disclosure.

FIG. 7 is a functional block diagram illustrating the
connection of the handles with the abdominal wheel equip-
ment according to an embodiment of the present disclosure.

FIG. 8 is a schematic diagram of a handle after being
connected to a portion of a push-up equipment according to
an embodiment of the present disclosure.

FIG. 9 is a schematic diagram of the handle after being
withdrawn from the portion of the push-up equipment
according to an embodiment of the present disclosure.

FIG. 10 is a functional block diagram illustrating the
connection of the handle with the push-up equipment
according to an embodiment of the present disclosure.

FIG. 11 is a schematic diagram of a handle after being
connected to an end of a jumping rope equipment according
to an embodiment of the present disclosure.

FIG. 12 is a schematic diagram of the handle after being
withdrawn from the end of the jumping rope equipment
according to an embodiment of the present disclosure.

FIG. 13 is a functional block diagram illustrating the
connection of the handle with the jumping rope equipment
according to an embodiment of the present disclosure.

FIG. 14 is a schematic diagram of a handle after being
connected to an end of an elastic rope equipment according
to an embodiment of the present disclosure.

FIG. 15 is a schematic diagram of the handle after being
withdrawn from the end of the elastic rope equipment
according to an embodiment of the present disclosure.
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FIG. 16 is a functional block diagram illustrating the
connection of the handle with the elastic rope equipment
according to an embodiment of the present disclosure.

In the drawings, reference numerals and components
denoted thereby are as follows:

1. support; 2. base; 3. abdominal wheel equipment; 4.
push-up equipment; 5. jumping rope equipment; 6. elastic
rope equipment; 7. handle; 8. first hole; 9. second hole; 10.
third hole; 11. bayonet; 12. first pin connector; 13. second
pin connector; 14. third pin connector; 15. fourth pin con-
nector; 16. opening; 17. elastic button; 18. elastic clamping
piece.

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

The present disclosure will be described below in further
detail in conjunction with embodiments and the accompa-
nying drawings, but the implementations of the present
disclosure are not limited thereto.

Embodiment 1

As shown in FIGS. 1 and 2, the intelligent fitness set of
this embodiment includes the support 1, the base 2, the
abdominal wheel equipment 3, the push-up equipment 4, the
Jumping rope equipment 5, the elastic rope equipment 6 and
two handles 7. The upper portion of the support 1 is provided
with the first hole 8, and the lower portion of the same is
provided with the second hole 9 and the third hole 10.

As shown in FIG. 3, one end of each handle 7 is closed,
while the other end of the handle is provided with a bayonet
11. The bayonet 11 is a switchable hot-pluggable bayonet,
configured to connect respectively to the abdominal wheel
equipment 3, the push-up equipment 4, the jumping rope
equipment 5 and the elastic rope equipment 6.

As shown in FIG. 4, each of the two handles 7 is provided
therein with the processor, the movement posture sensor, the
touch sensor and the power supply. The movement posture
sensor and the touch sensor are connected respectively with
the processor. The processor is an ARM processor that can
be provided on a circuit board. The movement posture
sensor is a six-axis movement posture sensor that can detect
the direction, angle and other postures of the elastic rope
equipment 6 when it is pulled. The touch sensor is used to
detect a touch signal when the handles 7 are grasped by a
user. The power supply is a lithium ion battery configured to
power the processor, the movement posture sensor and the
touch sensor.

After the two handles 7 are connected to any one of the
handheld fitness equipments, two touch sensors detect touch
signals when a user grasps the two handles with both hands.
When the handles are released from the hands (including the
situation in which the hands fail to grasp the handles tightly),
touch induction is invalid. As such, it is determined that
action of the user is invalid, and there is no increase in
counts.

One of the two handles 7 may be taken as the primary
handle (right handle), and the other one may be taken as the
secondary handle (left handle). The primary handle may be
provided therein with an RF (Radio Frequency) antenna and
a BLE (Bluetooth Low Energy) antenna through which
communicates with the mobile terminal. The secondary
handle may be provided therein with an RF antenna through
which communicates with the mobile terminal.

As shown in FIGS. 5 and 6, two ends of the abdominal
wheel equipment 3 are provided respectively with a first pin
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connector 12 matched with the bayonet 11 of a correspond-
ing handle 7. Each of the first pin connector 12 is provided
with a signal line.

