wo 2016/041350 A1 [N I/ N0F V00 00O R 0 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/041350 A1

24 March 2016 (24.03.2016) WIPO I PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
HO4W 84/18 (2009.01) HO4W 24/04 (2009.01) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
.PCT/CN2015/077070 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, F1, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
21 April 2015 (21.04.2015) KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
) MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:
201410469731.0 (84) Designated States (uniess otherwise indicated, for every
15 September 2014 (15.09.2014) CN kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(71) Applicant: ZHEJIANG SHENGHUI LIGHTING CO., TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
LTD. [CN/CN]; West Jiachuang Road, Xiuzhou Industrial TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
Park, Jiaxing, Zhejiang 314015 (CN). DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(72) Inventors: CHEN, Chuang, West Jiachuang Road, Xi- LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
. .5 .. SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
uzhou Industrial Park, Jiaxing, Zhejiang 314015 (CN). GW,KM. ML, MR, NE, SN, TD, TG)
WU, Hui; West Jiachuang Road, Xiuzhou Industrial Park, > > > At )
Jiaxing, Zhejiang 314015 (CN). DENG, Xingming; West Published:

74

Jiachuang Road, Xiuzhou Industrial Park, Jiaxing, Zheji-
ang 314015 (CN). SHEN, Jinxiang; West Jiachuang Road,
Xiuzhou Industrial Park, Jiaxing, Zhejiang 314015 (CN).

Agent: LEADER PATENT & TRADEMARK FIRM;
8F-6, Bldg. A, Winland International Center, No. 32 Xizhi-
men North Street, Haidian District, 100082 (CN).

with international search report (Art. 21(3))

(54) Title: NETWORK SELF-HEALING METHOD AND SYSTEM USING LIGHTINGDEVICES

S1

The lighting devices scan an SSID ol a wireless router, confirm that the wireless | .~ ’
router cannot be connected, and switch to a self-healing networking mode.

Y ©
Each lighting device turns on AP function. One lighting device is selected to /
provide a lighting device access point according to a self-healing networking rule. [

\ 83
Other non-selected lighting devices turn off the AP function and wirelessly v
connect to the lighting device access point. u
The lighting device aceess point scans the wircless router and attempts to 5)4
reconnect with the wireless router. When the reconnection is established, the ~
lighting device access point informs the other non-selected lighting devices to turn [
off their AP functions, and to reconnect to the wireless router all together.

Figure 1

(57) Abstract: The present invention provides a network self-healing method and system using lighting devices each including a
WI-FI module with a wireless access point (AP) function. The lighting devices are wirelessly connected to a wireless router. The
lighting devices scan a service set identifier (SSID) of the wireless router to confirm that the wireless router is not able to be connec-
ted to and to switch to a self-healing networking mode. The wireless AP function of each lighting device is activated according to a
self-healing networking rule. One lighting device is selected from the lighting devices and is used as a first lighting device access
point (AP). The wireless AP function of each of other non-selected lighting devices remaining in the plurality of lighting devices is
deactivated, and wirelessly connected to the first lighting device AP respectively.
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NETWORK SELF-HEALING METHOD AND SYSTEM USING LIGHTING
DEVICES

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This PCT application claims the priority of Chinese Patent Application No.
201410469731.0, entitled "Self-healing Method and System for Network Anomaly using
Lighting Devices", filed on September 15, 2014, the entire contents of which is incorporated

herein by reference.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to the field of lighting technologies and, more
particularly, relates to a self-healing method and system for network anomalies using lighting

devices.

BACKGROUND

[0003] Lighting devices often use various light sources to provide comfortable and pleasant
environment with good visibility for work, living, and/or other specific purposes. Nowadays,
lighting devices have become more and more intelligent. In a smart home, a lighting device
may include a wireless communication module to connect to a home network through a
wireless router, enabling lighting control through the home network. Therefore, lighting
devices becomes a part of smart devices in a smart home environment, bringing unique smart
experience to users and creating comfortable living environment.

