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PARACHUTE CONTROL SYSTEM AND
METHOD FOR AN AIRCRAFT

TECHNOLOGY FIELD

The present disclosure relates to an aircraft, in particular to
a parachute control system and method for an aircraft.

BACKGROUND

Small unmanned aircrafts often use wireless remote con-
trols, and produce lift and change in direction of the aircraft
through the forward and reverse rotations of the upper and
lower rotors. Compared to large-scaled manned aircrafts,
small-scaled aircrafts have the characteristics of having small
size, flexibility, low cost, and convenience in landing, so
small-scaled aircrafts are widely used in fields such as model
aircraft, agriculture, fire prevention and aerial photography.
Small-scaled aircrafts usually cannot complete ultra-long
flight due to its characteristics such as small size, and light
carry load. Therefore, during a flight, if the aircraft experi-
ences a power shortage, it may result in flight shutdown of
aircraft, which may very likely lead to a crash. On the other
hand, when an operation system of the aircraft experiences a
mechanical failure, or an electrical system failure, or an
operator error, or an impact from a foreign object (bird strike)
or other reasons, it will also cause the remote-controlled
aircraft to shut down in flight.

Typically, protective measures taken against the flight shut-
down often involve mounting a protection parachute device
on the aircraft. The goal is to open the parachute during crash
of'the aircraft, to realize a slow landing of the aircraft. In prior
art, the opening of parachute of a small-scaled aircraft usually
involves a user control of a remote controller, and the con-
troller sends out a control command to control the opening of
the parachute. Because this mode of control involves a human
action to open the parachute, when the aircraft flies at a height
outside the view of a human user, a user will fail to determine
the flight status of the aircraft and will fail to control the
opening of the parachute through the remote controller. When
the aircraft is in an abnormal flight state, the failure of timely
opening of the parachute will cause a crash and damage to the
aircraft.

SUMMARY

The present disclosure aims to provide a parachute control
system and method for an aircraft, which automatically and
accurately controls the parachute to open in accordance with
a flight state, ensuring that the aircraft may descend at a slow
pace when the aircraft encounters any operation issues and
preventing any damage or loss of the aircraft.

On one aspect, embodiments of the present disclosure pro-
vide a parachute control system for an aircraft to control
opening of a parachute of the aircraft. The aircraft comprises
an aircraft body and the parachute mounted on the aircraft
body. The parachute control system for an aircraft comprises
a sensor device, a first control device, a second control device
and a drive device. The sensor device is provided within the
parachute, and is configured for sensing flight states of the
aircraft, for converting the flight states to a sensor signal, and
for transmitting the sensor signal to the first control device.
The first control device is provided within the parachute, and
the first control device is electrically connected to the sensor
device for receiving the sensor signal, and is configured for
judging whether the aircraft is in a normal flight state based on
the sensor signal. If the aircraft is in an abnormal flight state,
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the first control device is configured to convert the sensor
signal into a first control signal and a second control signal, to
transmit the first control signal to the drive device, and to
transmit the second control signal to the second control
device. The drive device is provided within the parachute, and
is electrically connected to the first control device and the
parachute, and is configured for receiving the first control
signal and for driving the parachute to open in accordance
with the first control signal. The second control device is
provided within the aircraft body, is electrically connected to
the first control device, and is configured for receiving the
second control signal, and for controlling the termination of
operation of the aircraft body in accordance with the second
control signal.

Preferably, the sensor device comprises a gyroscope,
which is electrically connected to the first control device and
is configured for sensing the flight inclination angle of the
aircraft.

Preferably, the first control device is configured for con-
firming that the aircraft is in an abnormal flight state when the
flight inclination angle is greater than a predetermined angle.

Preferably, the sensor device further comprises a GPS sig-
nal detector. The GPS signal detector is electrically connected
to the first control device, and is configured for detecting a
time interval of the aircraft to receive GPS signals.

Preferably, the first control device is further configured for
confirming that the aircraft is in an abnormal flight state when
the time interval is greater than a predetermined value of time
interval.

Preferably, the sensor device further comprises a detector
for remaining battery power. The detector for remaining bat-
tery power is electrically connected to the first control device,
and is configured for detecting the remaining battery power of
the aircraft.

