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Background

1 Overview of precision agriculture

the world's grain output was about
2532 million tons in 2014

China's grain output was about
607 million tons in 2014
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1 Overview of precision agriculture

Background



Problems in agriculture：
Energy consumption is high, 

environmental pollution is serious,
market competition is fierce 

To realize the harmony between human and nature 

Sustainable agriculture
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1 Overview of precision agriculture

Background



Goal： Technology：

Precision 
agriculture

Sustainable 
agriculture
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1 Overview of precision agriculture

Background



Spatial and temporal variability of cropland

2017/10/30 7

1 Overview of precision agriculture

Background
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背
景
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spatial distribution  of 
phosphate fertilizer 
content in a Farmland

1 Overview of 
precision 

agriculture

Background
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1 Overview of precision agriculture

Background

Spatial and 
temporal 
variability of 
cropland
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Spraying(Farming) 
Uniformly

1 Overview of precision agriculture

Background



traditional farming Uniform operation, 
ignoring variation

New farming Field management 
based on variation
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1 Overview of precision agriculture

Basic Conception



Basic idea on farming:
intensive and meticulous farming
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A traditional Chinese
painting on farming and
harvesting

the Southern Song
Dynasty (1127-1279）)

1 Overview of precision agriculture
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1 Overview of precision agriculture

Basic idea on farming:
intensive and meticulous farming



Concept of Precision Agriculture
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Precision agriculture(PA), also known as precision farming(PF), is
a broad term commonly used to describe particular farm management
concepts, sometimes referred to as site specific crop management
(SSCM). The term first came into popular use with the introduction of
GPS (global positioning satellites) and GNSS (global navigation satellite
systems) as well as other methods of remote sensing which allowed
farm operators to create precision maps of their fields that provide
detailed information on their exact location while in-field.
Advancements in technology have enabled the practice of precision
agriculture to expand, providing even greater advantages for farmers
and agricultural operations, including yield monitoring and crop
scouting.

1 Overview of precision agriculture

where？ when？ how？



Terms：
Prescription farming
Site specific crop management    SSCM
Precision farming
Precision agriculture
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1 Overview of precision agriculture



Process of PA
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1 Overview of precision agriculture



Step 1：
grasp farmland variation Correctly

information acquisition 
technique and Sensors

field operations

material used 
for agriculture

plant information

weather 
information 

Soil

Crop yield 
information
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1 Overview of precision agriculture
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1 Overview of precision agriculture

Step 2：
Modeling of agricultural production processes

Farming Prescription
Aim: optimum benefits

field operations

material used 
for agriculture

plant information

weather 
information 

Soil

Crop yield 
information



Precision Feitilization
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1 Overview of precision agriculture

Step 2：
Realization – variable rate farming 

Aim: optimum benefits

Precision Seeding

Precision Irrigation
Precision Weeding

Pricision Deinsectization

Pricision Harvest



基本概念
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		 经济要求 法律要求 环境要求

减少投入

土壤和作物特征
的差异程度

实施精细农业
的关键 精细农业差异对产出的

影响程度

足够的信息和适
当技术管理差异

按需投入

适时投入

适量投入

增加产出

定位投入

社会效益 生态效益 经济效益

1 Overview of precision agriculture



基本概念
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1 Overview of precision agriculture
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1 Overview of precision agriculture
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1 Overview of precision agriculture



Information Acquisition:
soil information

n Soil fertility
n Moisture content
n Soil texture
n Topography
n Pest population
n pH
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1 Overview of precision agriculture



Soil Information

Fast changers:
n nitrate level
n moisture content
n pest population

Slow changers:
n topography
n texture
n pH
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1 Overview of precision agriculture



Yield Map
n Find the yield map
n Why the difference in the maps?
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1 Overview of precision agriculture

Information Acquisition:   Yield Map



原始数据图 栅格图

平滑处理图
等高线图

原始数据图 栅格图

平滑处理图
等高线图

2017/10/30
27

1 Overview of precision agriculture
Information Acquisition:   Yield Map

raw data grid map

contour mapSmoothing 
map



Other Maps
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1 Overview of precision agriculture
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Making a prescription map