As shown in FIG. 7, the abdominal wheel equipment 3 is
provided therein with a pressure sensor and an infrared
ranging device. The pressure sensor is configured to detect
aweight applied to the abdominal wheel equipment 3 by the
human body when a user uses the abdominal wheel equip-
ment 3. The infrared ranging device is configured to detect
the number of rolling turns of the abdominal wheel equip-
ment 3 and to convert it into a specific distance. When the
first pin connector 12 are plugged into the bayonets 11 of the
handles 7, the pressure sensor and the infrared ranging
device may transmit the detected data to the processors via
the signal lines of the first pin connector 12. After the two
handles 7 are connected to the abdominal wheel equipment
3, the user is prevented from cheating through the following
two detection methods:

1) avoiding insufficiency of the rolling distance of the
abdominal wheel. When the user is using the abdominal
wheel equipment, the infrared ranging device provided in
the abdominal wheel equipment detects the number of
rolling turns of the abdominal wheel equipment, converts
the number of rolling turns into a specific rolling distance,
and transmits this rolling distance data to the processor
provided in each handle via the signal lines of the first pin
connector 12. If the rolling distance fails to meet a standard
requirement (i.e. that the rolling distance reaches a set
threshold), the action of the user is invalid.

2) avoiding the situation in which the user assumes
improper postures or cheats by pushing fraudulently: when
the user is using the abdominal wheel equipment, a body
weight is placed on the abdominal wheel. The pressure
sensor provided in the abdominal wheel equipment transmits
this pressure data to the processor provided in each handle
via the signal lines of the first pin connector 12. If the user
grasps the handles with both hands and moves back and
forth, rather than push the handles according to a standard
action, no pressure from the human body can be detected by
the handles, such that the action of the user is determined
invalid.

As shown in FIGS. 8 and 9, the push-up equipment 4 is
composed of two portions (only one of the two portions is
shown). The top of each portion is provided with a second
pin connector 13 matched with the bayonet 11 of a corre-
sponding handle 7, and each of the second pin connector 13
is provided with a signal line.

As shown in FI1G. 10, the push-up equipment 4 is provided
with a pressure sensor, an infrared ranging device (an
infrared transmitter is provided in the left portion of the
push-up equipment 4, and an infrared receiver is provided in
the right portion of the push-up equipment 4. Both the
infrared emitter and the infrared receiver are provided with
two infrared lamps) and an infrared line-crossing detection
unit (an infrared emitter is provided in the left portion of the
push-up equipment 4. The infrared receiver is provided in
the right portion of the push-up equipment 4). The pressure
sensor is used for detecting pressure applied to the push-up
equipment 4 by the user with hands. When the second pin
connector 13 are plugged into the bayonets 11 of the handles
7, the pressure sensor, the infrared ranging equipment and
the infrared line-crossing detection unit may transmit the
detected data to the processors via the signal lines of the
second pin connector 13. After the two handles 7 are
connected to the push-up equipment 4, the user is prevented
from cheating through the following three detection meth-
ods:
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1) avoiding a deficient distance between the two portions
of the push-up equipment: when the user is using the
push-up equipment, the infrared ranging device provided in
the push-up equipment detects a distance between the two
portions of the push-up equipment, and transmits this dis-
tance data to the processor provided in each handle via the
signal lines of the second pin connector 13. If this distance
fails to meet a standard requirement, the action of the user
is invalid.

2) avoiding the user’s failure to push down his body to be
below the line: when the user is using the push-up equip-
ment, the infrared line-crossing detection unit provided in
the push-up equipment transmits the detected data to the
processor provided in each handle via the signal lines of the
second pin connector 13. If the user pushes down to reach
a standard line, the action of the user is correct; otherwise,
the action of the user is invalid.

3) avoiding a deceptive action: when the user is using the
push-up equipment, the pressure sensor provided in the
push-up equipment detects pressure applied to the push-up
equipment. If the user moves according to a standard action,
abody pressure will be applied through hands to the push-up
equipment. The pressure sensor calculates the pressure data
correspondingly, and transmits this pressure data to the
processor provided in each handle via the signal lines of the
second pin connector 13. If postures of the user are incorrect,
such that the pressure sensor fails to detect a pressure within
a corresponding range, the action of the user is invalid.

As shown in FIGS. 11 and 12, two ends (only one of the
two ends is shown) of the jumping rope equipment 5 are
provided respectively with a third pin connector 14 matched
with the bayonet 11 of a corresponding handle 7. Each of the
third pin connector 14 is provided with a signal line.

