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Field wireless sensor network is the current global engineering field research hotspot for structural health monitoring wireless
sensor network that is one of the important branches to real-time monitoring of the safety status of the upper wood
engineering structure to avoid the occurrence of many safety accidents caused by major structural and equipment damage and
to guide the maintenance of major structures; the establishment of a wireless sensor network system is one of the current
research priorities. This paper researches and designs a wireless sensor network system level scheme for structural health
monitoring that is divided into two parts based on the hardware platform design and software development based on the
system that focuses on the time synchronization protocol and synchronous acquisition method featuring synchronous
acquisition start time scheme, time separation method, and flexible optimization model of time information. The method
applies to high-frequency acquisition to guarantee the time of sampling points in structural environmental measurement. The
accuracy of the information and the reliability of the field diagnosis, for the detection of harmful substances, as well as leading
to the construction of green habitat environment have a qualitative leap, for the design of green habitat environment that has
enough progress.

1. Introduction

Wireless sensor networks are usually energy limited and sus-
ceptible to environmental interference, in order to improve
the energy efficiency of wireless sensor networks and guaran-
tee data reliability, and energy-efficient data fusion algorithm
(EEDFA) based on a split cluster wireless sensor network is
proposed; EEDFA operates in a network with a split cluster
structure; the data acquisition and transmission process are
divided into multiple cycles; the sensors collect data in mul-
tiple time slots within the cycle to form data vector each cycle
the sensor downscales the collected data vector to reduce the
transmission load, while considering the environmental
interference using interval type-two fuzzy system to generate
data reliability factor to guarantee the reliability of the data
each cluster head receives the data from the member nodes
for distributed processing and removes the redundant data
using wood similarity function and sends the fused data to

the next hop cluster head or base station simulation results
show that compared to PFF REDA. SCDRE EEDFA has
lower bandwidth usage and energy consumption and also
has higher data accuracy [1].

Wireless sensor networks (WSNs) are composed of a
large number of miniature sensor nodes that combine sens-
ing capability, computing capability, and short-range com-
munication capability deployed in a monitoring area,
whose nodes are generally powered by batteries that carry
limited energy, and the energy is usually difficult to be
replenished. To extend the network life cycle, it is necessary
to reduce the network energy consumption in WSNs [2]; to
monitor events more accurately, sensor nodes are usually
deployed densely, which may lead to the high spatial corre-
lation between data collected by multiple neighboring sen-
sors, and at the same time, there are temporal correlations
between data continuously collected by individual sensor
nodes, and these correlations make a large amount of
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redundant data in the network. In addition, sensor nodes
may sense unreliable data due to problems such as environ-
mental noise and node failure. Data fusion is a data process-
ing process that uses computer-related techniques to analyze
and organize the data collected by sensors in a certain way,
which can reduce redundant or unreliable data and improve
energy efficiency.

In recent years, many scholars have proposed some effi-
cient data fusion algorithms in the field of data fusion. Some
variable weight-based data fusion algorithms have been pro-
posed in the literature. These variable weight fusion algo-
rithms effectively reduce the transmission load by
weighting the data on average. However, it greatly reduces
the integrity of the data, which may lead to poor reliability
of the final judgment events. In the literature, the authors
proposed a prefix frequency filtering- (PFF-) based data
fusion algorithm, which achieves the fusion of sensory data
in two steps: In the first step, the data is initially weighted
down and sorted at the sensor nodes; in the second step,
the PFF and Jaccard similarity are used in the aggregator
to the data between the nodes are fused. The method can
quickly remove redundant data, but after the data are sorted,
the order is changed, and the time information is lost. The
REDA algorithm proposed in the literature uses a split-
cluster structure to fuse the data at the common nodes and
cluster heads, respectively, and removes redundant data with
pattern codes, which improves the bandwidth utilization of
the data, but the pattern codes are not effective in identifying
similar data SCDRE algorithm that performs similarity anal-
ysis on data collected between different sensor nodes using
Pearson correlation coefficient to remove similar data; how-
ever, using correlation coefficient alone is not a good mea-
sure of data similarity. In addition, all these algorithms
assume that the collected data is correct without judging
the credibility of the data source, not only the accuracy of
the data is not guaranteed but also increases the unnecessary
communication overhead [3]. The first-generation sensor
network of traditional sensors has a transmission function
for point-to-point signals, using a two-wire 4-20 mA current
or 1~ 5V voltage standard to realize one-way transmission
of information. The second-generation sensor network is a
measurement and control network composed of intelligent
sensors and on-site control stations. Use analog current or
voltage signal to realize sensor signal transmission. The
third-generation sensor network is based on the Fieldbus
intelligent sensor network. Fieldbus is a fully digital, open
two-way communication network connecting intelligent
field devices and control rooms.