1 Overview of precision agriculture

(a) Precision fertilizer   
prescription maps 

Fa： fertilizing amount

j： fertilizer utilization factor

Fd： replenished amount of fertilizer 

Fop：amount of required fertilizer

Fs： Soil fertility potential

Fp： absorbed fertilizer by plants

(b) formula for calculating the amount of 
fertilizer applied
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1 Overview of precision agriculture
Making a prescription map

crop modeling



实际蒸腾

生物量

水分利用
效率

冠/根比

根系吸收

潜在蒸腾

潜在蒸腾

叶面积

叶面积
茎生物量

叶面积

茎生物量

根生物量

土壤水分土壤养分

mshoot

mroot

灌溉降雨

Ea
*

*

P L
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1 Overview of precision agriculture
Making a prescription map crop modeling

Rainfall, 
irrigation

soil nutrient soil moisture

biomass

WUE

absorption vitality
of root system

actual 
transpiration

potential transpiration

Canopy/root
Root 

biomass

stem 
biomass

Leaf     
area
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1 精细农业概述

Making a prescription map crop modeling



二精细农业关键技术进展
----精细管理决策支持系统
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1 精细农业概述

Making a prescription map crop modeling



二精细农业关键技术进展
----精细管理决策支持系统

1 精细农业概述
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Making a prescription map crop modeling

photolepsy of individual organs



(Annals of Botany, 2007, 99: 61- 73 )

Dynamic growth of individual maize based on functional-
structural GREENLAB model
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1 Overview of precision agriculture
Making a prescription map crop modeling
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1 Overview of precision agriculture

Making a prescription map crop modeling



integration and application
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1 Overview of precision agriculture
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1 Overview of precision agriculture
integration and application

Precision Farming applied to Tea in Tanzania



Precision Farming applied to sugar cane in Austrilia, 
brazil and Mauritius
n Fields

n Highly structured small blocks
n Yield mapping

n Hand cutting moving to mechanical harvesters
n Fertilizer application

n By hand, using maps, increasingly mechanized
n Technology

n Medium support 
n Special considerations

n Reducing the cost of production, Mechanization,
De-rocking, no burning after 2006 in Brazil.2017/10/30 39

1 Overview of precision agriculture



Coconut trees
•Fields
–Well established groves (each tree numbered)
•Yield mapping
–Record harvest from each tree
•Fertilizer
–Applied by hand, according to treatment maps
•Technology
–Low support
•Special considerations
–Labour shortages
–Operator safety (15m trees!)
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1 Overview of precision agriculture



精细农业在巴西的实践
n Picked by hand           Weighed by block
n Quality graded on farm
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1 Overview of precision agriculture
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1 Overview of 
precision 

agriculture
integration and 
application

DAS GIS

ES Satellite

PI

yield data

SPM

Data Card

PSP PF

PSD



expand PA to other area
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1 Overview of precision agriculture

Precision Forestry

Precision Agrotechny

Precision Livestock and poultry breeding 

Precision Horticulture

Variable management based on spatial and temporal variation
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2.	Supporting	Technologies	of	PA

GNSS: Global Navigation Satellite System
GIS: Geographic Information System

RS: Remote Sensing



GNSS:
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2.	Supporting	Technologies	of	PA

GPS: Global Positioning System . The United States 

GLONASS: GLObal NAvigation Satellite System. The formerly Soviet, and now Russian

BeiDou-2: (or BDS, formerly known as COMPASS), second generation Beidou
Navigation Satellite System. China.

Galileo: Galileo positioning system. The European Union and European Space Agency

RNSS(Regional navigation satellite systems) : 
NAVIC (NAVigation with Indian Constellation): developed by Indian Space 

Research Organisation (ISRO). throughout India and within a region extending 
approximately 1,500 km around it.

QZSS: Quasi-Zenith Satellite System , is a proposed three-satellite regional time 
transfer system and enhancement for GPS covering Japan. 
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GPS

2.	Supporting	Technologies	of	PA

GPS consists of three major
segments. These are the
space segment(SS), a control
segment(CS), and a user
segment(US)



G P S

2017/10/30 47

2.	Supporting	Technologies	of	PA

space segment (SS)
SS is composed of the 24 orbiting

GPS satellites in GPS parlance, six
orbital planes with four satellites each.
The orbital period is about one-half a
day, so that the satellites pass over the
same locations or almost the same
locations every day. The orbits are
arranged so that at least six satellites
are always within line of sight from
almost everywhere on the Earth’s
surface.



G P S
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2.	Supporting	Technologies	of	PA

The control segment(CS)
CS is composed of:

A master control station (MCS),
an alternate master control station,
four dedicated ground antennas,
and six dedicated monitor stations.

It provides the operational
capability that supports GPS users
and keeps the GPS system
operational and performing within
specification.