Preferably, the first control device is further configured for
confirming that the aircraft is in an abnormal flight state when
the remaining battery power is less than a predetermined
value of battery power.

Preferably, the parachute control system for the aircraft
further comprises a remote controller. The remote controller
is configured for receiving a control command triggered by a
user, and is configured for transmitting a remote control sig-
nal to the second control device in accordance with the con-
trol command. The remote control signal is configured for
terminating operation of the aircraft through the second con-
trol device in accordance with the remote control signal. The
remote control signal is configured to be converted into a third
control signal and the third control signal is configured to be
transmitted to the first control device. The first control device
is configured to convert the third control signal into a fourth
control signal, and to transmit the fourth control signal to the
drive device. The drive device is configured to drive the para-
chute to open in accordance with the fourth control signal.

On one aspect, embodiments of the present disclosure also
provide a parachute control method for an aircraft for con-
trolling opening of a parachute. The aircraft comprises an
aircraft body and the parachute mounted on the aircraft body.
The parachute control method comprises: sensing a flight
state of the aircraft through a sensor device in a parachute
control system for the aircraft; converting the flight state of
the aircraft to a sensor signal and transmitting the sensor
signal to a first control device of the parachute control system;
judging whether the aircraft is in a normal flight state through
the first control device based on the sensor signal; if the
aircraft is in an abnormal flight state, converting the sensor
signal into a first control signal and a second control signal
through the first control device, transmitting the first control
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signal to a drive device in the parachute control system, and
transmitting the second control signal to a second control
device in the parachute control system; controlling the para-
chute to open through the drive device in accordance with the
first control signal, and controlling the termination of opera-
tion of the aircraft through the second control device in accor-
dance with the second control signal.

Preferably, the flight state comprises a flight inclination
angle; wherein sensing flight state of the aircraft by the sensor
device comprises: sensing a flight inclination angle of the
aircraft by a gyroscope.

Preferably, judging whether the aircraft is in a normal flight
state comprises: when the flight inclination angle is greater
than a predetermined angle, confirming that the aircraft is in
an abnormal flight state through the first control device.

Preferably, the flight state comprises a time interval of the
aircraft to receive GPS signals; sensing the flight state of the
aircraft by the sensor device comprises: sensing a time inter-
val of the aircraft to receive GPS signals through a GPS signal
detector.

Preferably, judging whether the aircraft is in a normal flight
state comprises: when the time interval is greater than a
predetermined value of time interval, confirming that the
aircraft is in an abnormal flight state through the first control
device.

Preferably, the aircraft flight state comprises a remaining
battery power of the aircraft; sensing the flight state of the
aircraft by the sensor device comprises: detecting the remain-
ing battery power of the aircraft by a detector for remaining
battery power.

Preferably, judging whether the aircraft is in a normal flight
state comprises: when the remaining battery power of the
aircraft is less than a predetermined value of battery power,
confirming that the aircraft is in an abnormal flight state
through the first control device.

Preferably, the parachute control method further com-
prises: receiving a control command from a remote controller
triggered by a user, and transmitting a remote control signal to
the second control device in accordance with the control
command; terminating operation of the aircraft through the
second control device in accordance with the remote control
signal, converting the remote control signal into a third con-
trol signal and transmitting the third control signal to the first
control device; converting the third control signal into a
fourth control signal through the first control device, and
transmitting the fourth control signal to the drive device; and
driving the parachute to open through the drive device.

Therefore, the present disclosure provides a parachute con-
trol system and method for an aircraft, which automatically
sense the flight state of an aircraft, and automatically control
the parachute to open and terminate the operation of the
aircraft. When the aircraft flies at an height and range out of a
view of a user, if the aircraft is in an abnormal flight state, the
aircraft is configured to realize automatic control of the para-
chute to open and automatic termination of the operation of
the aircraft, ensuring that the aircraft may descend at a slow
pace when encountering any operation issues and preventing
any damage or loss of the aircraft.

BRIEF DESCRIPTION OF FIGURES

In order to more clearly illustrate the technical schemes,
the following embodiments are illustrated together with the
accompanying drawings. It is obvious that the following
descriptions of the drawings depict only some embodiments.
Those skilled in the art may derive other drawings from the
current drawings without any inventive effort.
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FIG. 1 shows a diagram of components for a parachute
control system for an aircraft according to an embodiment of
the present.