2. Related Work

The global research on WSNs began with research projects
supported by the literature. It has been widely studied by
governments, schools, and related research institutions since
the 1990s. The literature began researching Smart Sensor
Network Communications (SSNC) [4], which uses “throw-
away” sensors to collect battlefield information and plans
to build a smart network that can interconnect with robots
used in future combat systems. The literature proposes the

concept of smart dust, which consists of a microprocessor,
sensors, and communication systems and power sources
that can form a wireless network in a self-organizing man-
ner. The smart dust can locate each other and transmit
information to the observer. The literature has embarked
on a research program on WSNs [5], and some companies
have started to study the “Development plan for a new type
of computing based on satellite sensor networks.” Numerous
scholars and institutions have researched WSNs. Up to now,
the latest research has focused on improving the efficiency of
energy usage, focusing on routing algorithms, clustering
algorithms, communication protocols, etc. The literature
develops an energy-efficient hierarchical data distribution
protocol for sensor-to-edge server communication that sup-
ports dynamic changes in network topology and has signifi-
cant advantages in terms of energy consumption in harsh
environments, green habitat design, and coverage [6]. The
literature proposes a novel WSN routing protocol that
applies to the mobility of sensor nodes for reliable and
energy-efficient routing. The literature uses butterfly optimi-
zation algorithm (BOMA) to select the cluster heads and
selects the optimal route based on ant colony optimization
(ACO), which greatly extends the green habitat design. In-
network convergence current research is still in the preex-
ploration stage. The literature analyzes the challenges and
opportunities of WSN and wireless mesh network (WMN)
convergence and proposes and compares several conver-
gence approaches. The literature proposes a fiber-wireless
sensor network (Fi-WSN) gateway design that achieves
seamless convergence of passive optical networks (PON)
and WSNs [7].

The literature has studied “key technology and coordina-
tion control theory of distributed self-control system on sen-
sor networks” as a key research project. The literature has
studied the “network foundation theory of wireless sensing,”
and in 2008, the national major project has also made sens-
ing network technology a key research area. Many research
institutions have joined in the research of WSNs. So far,
research on WSNs is still ongoing [8]. The literature extends
the green habitat design of mobile wireless sensor network
(MWSN) by developing a system model and using different
algorithms for optimization. The literature proposes fuzzy
multihop clustering protocol (FMSFLA) using shuffled frog
leaping algorithm (SFLA) which considers energy, distance
to the base station, number of neighboring nodes, actual
node to base station distance, average routing load, delay
[9], and other parameters, which is superior to LEACH,
LEACH-EP, LEACH-FL, and other protocols for green hab-
itat design. The literature proposes an improved LEACH
algorithm for low-power adaptive set clustering algorithm
(LEACH) with random b cluster head selection, no consid-
eration of node-to-base station distance, unreasonable node
distribution, and uneven energy consumption. Compared to
the original algorithm, green habitat design is improved by
36.4%. There have been many exploratory studies on net-
work fusion in wireless sensor networks. The literature pro-
poses the network fusion of MCN and WSN using mobile
terminals in mobile cellular networks (MCN) as both sensor
nodes and WSN gateways. By fusing WSN and group-wise
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sensing networks, the literature enables both networks to
borrow each other’s advantages to achieve more powerful
intelligent sensing effects [10].

In wireless sensing harmful substance detection of green
habitat environment, the development is also faster; as early
as the 1960s and 1970s, developed countries in environmen-
tal intelligence and mechanization made plans [11]; the rel-
evant environmental departments first proposed the concept
of intelligent environment; developed countries proposed
the integration of emerging Internet technology and intelli-
gent environment and synergistic development. With the
advantages in technology, the technological innovation
related to the wisdom environment is constantly explored;
seeking the smallest human input in exchange for the largest
and most stable environmental production capacity, elec-
tronic integrated circuit technology has advanced by leaps
and bounds, and the miniaturization and intelligence of
components have changed the development process of
human society; along with the emergence of microcomputer
technology, people are more optimistic about the develop-
ment prospects of the wisdom environment, and at the same
time, with the microcomputer system. At the same time,
with the emergence of microcomputer systems and micro-
sensor chips, the combination of intelligent environment
and computer Internet technology has reached a new height
[12]. The developed countries represented by the United
States and Japan, relying on advanced electronic integrated
circuit technology and complete industrial chain, have made
great achievements in environmental informationization,
applying the concept of informationization to environmen-
tal development through microcomputer systems [13]; for
example, computer systems plus peripherals can be used to
sensors to monitor crop growth, by changing the tempera-
ture to regulate the growth cycle of crops; this is suitable
for environmental greenhouses and can effectively eliminate
the influence of the external environment; in addition to the
regulation of temperature and humidity, other important
growth factors can also be monitored and regulated [14],
such as real-time monitoring of CO2 concentration in the
environment; photosynthesis is the most important process
of crop growth, through the computer system plus. The
environmental monitoring platform built by computer sys-
tem and peripheral sensors can monitor the CO2 concentra-
tion of the growing environment of crops in real time and
then determine whether it is conducive to the growth and
development of crops [15] and can be regulated when it is
too high or too low, so as to ensure the growth quality and
yield of crops with the most suitable concentration [16].