Ground monitor station used from 
1984 to 2007, on display at the Air 
Force Space & Missile Museum at 
Cape Canaveral in Brevard County, 
Florida, United States



G P S
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2.	Supporting	Technologies	of	PA
The user segment (US)

US is composed of hundreds of thousands of U.S. and allied military users
of the secure GPS Precise Positioning Service, and tens of millions of civil,
commercial and scientific users of the Standard Positioning Service

GPS receivers are In general
composed of an antenna, tuned to
the frequencies transmitted by the
satellites, receiver-processors, and a
highly stable clock (often a crystal
oscillator). They may also include a
display for providing location and
speed information to the user.

GPS RECEIVER MEASURES DISTANCE 
FROM MULTIPLE SATELLITES



图4.6 天线单元
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GPS 
RECEIVERS

2.	Supporting	Technologies	of	PA



Beidou and Compass



 
 
 

BDS
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2.	Supporting	Technologies	of	PA

Schematic diagram of BDS

Space 
segment

satellite satellite



GNSS 
single-point 
positioning
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Correction 
signal

2.	Supporting	Technologies	of	PA

GNSS 
receiver



 

图 4.35  自主差分工作原理示意图 

 

RTCM RTCM 

GPS卫星信号 

 

接收机 电台 电台 

差分信号 

接收机 

基站 流动站 

 

农田信 

息系统 

DGNSS:  
Differential GNSS System
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2.	Supporting	Technologies	of	PA

Differential 
Signal

Base 
Station

Radioreceiver Radio receiver

Moving 
Station

farming 
information 

system



SBAS
星基增强

GNSS
全球卫星导航系统

OmniStar、StarFire、TerraStar
星基增强

PPP
精密单点定位RTK

相对定位

DGNSS
相对定位

10 km 100 km 1,000 km 10,000 km 全球

1 cm

10 cm

1 m

10 m

覆盖范围

定
位
精
度

参考站 移动站

GNSS卫星

数据链路

RTK

约10 m VRS

基准站

基准站 基准站

基准站

约15 km

70~100 km

网络RTK
服务范围

传统RTK
服务范围

2.	Supporting	Technologies	of	PA

RTK: Real-time Kinematic

CORS: Continuous operational reference system

SBAS: 
Satellite 
Augmentation 
System

Coverage



GNSS: Key technology of PA
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Data 
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System

Agri-
GNSS 
CORS

RadioGSM
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S
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S
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S

GNSS：key technology of 

Precision Agriculture  (PA)

• Agri-GNSS CORS: CORS 

for Agriculture

• Data Management System: 

LBS for Agriculture
Accuracy Performance Application
cm level

（horizontal） ±2.5 cm Auto-steering

cm level
(vertical) ±3 cm Land levelling, deep 

tillage, ……

dm level ±1 dm Information collecting
……

m level Fleet management
……
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GNSS Application in Precision Agriculture

• GNSS is the basis of precision agriculture, and is the 

core support of precision operations and fine 

management.

u GNSS是精准农业的核心支撑，是实现精准作业和精细管理
的核心

• GSA: 500,000 Auto-steer GNSS terminals were used, 

most of them used in US, Canada, and Australia.

u欧空局（GSA）调查认为50万台套GNSS自动驾驶已使用，
主要用在美国、加拿大、澳大利亚

European GNSS Agency (GSA), 2015. GNSS Market Report 2015 (Issue 4).
57



GNSS Application in Precision Agriculture

3%
7%

15%
12%

21%
39%
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6%

20%
14%

37%
51%

74%
82%

63%
83%

0% 20% 40% 60% 80% 100%

Other Vehicle-Mounted Soil …
Chlorophyll/Greenness Sensors

Telemetry
Soil Electrical Conductivity …

GPS for Logistics
Satellite/Aerial Imagery for …

GPS-Enabled Sprayer Control
Precision Services Offered
GPS Guidance w/ Manual …

GPS Guidance w/ Auto …

2015 2013

Use of Precision Technology in US 

Bruce Erickson, David A. Widmar. 2015 Precision Agricultural Services Dealership Survey Results. 58



GNSS Application in Precision Agriculture

5.3%

25.7%

27.2%

11.7%

69.9%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Purchase RTN (Real Time 
Network)connection

Purchase correction for RTK 
array/cluster(i.e., Deere, Trimble)

Purchase satellite correction (i.e. 
OmniSTARXP or HP, StarFire 2)