As shown in FIG. 13, the jumping rope equipment 5 is
provided therein with an infrared detector for detecting the
number of jumping turns and the jumping direction of the
user. When the third pin connector 14 are plugged into the
bayonets 11 of the handles 7, the infrared detector may
transmit the detected data to the processors via the signal
lines of the third pin connector 14. After the two handles are
connected to the jumping rope equipment, the user is pre-
vented from cheating through the following two detection
methods:

1) avoiding the cheating behavior of artificially increasing
the number of jumping counts: when the user is using the
Jumping rope equipment, the infrared detector provided in
the jumping rope equipment detects the number of jumping
turns of the user. When the user completes one turn of
jumping, a corresponding infrared detector will revolve for
one time, and if the user fails to complete one turn of
jumping, the infrared detector will detect that action of the
user is substandard and thus determine that this action of the
user is invalid. Finally, the infrared detector transmits the
accumulated number of turns to the processor provided in
each handle via the signal lines of the third pin connector 14.

2) avoiding confusion of actions: when the user is using
the jumping rope equipment, the infrared detector provided
in the jumping rope equipment detects the rotation direction
along which the user skips, such as forward-jumping direc-
tion, backward-jumping direction, cross-jumping direction,
etc., using a signal sequence transmitted by three infrared
lamps. This rotation direction data may be transmitted to the
processor provided in each handle via the signal lines of the
third pin connector 14. If it is detected that the direction
along which the user skips is not consistent with the pre-
defined direction (for example, the predefined direction is a
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forward-jumping direction, while the user skips in a back-
ward-jumping direction), it is determined that action of the
user is invalid.

As shown in FIGS. 14 and 15, an extension portion at
each of the two ends (only one of the two ends is shown) of
the elastic rope equipment 6 is provided with a fourth pin
connector 15 matched with the bayonet 11 of a correspond-
ing handle 7, while the other extension portion at each of the
two ends of the elastic rope equipment is provided with an
opening 16 for the corresponding handle 7 to pass through,
wherein each of the fourth pin connector 15 is provided with
a signal line.

As shown in FIG. 16, the elastic rope equipment 6 is
provided therein with a tension sensor for detecting the
tension data of the user; when the fourth pin connector 15
are plugged into the bayonets 11 of the handles 7, the tension
sensor may transmit the detected data to the processors via
the signal lines of the fourth pin connector 15. After the two
handles are connected to the elastic rope equipment, the user
is prevented from cheating through the following two detec-
tion methods:

1) when the user uses the elastic rope equipment, the
tension sensor provided in the elastic rope equipment detects
the tension produced when the elastic rope equipment is
pulled. A rope portion of the elastic rope equipment is an
elastic material. As such, when the rope portion is tensioned
and deformed within the elastic range, the length of defor-
mation is in direct proportion to the tension. Therefore, if the
elastic rope equipment is pulled by the user to the distance
of a standard action, the tension sensor will detect a corre-
sponding tension data, and transmit this tension data to the
processor provided in each handle via the signal lines of the
fourth pin connector 15. If the elastic rope equipment is not
pulled by the user to the distance of the standard action,
tension fails to meet a standard requirement, and it is
determined that the action of the user is invalid.

2) when the user is using the elastic rope equipment, the
movement posture sensor provided in each handle detects
the direction, angle and other postures of the elastic rope
equipment when it is pulled. When the elastic rope is pulled
in various manners, the handles will move at different angles
along forward, backward, leftward, rightward, upward,
downward and slanting directions. The handles determine
whether the direction and angle corresponding to an actual
action meet the standard requirement based on action vari-
eties set by the user. If the actual action fails to meet the
standard requirement, the action of the user is invalid.

As shown in FIGS. 3-16, each of the handles 7 is provided
thereon with an elastic button 17. elastic clamping pieces 18
are provided respectively at positions on the first pin con-
nector 12, the second pin connector 13, the third pin con-
nector 14 and the fourth pin connector 15 that correspond to
the elastic buttons 17. After the handles 7 are connected to
any one of the handheld fitness equipments, they will be
locked by the elastic clamping pieces 18 on the pin connec-
tor of the handheld fitness equipment, and when the elastic
buttons 17 on the handles 7 are pressed, the elastic clamping
pieces 18 on the pin connector of this handheld fitness
equipment are pressed to move downward, such that the
handles 7 can be released from this handheld fitness equip-
ment.