[0004] WI-FI (Wireless-Fidelity) technology enables personal computers, hand-held devices
(such as personal digital assistants (PDAs), or mobile phones) and other smart terminals to
interconnect with each other wirelessly. With continued popularity and development of
wireless network technologies, the wireless network coverage has become broad. In a certain

area, a wireless network may employ a wireless access point (AP) to perform communications
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between a terminal and a wired local area network. An AP can facilitate a wireless
workstation to access a wired local network, as well as facilitate a wired local network to
access a wireless station. Within a coverage area of the AP, a terminal, either a mobile
terminal or a stationary terminal, can detect and receive a wireless signal, and obtain an SSID
(Service Set Identifier) of the wireless AP, therefore accessing the network through the
wireless AP.

[0005] In a smart home environment, lighting devices may be connected to a router through
WI-FI and access the home network. A control terminal may perform smart control on the
lighting devices through the router. However, the home network may be unstable. For
example, when the performance of the router is unstable and a malfunction occurs, the
lighting devices in the home environment may be disconnected and may lose control, which
affects lighting and user experience. Therefore, it is desirable to provide a self-healing method
to reestablish the network when there is a network anomaly.

[0006] The disclosed method and system are directed to solve one or more problems set

forth above and other problems in the art.

BRIEF SUMMARY OF THE DISCLOSURE

[0007] One aspect of the present disclosure provides a network self-healing method using a
plurality of lighting devices. Each lighting device includes a WI-FI module with a wireless
access point (AP) function. The plurality of lighting devices is wirelessly connected to a
wireless router. The plurality of lighting devices scans a service set identifier (SSID) of the
wireless router to confirm that the wireless router is not able to be connected to and to switch
to a self-healing networking mode. The wireless AP function of each lighting device is
activated according to a self-healing networking rule. One lighting device is selected from the
plurality of lighting devices and is used as a first lighting device access point (AP). The
wireless AP function of each of other non-selected lighting devices remaining in the plurality
of lighting devices is deactivated, and wirelessly connected to the first lighting device AP

respectively.
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[0008] Another aspect of the present disclosure provides a network self-healing system
using lighting devices. The system includes a plurality of lighting devices and a wireless
router configured to wirelessly connect to the plurality of lighting devices. Each lighting
device includes a WI-FI module with a wireless AP function. When the wireless router cannot
be connected to, the plurality of lighting devices switches to a self-healing networking mode
to activate the wireless AP function of each lighting device. One lighting device is selected
from the plurality of lighting devices according to a self-healing networking rule and the
selected lighting device is used as a lighting device AP. Each of other non-selected lighting
devices is configured to deactivate the wireless AP function to wirelessly connect to the
lighting device AP respectively.

[0009] Other aspects of the present disclosure can be understood by those skilled in the art

in light of the description, the claims, and the drawings of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The following drawings are merely examples for illustrative purposes according to
various disclosed embodiments and are not intended to limit the scope of the present
disclosure.

[0011] Figure 1 is a flow chart illustrating an exemplary self-healing method for correcting
network anomalies using lighting devices consistent with the present disclosure;

[0012] Figure 2 is a structure diagram illustrating an exemplary self-healing system for
correcting network anomalies using lighting devices consistent with the present disclosure;
and

[0013] Figure 3 is another structure diagram illustrating an exemplary self-healing system

for correcting network anomalies using lighting devices consistent with the present disclosure.

DETAILED DESCRIPTION

[0014] Reference will now be made in detail to exemplary embodiments of the invention,
which are illustrated in the accompanying drawings. Hereinafter, embodiments consistent

with the disclosure will be described with reference to drawings. Wherever possible, the same
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reference numbers will be used throughout the drawings to refer to the same or like parts. It is
apparent that the described embodiments are some but not all of the embodiments of the
present invention. Based on the disclosed embodiment, persons of ordinary skill in the art
may derive other embodiments consistent with the present disclosure, all of which are within
the scope of the present invention.

[0015] As shown in Figure 1, the present disclosure provides a plurality of lighting devices
consistent with various disclosed embodiments. Each lighting device is configured to include
a WI-FI module having a wireless access point. The plurality of the lighting devices may
wirelessly connect to a wireless router. When the wireless router is abnormal and/or cannot be
connected to otherwise, the present disclosure provides a self-healing method to overcome
network anomalies.