FIG. 2 shows aflowchart of an automatic control process to
open a parachute of an aircraft in a parachute control method
for an aircraft provided in the present disclosure.

FIG. 3 shows a flowchart of a control process by a remote
controller to open a parachute of an aircraft in a parachute
control method for an aircraft provided in the present disclo-
sure.

DETAILED DESCRIPTION

Below are a detailed description of the embodiments of the
disclosure in view of the accompanying drawings, and the
clear and detailed description of the technical schemes of the
present disclosure.

As shown in FIG. 1, according to an embodiment of the
present disclosure, a parachute control system for an aircraft
100 is provided to control opening of a parachute of the
aircraft 200. The aircraft 200 comprises an aircraft body 210
and the parachute 220 mounted on the aircraft body 210. The
parachute control system for an aircraft 100 comprises a
sensor device 10, a first control device 20, a second control
device 30 and a drive device 40.

The sensor device 10 is provided within the parachute 220,
and is configured for sensing flight states of the aircraft 200,
for converting the flight states of the aircraft 200 to a sensor
signal, and for transmitting the sensor signal to the first con-
trol device 20.

The first control device 20 is provided within the parachute
220, and the first control device 20 is electrically connected to
the sensor device 10 for receiving the sensor signal, and is
configured for judging whether the aircraft 200 is in a normal
flight state based on the sensor signal. If the aircraft 200 is in
an abnormal flight state, the first control device 20 is config-
ured to convert the sensor signal into a first control signal and
a second control signal, to transmit the first control signal to
the drive device 40, and to transmit the second control signal
to the second control device 30.

The drive device 40 is provided within the parachute 220,
and is electrically connected to the first control device 20 and
the parachute 220, and is configured for receiving the first
control signal and for driving the parachute 220 to open in
accordance with the first control signal.

The second control device 30 is provided within the aircraft
body 210, is electrically connected to the first control device
20, and is configured for receiving the second control signal,
and for controlling the termination of operation of the aircraft
body 210 in accordance with the second control signal.

Therefore, the present disclosure provides a parachute con-
trol system for an aircraft 100, which automatically sense the
flight state of the aircraft 200, and automatically control the
parachute 220 to open and terminate the operation of the
aircraft body 210. When the aircraft 200 flies at an height and
range out of a view of a user, if the aircraft 200 is in an
abnormal flight state, the aircraft 200 is configured to realize
automatic control of the parachute 220 to open and automatic
termination of the operation of the aircraft body 210 through
the parachute control system for an aircraft 100, ensuring that
the aircraft 200 may descend at a slow pace when encounter-
ing any operation issues and preventing any damage or loss of
the aircraft 200.

According to an embodiment, the sensor device 10 com-
prises a gyroscopell, a GPS signal detector 12 and a detector
for remaining battery 13.
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The gyroscopell is electrically connected to the first control
device 20 and is configured for sensing the flight inclination
angle of the aircraft 200. The first control device 20 is also
configured for confirming that the aircraft 200 is in an abnor-
mal flight state when the flight inclination angle is greater
than a predetermined angle. In contrast, when the flight incli-
nation angle is smaller than the predetermined angle, the first
control device 20 is also configured for confirming that the
aircraft 200 is in a normal flight state.

According to an embodiment, a predetermined angle is
45°.

The GPS signal detector 12 is electrically connected to the
first control device 20, and is configured for detecting a time
interval of the aircraft 200 to receive GPS signals. The first
control device 20 is further configured for confirming that the
aircraft 200 is in an abnormal flight state when the time
interval is greater than a predetermined value of time interval.
In contrast, when the time interval is smaller than a predeter-
mined value of time interval, the first control device 20 is also
configured for confirming that the aircraft 200 is in a normal
flight state.

According to an embodiment, a predetermined value of
time interval is 10 ms (millisecond).

The detector for remaining battery power 13 is electrically
connected to the first control device 20, and is configured for
detecting the remaining battery power of the aircraft 200. The
first control device 20 is further configured for confirming
that the aircraft 200 is in an abnormal flight state when the
remaining battery power is less than a predetermined value of
battery power. In contrast, when the remaining battery power
is greater than a predetermined value of battery power, the
first control device 20 is further configured for confirming
that the aircraft 200 is in a normal flight state.