The working principle of this embodiment is as follows.
When the two handles 7 are connected to any one of the
handheld fitness equipments, the processor provided in each
handle 7 receives the equipment identification number trans-
mitted by this handheld fitness equipment via the pin con-
nector. Then, it may start to conduct counting for this
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handheld fitness equipment, collect movement information
(e.g., movement count, whether movement action is correct,
etc.) of this handheld fitness equipment based on the equip-
ment identification number, and then upload this movement
information to an APP (application) of the mobile terminal,
such that the mobile terminal can collect the movement
information of this handheld fitness equipment in a real-time
manner. When the handles are switched to the next handheld
fitness equipment, they will automatically identify the iden-
tification number thereof, and in the meantime, upload it to
the APP of the mobile terminal so as to count up different
movement information.

As shown in FIGS. 1-16, one of the two portions of the
push-up equipment 4 is detachably fixed on the upper
portion of the support 1 after the second pin connector 13
thereof is plugged into the first hole 8. The other one of the
two portions of the push-up equipment is detachably fixed
on the lower portion of the support 1 after the second pin
connector 13 thereof is plugged into the second hole 9. The
abdominal wheel equipment 3 is provided between the two
portions of the push-up equipment 4. Two ends of the
abdominal wheel equipment are plugged respectively into
the centers of the two portions of the push-up equipment 4
through the first pin connector 12. The jumping rope equip-
ment 5 is plugged into the third hole 10. A rope portion of
the elastic rope equipment 6 is hung on the support 1, such
that the two ends of the elastic rope equipment 6 are
positioned respectively on the left and right sides of the
support 1. The two handles 7 are placed on the base 2, and
the support 1 is fixedly connected to the base 2.

Embodiment 2

The main features of this embodiment are as follows:
when the handles 7 are connected to any one of the handheld
fitness equipments, the processor provided in each handle 7
receives the equipment identification number transmitted by
this handheld fitness equipment via pin connector. Then, it
may start counting for this handheld fitness equipment,
collect movement information (e.g., movement count,
whether movement action is correct, etc.) of this handheld
fitness equipment based on the equipment identification
number, and then upload this movement information to the
cloud server. Other contents are the same as those of
embodiment 1.

Embodiment 3

The main features of this embodiment are as follows: each
of the two handles 7 is further provided therein with a
photoelectric sensor (for counting), a heart rate sensor, a
distance measuring sensor, a pressure sensor, etc. These
sensors are connected respectively with the processors.
Other contents are the same as those of Embodiment 1.

Embodiment 4

The main features of this embodiment are as follows. The
intelligent fitness set may further comprise such handheld
fitness equipments as kettlebells, dumbbells, power twisters,
wrist exercising equipment and sit-up equipment. Other
contents are the same as those of embodiment 1.

The mobile terminal in the above embodiment may be a
smart phone, a PDA handheld terminal, a tablet computer, an
electronic book, a man-machine interaction terminal or other
handheld terminal equipment with displaying functions.
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In conclusion, the intelligent fitness set of the present
disclosure is provided with two handles, each of which has
a switchable and hot-pluggable bayonet that can be con-
nected to a plurality of handheld fitness equipments. More-
over, a corresponding sensor and pin connector matched
with the bayonets of the handles are provided on each
handheld fitness equipment. When the handles are con-
nected to a corresponding one of the fitness equipments, the
processor provided in each handle receives an equipment
identification number transmitted by the corresponding fit-
ness equipment via the pin connector, collects movement
information (e.g., movement count, whether movement
action is correct, etc.) of the corresponding fitness equip-
ment based on the equipment identification number, and
then uploads the movement information to a mobile terminal
or a cloud server. Movement information of a plurality of
handheld fitness equipments is collected through one same
handle, simplifying the user’s operation. Meanwhile, each of
the handheld fitness equipments in the intelligent fitness set
of the present disclosure is provided with more than one
electronic movement detection techniques, normalizing the
completion standard of each action. As such, action is
normalized, and a movement is completed only when stan-
dards are strictly complied with, so to achieve anti-cheating.

What have been described above are merely preferred
embodiments of the present disclosure patent, and the scope
of protection of the present disclosure patent is not limited
thereto. Without departing from the scope disclosed by the
present patent disclosure, the equivalents or changes that are
made to the technical solution and inventive concept of the
present disclosure patent by those technicians familiar with
the technical field shall be covered by the scope of protection
of the present patent application.