[0016] In Step S1 of Figure 1: each lighting device may scan an original wireless router and
may confirm that it cannot connect to this original wireless router. The lighting devices may
then switch to a self-healing networking mode.

[0017] In Step S2: each lighting device may turn on an AP function. One of the lighting
devices may be selected from the plurality of lighting devices each having the AP function
turned on as a new access point (AP) (also referred to as a “lighting device access point (AP)”
a “new or next lighting device access point (AP)” or a “first lighting device access point
(AP)”) according to a self-healing networking rule.

[0018] In Step S3, other non-selected lighting devices (other than the selected one lighting
device used as the new lighting device AP) may in response turn off their AP functions, and
wirelessly connect to the new lighting device AP (i.e., the selected lighting device having the
AP function on or activated) respectively.

[0019] In Step S4, the new lighting device AP may scan the original wireless router and
attempt to establish a connection with the original wireless router. When the reconnection is
established between the new lighting device AP and the original wireless router, all other
non-selected lighting devices may be informed, e.g., by the new lighting device AP. The new
lighting device AP may then turn off the AP function, and reconnect to the original wireless
router together with the other non-selected lighting devices. In this manner, all of the plurality

of lighting devices is re-connected to the original wireless router.
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[0020] In certain embodiments, in Step S4, the new lighting device AP may scan the original
wireless router at a time interval of about 20 to about 40 seconds. For example, the scan
interval may be about 30 seconds. When an SSID (Service Set Identifier) of the original
wireless router is successfully scanned, the new lighting device AP may attempt to reconnect
with the original wireless router.

[0021] Further, when the new lighting device AP obtained in Step S3 cannot be connected
with the original wireless router, Step S1 to S4 may be repeated to select another lighting
device from the plurality of lighting devices to perform the self-healing networking tasks and
to provide another new lighting device AP, which is also referred to as a “second lighting
device AP.”

[0022] To identify the second lighting device AP, the disclosed method may be repeated. For
example, in Step S1, the plurality of lighting devices may scan the SSID of the original
wireless router. When the SSID of the original wireless router cannot be successfully scanned,
e.g., for a continuous scanning of a certain period of time, it is confirmed that the original
wireless router cannot be connected to and the plurality of lighting devices may switch to the
self-healing networking mode. Such continuous scanning of the time period may be about 3
seconds to about 10 seconds. In the case that the original wireless router cannot be connected
after such continuous scanning, it is confirmed that the original wireless router cannot be
connected to and the plurality of lighting devices may switch to the self-healing networking
mode. In various embodiments, the lighting devices may be configured to scan the original
wireless router for different time durations according to practical needs.

[0023] In one embodiment, the self-healing networking rule described in Step S2 may
include: sequentially selecting a lighting device from the plurality of lighting devices as a new
lighting device AP, according to a customized, preset routing table.

[0024] In another embodiment, the self-healing networking rule disclosed herein may
include: selecting a lighting device having a largest or a smallest MAC (Media Access
Control) address among all of the plurality of lighting devices as a new lighting device route.
Each lighting device may have a corresponding MAC address name contained in its own
SSID. Thus, the value of the largest or a smallest MAC address may be determined by
comparing the SSIDs.
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[0025] In other embodiments, the self-healing networking rule may adopt a self-routing
protocol for networking. In one example of the self-healing networking rule, a common
routing protocol may be modified to allow the lighting devices to accommodate the needs for
self-networking. For example, DSDV (Destination Sequenced Distance Vector) protocol is
established by modifying a commonly used RIP protocol. In another example of the
self-healing networking rule, an on-demand routing rule may be used. Instead of maintaining
a routing table by periodically broadcasting routing information, a routing request for
establishing a routing may only be sent when needed, such that network consumption is
effectively reduced. Typical examples may include dynamic source routing, AODV (Ad-hoc
On-demand Distance Vector), etc. In another example of the self-healing networking rule, a
routing based on Quality of Service (QoS) may be used. According to collected network
resource situations (not the usually used “jumping figure”), nodes of the lighting devices may
select a lighting device that is most likely to satisfy user's QoS requirement as the new
lighting device AP, such as an LS-QoS (Link State-QoS).