Personal RTK base station (fixed 
or portable)

Utilize WAAS

cm

dm

2015 Types of GPS Correction Used in US

Bruce Erickson, David A. Widmar. 2015 Precision Agricultural Services Dealership Survey Results. 59



自动行走拖拉机

GPS天线

差分数据

GPS接收机

无线操向控制站

GPS天线

目标

自动行走拖拉机

GPS天线

差分数据

GPS接收机

无线操向控制站

GPS天线

目标
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2.	Supporting	Technologies	of	PA
DGNSS Applications
Agricultural machinery automatic navigation



Headsight

Auto guidance system made in US

DigiFarm

Trimble

John Deere

Topcon
壁虎

Novariant

Ag Junction

CASE IH

AgLeader

Raven



Yield Monitoring, Variable Rate Application

John Deere crop input 
control system 

AgLeader Cotton Yield Monitor

AutoSwath



DGNSS Applications
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2.	Supporting	Technologies	of	PA

Obtaining its boundary by driving with 
a GNSS receiver around a farmland 

topography of a farmland



 
谷物流量传感器 湿度传感器 

卫星接收机 

计算机 

图 4.26 联合收割机产量监控器的组件 图 4.27  MF40型联合收割
机 
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2.	Supporting	Technologies	of	PA

DGNSS Applications

Components of yield 
measure system for combine 
harvester

grain flow sensor humidity sensor

GPS 
receiver

Computer



Vehicle navigation equipment,
AgLeader Co.
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2.	Supporting	Technologies	of	PA
DGNSS Applications



BDS Application in Precision Agriculture in China

u BDS for marine fisheries: universal application 
u GNSS for area measure: widely used
u Auto-steer guidance for tractor: increase quickly
u GNSS for operation monitoring: increase quickly
u GBAS for agriculture: used in some areas
u Other areas: being explored 

中国北斗精准农业应用：
• 海洋渔业：基本普及
• 面积测量：广泛使用
• 自动驾驶：增长迅速
• 作业监管：增强迅速
• 地基增强：部分应用
• 其他应用：正在探索

2.	Supporting	Technologies	of	PA



BDS for marine fisheries  海洋渔业应用
China's mainland coastline measures approximately
18,000 km, with a total maritime area of 4.73
million sq km, with a total fishing boat of 1.2
million, about 310,000 marine fishing vessels and 8
million people engaged in fishing..
The Beidou navigation satellite system will help
establish a security system to protect fishermen.

• guide vessel to destination
• report emergencies to fishery 

departments
• weather forecasting service

BDS mainly provides instant alarms and
unique short messaging services.

The government pays for most of the
cost of the client terminals. More than
50,000 fishing vessels in China had
been equipped with BDS terminals



GNSS for area measure 面积测量应用

The owner of farm machinery usually provides social service 
for the farmers without machinery. The driver should calculate 
the operation area for each field.

The harvester 
installs a navigation 
terminal similar to 
the taxi meter

measuring wheel

GNSS measurement

tape measure



History of Tractor Auto Guidance 自动驾驶发展

Age Technology Content

1920- Mechanic & 
Electronic Requirement

1990-
Mechatronics 
& hydraulics 
integration 

2000- GPS (L1) Demonstration of assisted steering （US）

2010-

GNSS (L1 
L2)+INS

Popularization of auto guidance (US)
Import and demonstration (China)

2013- Subsidy for BDS terminal (China)

2016-

Popularization of auto guidance (US)
Regional popularization of auto guidance
(China)
Half of GNSS terminal made in China 
(China)

P(x′ ，y′  )

R

D

E

x′

y′

O
′  

提出需求

机电液
一体化

美国示范

美国推广

中国引进

中国补贴

美国普及

中国推广

国产半数



Auto guidance system made in China 中国自动驾驶

上海司南

南京天辰礼达

上海华测

北京合众思壮

广州中海达 华南农业大学

山东北斗华宸

盛恒天宝

北京农林科学院

沈阳自动化所



Auto guidance system made in China

90 460
1110

2030

3270

4826

7258

0
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2009 2010 2011 2012 2013 2014 2015