What is claimed is:

1. An intelligent fitness set, comprising: a support, a base,
a plurality of handheld fitness equipments and two handles;

wherein a processor, a movement posture sensor and a
touch sensor are built in each of the two handles;

the movement posture sensor and the touch sensor are
connected respectively to the processor;

one end of each of the two handles is closed; a bayonet is
provided at the other end of each of the two handles;

the bayonet is switchable and hot-pluggable, and config-
ured to connect respectively to any one of the plurality
of handheld fitness equipments when the two handles
and the plurality of handheld fitness equipments are
disassembled from the fitness set;

a sensor and a pin connector matched with the bayonet of
each of the two handles are correspondingly provided
on each of the plurality of handheld fitness equipments;

a signal line is provided with the pin connector;

the plurality of handheld fitness equipments are detach-
ably fixed on the support;

the two handles are placed on the base when in an
assembled form;

the support is fixedly connected to the base;

when the handles are disassembled from the fitness set
and are connected to any one of the plurality of
handheld fitness equipments, the processor in each of
the two handles is configured to:

receive an equipment identification number transmitted
by the corresponding handheld fitness equipment via
the pin connector, collect movement information of the
corresponding handheld fitness equipment based on the
equipment identification number, and upload the move-
ment information to a mobile terminal or a cloud
server;
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when a user grasps the two handles with both hands, the
touch sensor detects touch signals, and when the two
handles are released from both hands of the user, touch
induction is invalid and an action of the user is invalid,
and a count of the action will not increase; wherein the
two handles detaching from both hands comprises both
hands failing to grasp tight;

the plurality of handheld fitness equipments comprise an
abdominal wheel equipment, a push-up equipment, a
Jumping rope equipment and an elastic rope equipment;

wherein the abdominal wheel equipment comprises a first
pressure sensor and a first infrared ranging device built
in the abdominal wheel equipment; the pin connector of
the abdominal wheel matched with the bayonet of each
of the two handles is provided at each of two ends of
the abdominal wheel equipment;

the push-up equipment comprises a second pressure sen-
sor, a second infrared ranging device and a first infrared
line-crossing detection unit built in the push-up equip-
ment; the push-up equipment is divided into two por-
tions; wherein the pin connector of the push-up equip-
ment matched with the bayonet of each of the two
handles is provided at a top of each of the two portions;

the jumping rope equipment comprises an infrared detec-
tor built in the jumping rope equipment; the pin con-
nector of the jumping rope equipment matched with the
bayonet of each of the two handles is provided at each
of two ends of the jumping rope equipment;

the elastic rope equipment comprises two ends and a
tension sensor built in the elastic rope equipment;

the pin connector of the elastic rope equipment matched
with the bayonet of each of the two handles is provided
respectively at an extension portion of the two ends of
the elastic rope equipment; an opening is provided at
another extension portion of the two ends of the elastic
rope equipment for receiving one of the two handles;

a first hole is provided at an upper portion of the support,
and a second hole and a third hole are provided at a
lower portion of the support;

one portion of the push-up equipment is detachably fixed
on the upper portion of the support after the pin
connector of the push-up equipment is plugged into the
first hole; the other portion of the push-up equipment is
detachably fixed on the lower portion of the support
after the pin connector of the push-up equipment is
plugged into the second hole;

the abdominal wheel equipment is provided between the
two portions of the push-up equipment when being
assembled in the fitness set; the pin connector at each
of the two ends of the abdominal wheel equipment are
plugged respectively into centers of the two portions of
the push-up equipment;

the jumping rope equipment is plugged into the third hole;

a rope portion of the elastic rope equipment is hung on the
support, such that the two ends of the elastic rope
equipment are positioned respectively on a left and a
right side of the support.

2. The intelligent fitness set of claim 1, wherein an elastic

button is provided on each of the two handles;

an elastic clamping piece is provided on the pin connector
of the abdominal wheel equipment, the push-up equip-
ment, the jumping rope equipment and the elastic rope
equipment corresponding to the elastic button on each
of the two handles;
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the two handles are locked by the elastic clamping piece
on the pin connector after each of the two handles is
connected to the corresponding handheld fitness equip-
ment; and
when the elastic button on each of the two handles is
pressed, the elastic clamping piece on the pin connector
is pressed to move downward, enabling each of the two
handles to depart from the corresponding handheld
fitness equipment.
3. The intelligent fitness set of claim 1, wherein a power
supply is built in each of the two handles, and the power
supply is configured to power the processor, the movement
posture sensor and the touch sensor.
4. The intelligent fitness set according to claim 1, wherein
a photoelectric sensor is further built in each of the two
handles, and the photoelectric sensor is connected to the
processor.
5. The intelligent fitness set according to claim 1, wherein
a heart rate sensor is further built in each of the two handles,
and the heart rate sensor is connected to the processor.
6. An anti-cheating method based on the intelligent fitness
set of claim 1, comprising:
determining whether the user is cheating or not by the
built-in processor in each of the two handles based on
data from the movement posture sensor and the touch
sensor built in each of the two handles and data fed
back from the sensor built in each of the plurality of
handheld fitness equipments, when the two handles are
connected to any one of the plurality of handheld
fitness equipments.
7. The anti-cheating method of claim 6, wherein the
method further comprises:
detecting touch signals by the touch sensor when the user
grasps the two handles with both hands, after the two
handles are connected to any one of the plurality of
handheld fitness equipments; wherein if the two
handles are released from both hands, the touch induc-
tion is invalid and the action of the user is invalid, and
the counts of the action does not increase; wherein