[0026] In various embodiments, the plurality of lighting devices may be controlled by a
smart terminal that is wirelessly connected to the original wireless router. Therefore, in Step
S3, the smart terminal, together with the other non-selected lighting devices, may be
simultaneously and respectively connected to the new lighting device AP. When the original
wireless router is successfully reconnected, the smart terminal may then be reconnected to the
original wireless router.

[0027] Figure 2 illustrate an exemplary self-healing system for correcting network
anomalies using lighting devices consistent with various embodiments of the present
disclosure. The exemplary self-healing system may include a wireless router, a smart terminal
having wireless communication capabilities, and a plurality of lighting devices. Each lighting
device may include a WI-FI module with wireless AP functions. In certain embodiments, the
lighting devices may be LED (Light Emitting Diode) lighting devices. The smart terminal
may be any smart devices having wireless communication capabilities, such as a smart phone,
a laptop computer, a tablet computer, a PDA, a smart watch, etc. In one embodiment, the

smart terminal may be a smart phone.
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[0028] In an exemplary embodiment, a plurality of LED lighting devices may connect to an
(original) wireless router respectively. A smart phone may wirelessly connect to the wireless
router and control the LED lighting devices through the wireless router. When the wireless
router is behaving abnormally and cannot be connected to, one new LED lighting device
among all the LED lighting devices may be selected as a new lighting device AP according to
a self-healing networking rule. The smart phone and the other non-selected LED lighting
devices (except for the selected LED lighting device) may respectively and wirelessly connect
to the new lighting device AP (i.e., the selected LED lighting device).

[0029] As disclosed, various self-healing networking rules may be used herein. For
illustration purposes, the self-healing networking rules by comparing values of MAC
addresses of the LED lighting devices are primarily described for the network self-healing
systems. In this example, an LED lighting device with the smallest MAC address is selected
to be the new lighting device AP. The networking process may include the following
exemplary process.

[0030] When the wireless router is operating normally, the wireless router wirelessly
connects to a plurality of LED lighting devices, including LED lighting device A, LED
lighting device B, LED lighting device C, ..., and LED lighting device N. These LED lighting
devices may include AP functions. These LED lighting devices may have their AP functions
in an OFF or deactivated status. These LED lighting devices may also be in a STA (station)
working mode. The smart terminal may control the LED lighting devices by wirelessly
connecting to the wireless router. Meanwhile, the wireless router may connect to the Internet
or a cloud server to receive a remote control signal to control the LED lighting devices. The
smart terminal may also access the Internet by wirelessly connecting to the wireless router.
[0031] When the wireless router disappears from the network or cannot be properly
connected to, all the LED lighting devices may switch to a self-healing networking mode.
That is, all the LED lighting devices may activate the AP functions. All of the LED lighting
devices may be configured to have a unified name prefix when naming their SSIDs. For
example, the name prefix may be a unified user name or vendor name, such as Sengled. The

SSIDs may have suffixes named after last four digits of the MAC address. For example, when
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the last four digits of the MAC addresses are AAAA, AAAB and AAAC, the SSIDs may be
named as Sengled_AAAA, Sengled_AAAB, and Sengled_AAAC.

[0032] As shown in Figure 3, LED lighting device A with the smallest MAC address may be
selected to be the lighting device AP or a new access point. The LED lighting device A may
keep the AP activated or at an ON state. The other non-selected LED lighting devices may be
switched to the STA working mode and, using a preset public password. The other LED
lighting devices may access Sengled AAAA (e.g., LED lighting device A). The smart
terminal may control all the LED lighting devices in a network provided by the LED lighting
device A, including controlling LED lighting device A itself.