单位 台

导航总量 历年销售量

数据、图片来源：赵延平，我国北斗农机自动化应用现状，“金桥产业技术创新会议”第十三次会议，2016.3

The amount of tractor automatic 
driving system in China

Regional distribution of tractor 
automatic driving market in China



Function of Auto Guidance  自动驾驶作用

u Improve operation quality 
u 提高作业质量

u Increase yields 
u 增加作物产量

u Improve work efficiency 
u 提高工作效率

u Extend operation time     
u 延长作业时间

u Increase the area of land
u 提高土地利用率

u Reduce skill requirements 
u 减少技能要求

u Reduce labor load 
u 减少雇工成本

u Reduce harvesting loss
u 减少产量损失

u Reduce fertilizer & chemical 
application 

u 减少化肥农药施用

对行精度（2D）
跟踪精度（2D）

A

B



GNSS for operation monitoring 作业监管应用

u Farm machinery service organization 农机合作社
ª Fields
ª Personnel
ª Tractors
ª implements
ª ……



GNSS for operation monitoring  作业监管

GNSS 
Terminal

Pad/PhonePad/Phone

Position, operation area

SMS Server
destination

ComputerComputer

Smart 
phone

position

destination

Application
 Server

Application
 Server

Communication & 
Database Server

Communication & 
Database Server

作业监管系统包括：车载终端、服务器、平台和监控终端

采棉机监控终端

车载终端 服务器 Sever 监控终端 Monitorvehicle terminal

Monitoring terminal of 
cotton picking machine

The operating supervision system includes: vehicle 
terminal, server, platform and monitoring terminal



GNSS for operation monitoring 作业监管

GNSS terminalHeader Fan

Operation distance

采棉机监控平台

The working area is 
calculated according to 
the picking head, fan 
and positioning terminal

SoftwareMonitoring platform of cotton picking machine



Operation Scheduling   作业调度

调度系统

调度系统



Smartphone based precise monitoring  精细监测

3G/4G status GNSS status Working status Illustrations 

 
normal 

 
normal 

 
normal 

Data transferred to  
server in real-time 

 
abnormal 

 
normal 

 
normal 

Data transferred to server 
when GPRS/3G/4G 

connected 

 
normal 

 
abnormal 

 
abnormal 

Not working 

 
abnormal 

 
abnormal 

 
abnormal 

Not working 

 Give the tractor, driver 
and agricultural machinery QR 
codes, the driver scan the QR code 
before working, will be helpful on 
operation management





GNSS for operation monitoring: deep scarification

深松机

深松监测传感器 深松监测平台



RS is the acquisition of information about an
object or phenomenon without making physical
contact with the object and thus in contrast to on-
site observation. In current usage, the term
"remote sensing" generally refers to the use of
satellite- or aircraft-based sensor technologies to
detect and classify objects on Earth. It may be
split into "active" remote sensing (i.e., when a
signal is emitted by a satellite or aircraft and its
reflection by the object is detected by the sensor)
and "passive" remote sensing (i.e., when the
reflection of sunlight is detected by the sensor).
Examples of passive remote sensors include film
photography, infrared, charge-coupled devices,
and radiometers.
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2.	Supporting	Technologies	of	PA
Remote sensing(RS)
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2.	Supporting	Technologies	of	PA

The main spectral response characteristics of green plants



rir

rir
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2.	Supporting	Technologies	of	PA

The main spectral response characteristics of green plants
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2.	Supporting	Technologies	of	PA

The main spectral response characteristics of green plants



remote sensing 
platform

Spacecraft

Aircraft

Vehicle or
Hand-held

2.	Supporting	
Technologies	

of	PA
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in-situ remote sensing

2.	Supporting	Technologies	of	PA
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in-situ remote sensing
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Spectral characterization of different leaf area index
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Spectral characterization of water content in leaves
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表土含水量 0.87 2.03 0.86 1.75 2.28 4.20
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The spectral characterization of aphids in wheat
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wheat rust and its spectral characterization 
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System overview

INS and 
GDS

Adjustable pan-
head

Laser range 
finder

Multi-spectral 
imaging sensor

GPS 
antenna

RTK-GPS

Computer
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Inversion of physical parameters using spectral data
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Canopy total nitrogen content (%)
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Inversion of physical parameters using spectral data



New application: 
To Combine remote 
sensing with agronomy.
The ecological and 
physiological significance 
of physicochemical 
parameter image 
processing and analysis. 全氮含量 （R）