when the two handles are connected to the abdominal
wheel equipment, the method comprises:

detecting by the infrared ranging device built in the

abdominal wheel equipment a number of rolling turns
of the abdominal wheel equipment, converting the
number of rolling turns into a rolling distance, and
transmitting the rolling distance data to the processor
built in each of the two handles via signal lines of the
pin connector; wherein if the rolling distance fails to
meet a standard requirement, it is determined that an
action of the user is invalid; or

placing a bodyweight on the abdominal wheel, transmit-

ting a pressure data from the first pressure sensor built
in the abdominal wheel equipment to the processor
built in each of the two handles via the signal lines of
the pin connector when the user uses the abdominal
wheel equipment; wherein if the user grasps the two
handles with both hands and moves back and forth,
rather than push the two handles according to a stan-
dard movement, no pressure from the bodyweight can
be detected by the two handles, and the action of the
user is invalid;

when the two handles are connected to the push-up

equipment, the method comprises:

detecting a distance between two portions of the push-up

equipment, and transmitting the distance data to the
processor built in each of the two handles via signal
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lines of pin connector; wherein if the distance fails to
meet a set threshold, the action of the user is invalid; or
transmitting detected data to the processor built in each of
the two handles by the infrared line-crossing detection
unit built in the push-up equipment via the signal lines
of the pin connector; wherein if the user pushes down
to reach or to exceed a standard line, the action of the
user is correct; otherwise, the action of the user is
invalid; or
detecting a pressure applied to the push-up equipment by
the second pressure sensor built in the push-up equip-
ment; wherein if the user moves according to a standard
action, a body pressure is applied through hands to the
push-up equipment; calculating the corresponding
pressure data by the second pressure sensor, and trans-
mitting the pressure data to the processor built in each
of the two handles via the signal lines of the pin
connector; wherein if a posture of the user is incorrect,
such that the second pressure sensor fails to detect a
pressure within a range, the action of the user is invalid;
when the two handles are connected to the jumping rope
equipment, the method comprises:
detecting the number of jumping turns of the user by the
infrared detector built in the jumping rope equipment;
and transmitting an accumulated number of turns to the
processor built in each of the two handles by the
infrared detector via signal lines of pin connector;
wherein if the user fails to complete one turn of
jumping, the infrared detector detects that action of the
user is substandard and the action of the user is invalid;
or
detecting a rotation direction of the user’s jumping by the
infrared detector built in the jumping rope equipment;
transmitting the rotation direction data to the processor
built in each of the two handles the signal lines of the
pin connector; wherein if the rotation direction of the
user’s jumping detected is not consistent with a pre-
defined direction, the action of the user is invalid; and
when the two handles are connected to the elastic rope
equipment, the method comprises:
detecting a tension produced by the tension sensor when
the elastic rope equipment is pulled; transmitting a
tension data to the processor provided in each of the
two handles via signal lines of pin connector; wherein
if the elastic rope equipment is pulled by the user to a
distance of the standard action, the tension sensor
detects the tension data; if the elastic rope equipment is
not pulled by the user to the distance of the standard
action, the tension fails to meet a standard requirement,
and the action of the user is invalid; or
detecting a direction and an angle of the elastic rope
equipment being pulled by the movement posture sen-
sor provided in each of the two handles, and determin-
ing by the two handles whether the direction and the
angle detected corresponding to an actual action meet
a standard requirement based on action varieties set by
the user; wherein if the actual action fails to meet the
standard requirement, the action of the user is invalid.
8. The anti-cheating method of claim 7, wherein the
infrared detector built in the jumping rope equipment detects
the rotation direction of jumping with a signal sequence
transmitted by three infrared lamps.
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