[0033] When the original wireless router is in use, the original wireless router may connect
to the Internet, so that the LED lighting devices may be controlled remotely. The smart phone
may also access the Internet through the original wireless router. When the original wireless
router cannot be connected to, the LED lighting devices may perform self-healing networking
tasks to provide a new lighting device AP or a new access point and to establish a new local
area network (LAN). The smart terminal may connect to the new lighting device AP or access
point and to control the LED lighting devices in the LAN. When the selected LED lighting
device, i.e., the new lighting device AP or access point, also malfunctions and cannot be
connected, all the remaining LED lighting devices may activate their AP functions to repeat
the self-healing networking process, and to select an LED lighting device with the smallest
MAC address to provide another new lighting device AP or access point, ensuring a stable
network for controlling the LED lighting devices.

[0034] In some embodiments consistent with the present disclosure, network self-healing
functions may be incorporated with the LED lighting settings to indicate the network status to
a user. For example, when the original WI-FI router cannot be connected to, the LED lighting
device incorporating the WI-FI router may flash or change the lighting into a different color to
indicate that the WI-FI router has gone down. When a new lighting device AP is selected, the
lighting device may also set the LED lighting (of all or a few lighting devices) on a different
color or flash to indicate that the new lighting device will function as the router of the

network.
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[0035] The lighting adjustments associated with various network self-healing functions may
also be customized by a user through a smart phone. For example, a user may use a control
program on a smartphone connected to the lighting devices to set all the LED lighting devices
to generate an orange colored light for a short time (e.g., 5 seconds) when an original lighting
device with the WI-FI router cannot be connected to anymore. When a new lighting device is
selected to act as the new router, the use may use a control program to set all the LED lighting
devices to generate a green colored light for a short time (e.g., 5 seconds).

[0036] Other embodiments of the disclosure will be apparent to those skilled in the art from
consideration of the specification and practice of the invention disclosed herein. It is intended
that the specification and examples be considered as exemplary only, with a true scope and

spirit of the invention being indicated by the claims.

INDUSTRIAL APPLICABILITY AND ADVANTAGEOUS EFFECTS

[0037] Without limiting the scope of any claim and/or the specification, examples of
industrial applicability and certain advantageous effects of the disclosed embodiments are
listed for illustrative purposes. Various alternations, modifications, or equivalents to the
technical solutions of the disclosed embodiments can be obvious to those skilled in the art and
can be included in this disclosure.

[0038] The present disclosure provides a self-healing method and system for network
anomalies using lighting devices. The lighting devices can establish a self-healing network
and prevents losing control on the lighting devices when a wireless router malfunctions or
when connection line has problems. After confirming that the original wireless router cannot
be connected, each lighting device may turn on the AP function. One lighting device may be
selected to be a new lighting device AP (or a new access point) according to a self-healing
networking rule. When a lighting device is selected, the other non-selected lighting devices
(except for the selected lighting device) may turn off their AP functions and wirelessly
connect to the new lighting device AP or access point respectively. The selected lighting

device may act as a center to establish a new network.
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[0039] Self-healing networking method can handle network anomalies with flexibility,
maintain network stability and ensure lighting controls in an effective and timely manner,

providing a reliable and comfortable environment for home living.
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WHAT IS CLAIMED IS

1. A network self-healing method using lighting devices, comprising:

providing a plurality of lighting devices, each lighting device including a WI-FI module
with a wireless access point (AP) function, wherein the plurality of lighting devices is
wirelessly connected to a wireless router;

scanning, by the plurality of lighting devices, a service set identifier (SSID) of the
wireless router to confirm that the wireless router is not able to be connected to and to switch
to a self-healing networking mode;

activating the wireless AP function of each lighting device, according to a self-healing
networking rule selecting one lighting device from the plurality of lighting devices, and using
the selected lighting device as a first lighting device access point (AP); and

deactivating the wireless AP function of each of other non-selected lighting devices
remaining in the plurality of lighting devices, and wirelessly connecting the other
non-selected lighting devices to the first lighting device AP respectively.

