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 b:rract-This paper proposes a kind of intelligent kirchen
management system rvhich integrates various technologies
iuch as sensor, ZigBee, embedded, database, Web application,
t ndroid mobile development and so on. The paper introduces
the s'r'stem structure, system function, design plan and svstem
implemeniation of the system. The system provides rnanv
*ars to check, manage, control and monitor the kitchen
information for users intelligently. It has good pracricabilitv
and extensibility, and improves the intelligentized level of
people's life.

Keywords- Internet of things; Intetligent Kitchen, ZigBee,
Rentote Control

control and check the information of the kitchen. The
architecture ofthe system is shown in Figure l.
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h。.a5I. INTRODUCTION

With the development of the Inrernet of things
::chnology, one of the most important features of the
ievelopment of the information scciery is rntellecrualization.
\\-ith the continuous improvement of people,s living
standards, the demand for the quality of life is gradually
iiversified. The kitchen is essential for even. family.
Therefore, the appearance of an intellieeni kirchen u,ill
Dnng a n.* 

"rp".iince 
to people.

People gradually need a kitchen environment rhat can be
--losely conaected with moder-n technology. \\:ith this
;emand, new concepts such as kitchen elvironment

li_:nt,o"n*, 
intelligent kitchen control have conre inro oru

Therefore, this paper proposes an inl-elligent kirchen
r\.'slem based on Internet of things technologl.. The
:t:lligent kitchen system is based on digitalized

:rt-ormation and nehvork, cornbined with smaft phones and.-..lous sensors to realize inteliigent management of
,.t:;hens.

iI. Sysrr,It OVEP.ALL DEsTcN

The intelligent kitchen system is an intelligent
:rllf,sement system of ICT based on the operation
.:-.':ions ol information coliection, processing,
::-..rrrssion and application. The intelligent kitchen system
:: .srsis of four parts, The first is the information perception
: - t:-. s:3m ol the kitchen; the second is the network gateway
i'.::::'. of rhe kitchen, which receives the information from
..: ::::eprion subsystern and transmits data to the server;
-:= -:.::i rs \\'eb sen'er which is used to siore and process
:: .- ::: eu ilformation and to provide communication with
-: :::.:pricn and mobile terminals. The last one is tire
- - :.-: :::;ri:rai subsr,stem, which realizes the remote

Figure 1. System Architecture Diagram

The information perception subsystem is composed of
sensors and devices deployed in the kitchen, including
smoke sensors, flammable gas sensors, pressure sensors to
detect the state of the dressing, human detection sensors,
light sensors, kitchen lamps, refrigerators, hoods and so on.
Each sensor and device is a node of the ZigBee network.
The ZigBee network is composed with these ZigBee nodes
and ZigBee coordinator. The perception subsystem
communicates with kirchen gateway through ZigBee
coordinator at last.

The kitchen gateway is an embedded system, its
hardware is based on the embedded microprocessor and
communicates with the ZigBee coordinator through the
serial port. It can receive the information of various sensors
and devices ir the kitchen in real time. At the same time, it
communicates with the Web server through the WiFi.

The Web seryer can obtain all kinds of sensor
infomtation and execution state of the kitchen from the
gateway, and store the iaformation in the network database,
and provide the interface to the gateway and mobile
terminal, such as the interface of remote login verification,
remote check and control and so on; and also can realize the
information management of the user information, sensor
and device information and so on.

The mobile terminal can cornmunicate with the Web
seryer as a clienl and can check the kitchen status and
remote control device in the kitchen remotely. The
functions of, each subsystem of the intelligent kitchen
system are shown infigure 2.
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III. TRcgTITcar SCHEME

l. Business Process

The functional modules of the intelligent kitchen system
:ased on the Internet of things are described as follows:

I ) Intelliserit manasement of kitchen suoolies ntotlule
Solve the problem of lacking of dressing and forgetring

:-. purchase. When the oil, sugar and some supplies is laci-. detected by scnsors in tlre kitchcn, the information is scn.
., the host's mobile terminal, prompting the current status ol
:-: supplies, and giving hints lbr purchasing. After the user
:,.nfirms, it will send the information to the supen.narket tc
::rchase the goods, so as to save the host,s time anc
.r:.prove the efficient management of kitchen. The businesr
::ocess of this module is shown in Fisure 3.
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B. Hardware Design af Perception Subsystem

In the perception subsystem, we gather all kinds of
sensor information in the kitchen tfuough the ZigBee
network, and communicate with gateway througtr the
ZiSee coordinator. The core chip of ZigBee coordinator
and node is CC2530, the hardware circuits of ZigBee
include power module, reset circuit, JTAG Unit, cfstal
circuit and so on. In the module of ZigBee end device, the
CC2fiA receives the sensor information through AD circuit
and sends command to the acfuator in order to conkol the

actuator.

delices of kitchen. The hardware design of perception

Powclモ:直ξ

Zig%o 詢d
Device

(CC2530)