可溶性糖 （G）

叶绿素a+b（B）

The region where 
wheat is strong

The region 
where wheat is 

weak
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小麦不同长势与营养状况的反射光谱响应

Wheat-3

Wheat-1
Wheat-2

Wheat-4

Wheat-1:好
Wheat-2:较好
Wheat-3:一般
Wheat-4:较差

Wheat-1

Wheat-4

Wheat-3

Wheat-2

光谱维

Inversion of wheat canopy stratification parameters based on 
reconstructed reflectance spectra
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u Research progress of sensing and detection technology           

u Research progress of intelligent equipment technology           

u Research progress of wireless sensor network technology

3  advances in key technologies of PA
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Sensor of soil moisture

Force sensor

Pivot

Force lever

Blade

Sensing cone
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Sensor of soil electrical conductivity

Voltage meter

Constant current source

A1 V1 V2 A2

Soil
surface

～
Voltage meter

Constant current source

A1 V1 V2 A2

Soil
surface

～
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Sensor of soil EC
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Sensor of soil EC
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Automatic acquisition of soil EC information 

Soil EC is an inherent property to measure soil conduction current capacity. 
The results show that the sand has low EC, the surface soil has medium EC 
and clay has high EC.
Attribute of soil EC:
1. water retention capacity / water leakage
2. cation exchange capacity (CEC)
3. depth of clay layer (texture)
4. capacityorganic compounds
5. salinity
6. pH      
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Automatic acquisition of soil EC information 



Sensor of soil nutrient content
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探针(长为30cm、内置7mm玻璃光纤)

此处玻璃光纤分为直径为5mm的两部分

厚度为5mm的金属板限制探针入土深度

发光二极管及凸透镜

支杆，长约0.5m
外径36mm

显示屏及按钮

手把

控制电路

2017/10/30 107

Sensor of soil nutrient content
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Sensor of yield monitor
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Flow Sensor
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(elevator mount)
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Sensor of yield monitor
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净粮升运器

发射源

探测
器
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A combine with a AFS system



Raw Data Point
Grid Map

Smoothed Grid Map
Contour Map

图5.1划分为六个等级的产量图

农
业
信
息
获
取
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Sensor of yield monitor
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机器视觉传感器双桶变量施肥机 机器视觉传感器双桶变量施肥机

变量施肥
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On-demand fertilization(Precision fertilization)

3  advances in key technologies of PA

Double barrel variable 
rate fertilizer applicator 

camera



Crops absorb nutrients from the soil
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Crops absorb nutrients from the soil
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Crops absorb nutrients from the soil 
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Fertilization to supplement soil nutrients 
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highmediumlow

Crop nutrient inconsistency 
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„low “ „medium“ „high“

…and adjusts the amount of fertilizer.

„high“ „medium“ „low“
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Hence all plants develop optimal.
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变量施肥
Measurement Calculation of

N fertilizer demand N applicationMeasurement Calculation of
N fertilizer demand N applicationMeasurement Calculation of
N fertilizer demand N application
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On-demand fertilization(Precision fertilization)
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On-demand fertilization(Precision fertilization)



Precision weeding
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Precision weeding
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Precision weeding



Application of WSN in Agriculture

Environmental Monitoring on CroplandsEnvironmental Monitoring on Croplands

Soil moisture sensor

Soil temperature sensor
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Internet of Things

Sensing Layer

Sensor, Sensor 
Network

Processing, 
computing, 
decision

Network layer

Access and 
Transmission

Application layer
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Application of WSN in Soil Sensing
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Application of WSN in Soil Sensing
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Application of WSN in Soil Sensing
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v It mainly uses solar energy so that it can reduce energy
consumption.

v It consists of three parts, thermal insulation walls, movable
thermal insulation covers made by cotton, straw, and so on,
and fixed cover.

	

Unit: m

Soil 
wall

Brick 
wall

Supporting pole

Main pole

Ditch used for 
prevention of 
cold

Application of WSN in Solar Greenhouse
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Wireless sensor network in greenhouse
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Application of WSN in Solar Greenhouse
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网关节点

GPRS

Zi gBee

远程管理平台CO2传感器

监控节点

继电器

电磁阀CO2气源

                                       JN51390~5V Voltage Signals
（2 channel）

ZigBee Module

3.7V Recharge Li Battery 

4~20mA Current Signals
(2 channel)

UART Digital Signal

Sink Node

JN5139 Module GPRS Module

Power Module

UART
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发射器

基准平面

接收器

平地铲

驱动拖拉机

液
压
系
统

控制器 发射器

基准平面
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控制器
Laser Leveling 

System
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receiver
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Laser  Transmitter

Laser  ReceiverControl 
panel

Hydraulic control system

Dry-fields

Paddy-fields
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Laser Leveling System
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