2. The method according to claim 1, after the step of wirelessly connecting the other
non-selected lighting devices to the first lighting device AP, further comprising:

scanning the wireless router by the first lighting device AP and attempting to reconnect
to the wireless router,

when the first lighting device AP is successfully connected to the wireless router,
informing the other non-selected lighting devices remaining in the plurality of lighting
devices,

turning off the wireless AP function of the first lighting device AP, and

re-connecting the first lighting device AP together with the other non-selected lighting
devices to the wireless router.

3. The method according to claim 2, wherein:

the first lighting device AP scans the wireless router at a preset time interval; and

when the SSID of the wireless router is successfully scanned, the first lighting device AP

attempts to connect to the wireless router.
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4. The method according to claim 2, further comprising:

when the first lighting device AP is not able to be connected to, repeating the method to
re-select another one lighting device from the plurality of lighting devices as a second
lighting device AP for self-healing networking.

5. The method according to claim 1, wherein:

in the step of scanning, by the plurality of lighting devices, the SSID of the wireless
router, when the SSID of the wireless router is not successfully scanned after a continuous
scanning for a first preset time duration by the plurality of lighting devices, the wireless
router is confirmed that cannot be connected, and the self-healing networking mode is
switched.

6. The method according to claim 1, wherein:

in the step of scanning, by the plurality of lighting devices, the SSID of the wireless
router, when the SSID of the wireless router is successfully scanned but the wireless router is
not able to be connected after continuous attempts for a second preset time duration, the
wireless router is confirmed that cannot be connected, and the self-healing networking mode
is switched.

7. The method according to claim 5, wherein:

the first preset time duration is from about 5 seconds to 10 seconds.

8. The method according to claim 1, wherein:

the self-healing networking rule includes: selecting the one lighting device sequentially
from the plurality of lighting devices as the first lighting device AP according to a customized,
preset routing table.

9. The method according to claim 1, wherein:

each lighting device corresponds to a Media Access Control (MAC) address; and

the self-healing networking rule includes selecting the one lighting device having a
largest or a smallest MAC address from the plurality of the lighting devices as the first
lighting device AP.

10. The method according to claim 9, wherein:

an SSID of each lighting device contains an MAC address name; and
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the largest or the smallest MAC address is determined by comparing values of the SSIDs
of the plurality of lighting devices.

11. The method according to claim 1, wherein:

the self-healing networking rule includes adopting a self-routing protocol for
self-networking and modifying a commonly-used routing protocol to allow the plurality of
lighting devices to accommodate the self-networking.

12. The method according to claim 1, wherein:

the self-healing networking rule includes a self-networking routing protocol based on
quality of service (QoS); and

according to collected network resource situations from each lighting device, the one
lighting device that most likely to satisfy a user’s QoS requirement is selected as the first
lighting device AP.

13. The method according to claim 1, wherein:

the self-healing networking rule includes an on-demand routing rule; and

instead of maintaining a routing table by periodically broadcasting routing information,
a routing request for establishing a routing is sent only when needed to effectively reduce
network consumption.

14. The method according to claim 2, wherein:

a smart terminal is wirelessly connected to the wireless router and controls the plurality
of lighting devices; and

when the wireless router cannot be connected, the smart terminal together with the other
non-selected lighting devices are connected to the first lighting device AP.

15. The method according to claim 14, wherein the step of re-connecting the first
lighting device AP together with the other non-selected lighting devices to the wireless router
comprises:

wirelessly re-connecting the smart terminal to the wireless router.

16. The method according to claim 3, wherein:

the preset time interval is from 20 seconds to 40 seconds.

17. A network self-healing system, comprising:
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a plurality of lighting devices, each lighting device including a WI-FI module with a
wireless AP function; and

a wireless router wirelessly connected to the plurality of lighting devices, wherein:

when the wireless router is not able to be connected to, the plurality of lighting devices
switches to a self-healing networking mode to activate the wireless AP function of each
lighting device,

one lighting device is selected from the plurality of lighting devices according to a
self-healing networking rule and the selected lighting device is used as a lighting device AP,
and

each of other non-selected lighting devices is configured to deactivate the wireless AP
function to wirelessly connect to the lighting device AP respectively.