Furthermore, the parachute control system for the aircraft
100 further comprises a remote controller 50. The remote
controller 50 is configured for receiving a control command
triggered by a user, and is configured for transmitting a
remote control signal to the second control device 30 in
accordance with the control command. The remote control
signal is configured for terminating operation of the aircraft
body 210 through the second control device 30 in accordance
with the remote control signal. The remote control signal is
configured to be converted into a third control signal and the
third control signal is configured to be transmitted to the first
control device 20. The first control device 20 is configured to
convert the third control signal into a fourth control signal,
and to transmit the fourth control signal to the drive device 40.
The drive device 40 is configured to drive the parachute 220 to
open in accordance with the fourth control signal.

When the aircraft 200 is in a normal flight state, a user may
choose to use the remote controller to control the parachute
220 to open based on user’s need. Therefore, the presently
disclosed parachute control system for the aircraft 100 not
only realizes the automatic control of parachute to open but
also realize the remote control of the opening of the parachute
by a user, therefore providing convenience to the user.

FIG. 2 shows a flowchart of an automatic control process to
open a parachute 220 of an aircraft 200 in a parachute control
method for an aircraft provided in the present disclosure.
According to an embodiment, the parachute control method
for an aircraftis to control the process to open a parachute 220
of'an aircraft 200. The aircraft 200 comprises an aircraft body
210 and the parachute 220 mounted on the aircraft body 210.
The parachute control method comprises the following steps.

Step S100 comprises sensing a flight state of the aircraft
200 through a sensor device 10 in a parachute control system
for the aircraft 100, and converting the flight state of the
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aircraft 200 to a sensor signal and transmitting the sensor
signal to a first control device 20 of the parachute control
system.

Step S110 comprises judging whether the aircraft 200 is in
a normal flight state through the first control device 20 based
on the sensor signal.

Step S120 comprises: if the aircraft 200 is in an abnormal
flight state, converting the sensor signal into a first control
signal and a second control signal through the first control
device 20, transmitting the first control signal to a drive device
40 in the parachute control system, and transmitting the sec-
ond control signal to a second control device 30 in the para-
chute control system.

Step S130 comprises controlling the parachute 220 to open
through the drive device 40 in accordance with the first con-
trol signal, and controlling the termination of operation of the
aircraft 200 through the second control device 30 in accor-
dance with the second control signal.

According to a first embodiment, the flight state comprises
a flight inclination angle; sensing flight state of the aircraft
200 by the sensor device 10 comprises: sensing a flight incli-
nation angle of the aircraft 200 by a gyroscope 11.

Judging whether the aircraft 200 is in a normal flight state
comprises: when the flight inclination angle is greater than a
predetermined angle, confirming that the aircraft 200 is in an
abnormal flight state through the first control device 20.

When the flight inclination angle is smaller than the pre-
determined angle, confirming that the aircraft 200 is in a
normal flight state through the first control device 20.

According to the embodiment, a predetermined angle is
45°.

According to a second embodiment, the flight state com-
prises a time interval of the aircraft 200 to receive GPS sig-
nals; sensing the flight state of the aircraft 200 by the sensor
device 10 comprises: sensing a time interval of the aircraft
200 through a GPS signal detector 12. Judging whether the
aircraft 200 is in a normal flight state comprises: when the
time interval is greater than a predetermined value of time
interval, confirming that the aircraft 200 is in an abnormal
flight state through the first control device 20.

When the time interval is smaller than a predetermined
value of time interval, confirming that the aircraft 200 is in a
normal flight state through the first control device 20. Accord-
ing to the embodiment, a predetermined value oftime interval
is 10 ms (millisecond).

According to a third embodiment, the aircraft flight state
comprises a remaining battery power of the aircraft 200;
sensing the flight state of the aircraft by the sensor device 10
comprises: detecting the remaining battery power of the air-
craft 200 by a detector for remaining battery power 13.

Judging whether the aircraft 200 is in a normal flight state
comprises: when the remaining battery power of the aircraft
200 is less than a predetermined value of battery power,
confirming that the aircraft 200 is in an abnormal flight state
through the first control device 20. In contrast, when the
remaining battery power is greater than a predetermined
value of battery power, confirming that the aircraft 200 is in a
normal flight state through the first control device 20.