3. Green Habitat Design Based on Field
Wireless Sensing Hazardous
Substance Detection

3.1. Detection of Hazardous Substances by Field Wireless
Sensing. The most used in the detection of hazardous sub-
stances in the field of wireless sensing is ZigBee technology;
ZigBee is a short-range transmission, low energy consump-
tion, and low rate of wireless network technology; it is a

wireless network communication scheme between RFID
(radio frequency identification) and Bluetooth. ZigBee is
based on IEEE 802.15.4 standard, which mainly specifies
the application layers that can be shared by various manu-
facturers. The standard mainly defines the physical layer
and the network layer. The physical layer is defined as the
transport of information at a rate of 250 kb/s at 2.4GHz
and at lower rates of 915Mz and 868MHz, with certain
specifications for the physical layer. The specifications for
the network layer define specific issues related to the sharing
of air channels between different radio signals in the same
area during operation [17]. The advantages of wireless sen-
sors are (1) no need to connect, which reduces installation
costs; (2) there is no direct electrical connection between
each other, and the problem of mutual interference does
not exist; and (3) some conditions cannot be connected,
and wireless sensors must be used.

ZigBee has been widely used in sensor networks, the
Internet of Things, and other fields, mainly because of its
very powerful ability in networking. ZigBee network has
three network topologies, namely, star topology, tree topol-
ogy, and mesh topology; users can choose three network
structures according to their needs. Each of these three Zig-
Bee network structures has its advantages. The tree topology
mainly consists of a coordinator and multiple routers and
end nodes. The principle formula is as follows.

T = 1
n
〠
n

i=1
Xi + 〠

n

i=1
XiYi: ð1Þ

This formula puts forward the basic content of wireless
sensors, how to make the signal better, and can provide a
better creative environment for creators. The coordinator is
capable of connecting multiple routers and terminals, and
the coordinator is capable of connecting multiple routers
and terminals from the node’s router. Thus, the entire net-
work will contain several layers, and the details of the struc-
ture are shown in Figure 1.

The main components of network topology are a coordi-
nator, several routers, and terminals. It has some similarities
with the tree topology. However, the routing paths are more
flexible, and the routing nodes can be connected and pass
information to each other according to their actual needs.
The principle of the formula is as follows.

A = 〠
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σ

� �
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This flexible routing allows for more efficient delivery of
data, and this routing has more robustness, where one path
is blocked in the network; data can have other paths for mes-
sage delivery. The mechanism of mesh topology is shown in
Figure 2.

Generally, when implementing a mesh network, the cor-
responding routing protocols are developed at the network
layer, which enables the nodes to use the optimal path for
data transmission, increases the efficiency of network data
transmission, and to some extent reduces the energy
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consumption of the network. All the abovementioned fea-
tures are implemented by the network layer, and the applica-
tion layer does not need to perform any involvement. The
mesh structure is very powerful and can deliver information
in the form of “multi-level hops,” and it can form a network
with higher complexity based on this structure; in addition,
it can also achieve self-organization and self-healing [18].

NB-IoT (narrow band Internet of Things), a technology
that has not been in people’s view for a long time, is based on
cellular networks in the field of IoT. NB-IoT is currently
evolving from traditional cellular IoT technology to the
more advanced LPWAN, an improvement on existing cellu-
lar communications to accommodate low-power wide-area
interconnections, driven by mobile operators and the equip-
ment vendors behind them. For power wide-area network,
NB-IoT is aimed at addressing four major pain points of
current cellular networks for LPWA applications.

(1) Broad coverage

In other words, it is 100 times more capable of receiving
signals than the mobile network, and the principle formula is
as follows.

T = Δy
Δx

:
δy
δx

:
∂2Ω
∂u2

: ð3Þ

To a great extent, it strengthens the network coverage
power. So full coverage can be achieved through it for areas
that cannot be effectively covered by the current mobile net-
work, e.g., suburbs, large factories, high-rise, elevators, and
floor underground garages.

(2) Large connection

NB-IoT technology increases the number of accesses by
50 to 100 times over existing cellular wireless technologies.
It can accommodate up to 50,000 user equipment (UE) con-
nections to the core network in an area. The principle of the
formula is as follows.