18. The system according to claim 17, further comprising:

a smart terminal having wireless communication capabilities;

wherein:

the smart terminal wirelessly connects to the wireless router and controls the
plurality of lighting devices; and
when the wireless router cannot be connected, the smart terminal wirelessly connects

to the lighting device AP.

19. The system according to claim 17, wherein:

the lighting devices are LED lighting devices.

20. The system according to claim 18, wherein:

the smart terminal is a smart phone, a laptop computer, a tablet computer, a Personal

Digital Assistant (PDA) or a smart watch.
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The lighting devices scan an SSID of a wireless router, confirm that the wireless
router cannot be connected, and switch to a self-healing networking mode.

i

Each lighting device turns on AP function. One lighting device is selected to
provide a lighting device access point according to a self-healing networking rule.

'

Other non-selected lighting devices turn off the AP function and wirelessly
connect to the lighting device access point.

'

The lighting device access point scans the wireless router and attempts to
reconnect with the wireless router. When the reconnection is established, the

lighting device access point informs the other non-selected lighting devices to turn [~

off their AP functions, and to reconnect to the wireless router all together.

Figure 1

S1

4
-

Y

S4



WO 2016/041350 PCT/CN2015/077070

2/2
I LAN 1 any
f )
B<— ok i
Smart | Wireless |, .
Terminal "I Router -

LED device B
(STA mode)

ED device C
(STA mode)

Figure 2
T msmmemememmm m mm mmmm m m m m m 1
| LAN l
| |
! LED device A |
| (AP mode) |
| ' |
| Smart Terminal |
| LED device B |
| (STA mode) |
] LED device N |
] (STA mode) ]
i LED device C |
| (STA mode) ]
| I
__________________________ -



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2015/077070

A. CLASSIFICATION OF SUBJECT MATTER
HO4W 84/18(2009.01)i; HO4W 24/04(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4AWS84/-; HO4W24/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT;CNABS;CNKI; VEN:select+, choos+, heal+, substitut+, rout+, connect+, abnormal, failure, error, cell phone, house
appliance, WL AN, light+, WIFI, AP, WI-FI, heal, self, unsuccess+, intelligent

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 104301917 A (ZHEJIANG SHENGHUI LIGHTING CO LTD) 21 January 2015 (2015-01- 1-20
21
claims 1-20
A CN 103986630 A (SHENGDI OPTOELECTRONIC TECHNOLOGY CO LTD) 13 August 1-20

2014 (2014-08-13)
the abstract, claims 1 and 7, figure 1

A CN 103369790 A (ZHEJIANG SHENGHUI LIGHTING CO LTD) 23 October 2013 (2013- 1-20
10-23)

the whole document

D Further documents are listed in the continuation of Box C. See patent family annex.

#  Special categories of cited documents:

document defining the general state of the art which is not considered ~ «p» later document published after the international filing date or priority

AT o be of particular relevance date and not in conflict with the application but cited to understand the
. L . . . principle or theory underlying the invention
“gr earlier application or patent but published on or after the international . . ) )
filing date wx document of particular relevance; the claimed invention cannot be
d hich h doub ority clai hich i considered novel or cannot be considered to involve an inventive step
«p» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other . . . .
special reason (as specified) wy» document of particular relevance; the claimed invention cannot be
a ferri 1 discl hibidi th considered to involve an inventive step when the document is
«gy» document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means

«p»» document published prior to the international filing date but later than <. ¢ .
P’ the oriori : &
e priority date claimed

being obvious to a person skilled in the art
document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
23 June 2015 10 July 2015
Name and mailing address of the ISA/CN Authorized officer
STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing SUN, Chengyu
100088, China
Facsimile No. (86-10)62019451 Telephone No. (86-10)62089394

Form PCT/ISA/210 (second sheet) (July 2009)



International application No.

INTERNATIONAL SEARCH REPORT
PCT/CN2015/077070

Information on patent family members
. Patf:nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 104301917 A 21 January 2015 None
oN 103986630 A 13 August 2014 None
oN 103369790 A 230ctober2013  US 2015002047 Al 01 January 2015
WO 2014201981 Al 24 December 2014

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report