Therefore, presently disclosed parachute control method
for an aircraft automatically senses the flight state of the
aircraft 200, and automatically control the parachute 220 to
open and control the termination of the operation of the air-
craft body 210. When the aircraft 200 flies at an height and
range out of a view of a user, if the aircraft 200 is in an
abnormal flight state, the aircraft 200 automatically controls
the parachute 220 to open and automatically terminates of the
operation of the aircraft body 210 through the parachute
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control system for an aircraft 100, ensuring that the aircraft
200 may descend at a slow pace when encountering any
operation issues and preventing any damage or loss of the
aircraft 200.

FIG. 3 shows a flowchart of a control process by a remote
controller 50 to open a parachute 220 of an aircraft 200 in a
parachute control method for an aircraft provided in the
present disclosure. The parachute control method for an air-
craft comprises the following steps.

Step S200 comprises receiving a control command from a
remote controller 50 triggered by a user, and transmitting a
remote control signal to the second control device 30.

Step S210 comprises terminating operation of the aircraft
200 through the second control device 30 in accordance with
the remote control signal, converting the remote control sig-
nal into a third control signal and transmitting the third con-
trol signal to the first control device 20.

Step S220 comprises converting the third control signal
into a fourth control signal through the first control device 20,
and transmitting the fourth control signal to the drive device
40.

Step S230 comprises driving the parachute 220 to open
through the drive device 20.

Therefore, when the aircraft 200 is in an abnormal flight
state, a user may choose to control the parachute 220 to open
based on a user’s need through the parachute control method
based on a remote controller. Thus, the parachute control
method for an aircraft not only realizes automatic control of
the parachute 220 to open, but also realize the user-controlled
remote control of the parachute 220 to open, providing con-
venience to the user.

The descriptions above are preferred embodiments. Thus,
it will be apparent to one skilled in the art that modifications
may be made without departing from the protection scope of
the claims set out below, and such modifications are within
the protective scope of the present disclosure.

We claim:
1. A parachute control system for an aircraft to control
opening of a parachute of the aircraft, wherein the aircraft
comprises an aircraft body and the parachute mounted on the
aircraft body; wherein the parachute control system for an
aircraft comprises a sensor device, a first control device, a
second control device and a drive device;
wherein the sensor device is provided within the parachute,
and is configured for sensing flight states of the aircraft,
for converting the flight states to a sensor signal, and for
transmitting the sensor signal to the first control device;

wherein the first control device is provided within the para-
chute, and the first control device is electrically con-
nected to the sensor device for receiving the sensor sig-
nal, and is configured for judging whether the aircraft is
in a normal flight state based on the sensor signal; when
the aircraft is in an abnormal flight state, the first control
device is configured to convert the sensor signal into a
first control signal and a second control signal, to trans-
mit the first control signal to the drive device, and to
transmit the second control signal to the second control
device;

wherein the drive device is provided within the parachute,

and is electrically connected to the first control device
and the parachute, and is configured for receiving the
first control signal and for driving the parachute to open
in accordance with the first control signal; and
wherein the second control device is provided within the
aircraft body, is electrically connected to the first control
device, and is configured for receiving the second con-

30

40

45

50

55

8

trol signal, and for controlling the termination of opera-
tion of the aircraft body in accordance with the second
control signal.

2. The parachute control system for the aircraft according
to claim 1, wherein the sensor device comprises a gyroscope,
which is electrically connected to the first control device and
is configured for sensing a flight inclination angle of the
aircraft.

3. The parachute control system for the aircraft according
to claim 2, wherein the first control device is configured for
confirming that the aircraft is in the abnormal flight state
when the flight inclination angle is greater than a predeter-
mined angle.

4. The parachute control system for the aircraft according
to claim 1, wherein the sensor device further comprises a GPS
signal detector; wherein the GPS signal detector is electri-
cally connected to the first control device, and is configured
for detecting a time interval of the aircraft to receive GPS
signals.

5. The parachute control system for the aircraft according
to claim 4, wherein the first control device is further config-
ured for confirming that the aircraft is in the abnormal flight
state when the time interval is greater than a predetermined
value of time interval.