Figure 5. I:lardv,,are Structure of perception Subsystem

C. Softw'are Design of ZigBee Coortlinator
In the perception subsystem, ZigBee network inciuoes

nodes and coordinator.
ZigBee coordinator is connected to the gateu,av thro.l_::.

the serial port. The main functions of it are: tniir:.j---
hardware chip and protocol stack; building rhe Z:.3:-
network r.vith sensors nodes and kitchen divi.-:s :-l:..
monitoring the ZigBee wireless signal and so oi. I: .::.
routers or terminal nodes join the nettork. th: ;c t::.:.,:.
distributes netrvork address to them; recer.,'es i:l:,^ ::::- ..
device nodes, anC sends data to the gate..r.a', :::::-: :-
serial porfi receives the control .on.,.uid lio:r ::.: .-,r-,. _.
analyses and recombines the cortrol :omr::-... ..-..a. ., .

ZigBee end device control nodes, such as conrrollirg Se
kitchen devices. The coordinator softEare flos chart is
shown in figure 6.

Catosay
(ARl{ Cortex Ag)
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PerceptioB strbs}s{rn

Figure 3. Business Process of Intelligent Management ol



intcrねccs sct up by thc vVcb scⅣ cr tO thc clicnts arc shown
in Tablc I.

Table I Web Server Interfaces
function url input output
Login Va

lidatiOn

http://ServerlP: .user
8080/Smartkitc password
hen/ServSerAJs
erl.oginVerifica
tionServlet

ACrninistra
tor
General
user

Scnd data

to Wcb
Server

http:〃 SeⅣcrIP:

8080/SInartkitc

hcn

/Scrvlet/Sё tSen

sorlnfoScrvict

flammabl
e gas

smoke
body
detcction

呻仙
http://ServerIP:
8080/Smartkitc
hen
/Servlet/GetSen
sorlnfoServlet

flammable
gas smoke
body
detection. . .

Figure 6. Coordinator Software Flow Chart

D. Sofntore Design of ZigBee End Device
The main work of ZigBee end device node in th

sy'stem is:
(1) Apply for adding to ZigBee nerwork
(2) Communication with rhe ZigBee coordinator.
(3) Send kitchen sensors information to coordinator.
(4) Kitchen devices nodes receive the control conlmal

sent by the coordinator.
The end device node sofnvare u,orkflou, is shown

Figure 7.

E. Interface Design of Web Server

. Th_e gateway subsystem of the intelligent kitchen syste
sirruld push the information obtained from the sensors
::-.: \\'eb server, and the mobile terminal also needs
:3 j -r.st rhe Web seryer to obtain or transmit the informati<
rl,:eria)'s and mobile terminals send HTTp requests to tl

http:/Sr:rverlP:8 device Success
O8O/Smartkitch name fail
en device
/Servlet/SeiExe state
cuteServlet

Rerrotc
control

Query
device
status

http:/i Serr,'erIP:
8080/Srnartkitc
hen
i Sen'ler/GetE.xe
cuteStarusSen l
et

device
name

device
state

\ote: the Scn'erlP in URL in Table I should be the specific
IP acdrcss accordins to the acrual Ceplor,rlent of the
svs lent.

n'. SystrtrDEpLo\f{E\T
The slstern prototype is implemented according ro the

system design pian, and the softrl,are and hardware
environment of each subsystem is configu:.eci as follows.

Perception subsystem: Ir uses CC2530 chips to acquire
sensor information, each chip as ZigBee node and ZigBee
coordinator forms a ZigBee nefi.rork. it also inregrates
ZigBee protocol stack.

Gateway: ARM Cortex ,A'9 rnicroprocessor is the core of
the hardrvare, and it is integrated with seriai ports, WiFi and
other communication interfaces. Androia+.2 r.ersion
operation system.

Web server: Intel core i5 is the CpU, the main frequency
ofthe CPU is 2.3GHz, memory is SGB; operating system ii
Win10, Web server is Tomcat9.0, JDK versiorr- is 1.g,
database is MySQL5.7.

Mobile tenninal: HUAWEI nova mobile, Android 7.0,
memory is 3GB.

Figure 7. End Device Software Flow Chart
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Gateway, Web
-rpiemented using
.:orvn in Figure 8.

seryer and
software. The

mobile terminal are
operation interface is

Figure 8. Interface of Mobile Terminal

By verification, the design of the intelligent kitchen
,'.stem is basically reasonable, it can realize the basic
.:e1ligent management of the kitchen, and can be referred
: re productized.

V. CONCLUSION

The intelligent kitchen system is based on ihe Interflet of
rngs technology, and combined u'rth

- ,.dem means for managernent. Using sensors, ZigBee.
.:'':b applications, mobile development and other
.:lilologies to manage and monitor the l.:itchen information,
-:,:r'iding an effective intelligent management platform for
::rple's home life. Through practice, it has proved that the

, stem also needs to be improved, but the design scheme is
.'.ically reasonable. Based on the advantages of low cost,

;h reliability and good stability, the system has certain
'..srbilify, and it can be predicted that its application will be
-.,. e a cetlain development prospect.
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