6. The parachute control system for the aircraft according
to claim 1, wherein the sensor device further comprises a
detector for remaining battery power; wherein the detector for
remaining battery power is electrically connected to the first
control device, and is configured for detecting the remaining
battery power of the aircraft.

7. The parachute control system for the aircraft according
to claim 6, wherein the first control device is further config-
ured for confirming that the aircraft is in the abnormal flight
state when the remaining battery power is less than a prede-
termined value of battery power.

8. The parachute control system for the aircraft according
to claim 1, wherein the parachute control system for the
aircraft further comprises a remote controller; wherein the
remote controller is configured for receiving a control com-
mand triggered by a user, and is configured for transmitting a
remote control signal to the second control device in accor-
dance with the control command; wherein the remote control
signal is configured for terminating operation of the aircraft
through the second control device in accordance with the
remote control signal; wherein the remote control signal is
configured to be converted into a third control signal and the
third control signal is configured to be transmitted to the first
control device; wherein the first control device is configured
to convert the third control signal into a fourth control signal,
and to transmit the fourth control signal to the drive device;
and the drive device is configured to drive the parachute to
open in accordance with the fourth control signal.

9. A parachute control method for an aircraft for control-
ling opening of a parachute;

wherein the aircraft comprises an aircraft body and the

parachute mounted on the aircraft body; wherein the
parachute control method comprises:
sensing a flight state of the aircraft through a sensor device
in a parachute control system for the aircraft, wherein
the sensor device is provided within the parachute;

converting the flight state of the aircraft to a sensor signal
and transmitting the sensor signal to a first control device
of the parachute control system, wherein the first control
device is provided within the parachute;

judging whether the aircraft is in a normal flight state

through the first control device based on the sensor sig-
nal;
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when the aircraft is in an abnormal flight state, converting
the sensor signal into a first control signal and a second
control signal through the first control device, transmit-
ting the first control signal to a drive device in the para-
chute control system, and transmitting the second con-
trol signal to a second control device in the parachute
control system;

controlling the parachute to open through the drive device

in accordance with the first control signal, and control-
ling the termination of operation of the aircraft through
the second control device in accordance with the second
control signal.

10. The parachute control method for the aircraft according
to claim 9, wherein the flight state comprises a flight inclina-
tion angle; wherein sensing flight state of the aircraft by the
sensor device comprises:

sensing the flight inclination angle of the aircraft by a

gyroscope.

11. The parachute control method for the aircraft according
to claim 10, wherein judging whether the aircraft is in the
normal flight state comprises: when the flight inclination
angle is greater than a predetermined angle, confirming that
the aircraft is in the abnormal flight state through the first
control device.

12. The parachute control method for the aircraft according
to claim 9, wherein the flight state comprises a time interval of
the aircraft to receive GPS signals; wherein sensing the flight
state of the aircraft by the sensor device comprises: sensing
the time interval of the aircraft to receive GPS signals through
a GPS signal detector.

13. The parachute control method for the aircraft according
to claim 12, wherein judging whether the aircraft is in the
normal flight state comprises: when the time interval is
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greater than a predetermined value of the time interval, con-
firming that the aircraft is in the abnormal flight state through
the first control device.

14. The parachute control method the aircraft according to
claim 9, wherein the aircraft flight state comprises a remain-
ing battery power of the aircraft; wherein sensing the flight
state of the aircraft by the sensor device comprises:

detecting the remaining battery power of the aircraft by a

detector for remaining battery power.

15. The parachute control method for the aircraft according
to claim 14, wherein judging whether the aircraft is in the
normal flight state comprises: when the remaining battery
power of the aircraft is less than a predetermined value of
battery power, confirming that the aircraft is in the abnormal
flight state through the first control device.

16. The parachute control method for the aircraft according
to claim 9, wherein the parachute control method further
comprises:

receiving a control command from a remote controller

triggered by a user, and transmitting a remote control
signal to the second control device in accordance with
the control command,;

terminating operation of the aircraft through the second

control device in accordance with the remote control
signal, converting the remote control signal into a third
control signal and transmitting the third control signal to
the first control device;

converting the third control signal into a fourth control

signal through the first control device, and transmitting
the fourth control signal to the drive device; and
driving the parachute to open through the drive device.

#* #* #* #* #*