T = 〠
n

i=1
XiYi +

x − μ

σ

� �
: ð4Þ

(3) Low power consumption

The key factor in achieving this feature is the effective
streamlining of some signaling that is not necessary or its
application to longer paging tasks. The reduction in power
consumption achieved by some of these means, such as
some terminal modules that require a long life cycle, is

Node Information
input

Transmis
sion

Node

Informa
tion

Node

Node
Transmi

ssion

Node

Take
over

Node

Node Take
overTake

over

Signal
output

Signal
input

Signal
improve

ent

Figure 1: Tree topology diagram.
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estimated to reach a standby time of ten years. The formula
is as follows.

T = arcsin θ:
π

2 − θ
� �

: ð5Þ

(4) Low cost

NB-IoT achieves low cost primarily by limiting the data
rate, energy usage, and bandwidth of end devices, allowing
for effective simplification of the endpoint as a whole. At
present, the expected price of a single module is not more
than $5 and may still fall. From the above, NB-IoT has high
applicability to many fields. NB-IoT technology works in the
authorized spectrum and focuses on low power consump-
tion, wider coverage requirements, etc. proposed by IoT. It
is suitable for IoT applications that do not require high
information transmission rate and need ultralow device cost
requirements and low device power consumption [19].

Green environmental design refers to incorporating
environmental factors into the design to help determine
the direction of design decisions. Green environmental
design requires consideration of environmental factors in
all stages of product development, reducing the impact on
the environment from the entire life cycle of the product
and ultimately leading to a more sustainable production
and consumption system. It focuses on the relationship
between the landscape spatial pattern and the spatial pro-

cess. The landscape spatial pattern is composed of patches,
substrates, corridors, borders, and other elements.

The sensor node in the field is a very tiny system that is
mainly responsible for collecting information and carrying
out related processing. It mainly contains modules such as
sensors, information processing, and wireless communica-
tion. The various modules of the sensor node meet different
task requirements. The sensor module is mainly used to col-
lect and convert various data in the target area; the informa-
tion processing module is mainly responsible for the
management of the received information data, such as the
entire sensor node storage and its collection of various data
or data received by other nodes and sent; wireless communi-
cation module is mainly to complete the exchange of data
between the various sensor nodes; the main task of the
power supply module is to provide power for the normal
operation of the entire wireless sensor network. The main
task of the power supply module is to provide powerful sup-
port for the normal operation of the entire wireless sensor
network; in the entire field, the WSN system can continue
to run; then, you can detect harmful substances; the detec-
tion process is shown in Figure 3.

Wireless sensors can play an important role in the detec-
tion and prevention of meteorological natural disasters. In
the research of various atmospheric phenomena, weather
disaster prevention monitoring, flood, and fire monitoring,
wireless sensors can all play a role. Wireless sensors can play
an important role in the detection of the ecological environ-
ment. In addition, China as a developing country, in the
past, achieves rapid economic growth but failed to pay suffi-
cient attention to the protection of resources, ecology, etc.,
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resulting in the current development of significant uneven and
inadequate characteristics; the overall quality level is low, the
ecological constraints on development is increasingly promi-
nent, and prosperous ecological culture is the need of the
times, to promote the sustainable improvement of ecological,
and environmental quality is an important task. Wireless sen-
sors also play a major role in the construction of intelligent
ecological and environmental management systems [20]. In
addition to its role in the construction of environmental ecol-
ogy, it can alsomake its contribution in the field of the produc-
tion of harmful substances. For example, the use of wireless
sensors in the production of hazardous substances can play
its role in accurately monitoring all kinds of environmental
changes that may occur in the production of hazardous sub-
stances, thus largely avoiding unexpected factors that cause
crop freezing, pests, and other difficult problems. This is also
of great significance to the stable and prosperous development
of the market economy.

3.2. Green Habitat Design. For the design of green habitat
environment based on field wireless sensing hazardous sub-
stance detection, the design area is a village, and its design
content mainly includes modern hazardous substance area,
courtyard greenhouse area, hazardous substance display test
area, ecological recycling facilities planning content mainly
includes modern hazardous substance area, courtyard green-
house area, hazardous substance display test area, ecological
recycling facilities, and modern hazardous substance area
design; the field is relatively flat and is the only concentrated
farmland in the village. The rainfall is abundant during the
rainy season, and the plan adds interception and storage
facilities so that there is water all year round after comple-
tion, which is more suitable for the development of hazard-
ous substances. The ecological greenhouse is introduced
based on the original one, so that the production and expe-
rience of harmful substances can be carried out all year
round, creating a four-season paradise for harmful sub-
stances. The area covers an area of 160mu, which is renewed
to grow food and vegetables and is the main source of living

resources for the villagers and the migrant population. The
college is a living space, mainly in the courtyard greenhouse.
Here, we can increase the living space of foreign mobile peo-
ple and planting space; people can live in the natural oxygen
bar and live and experience farming activities, providing a
completely different residential life model from the city.
The design process is shown in Figure 4.

In terms of ecology, ecological recycling facility is a sys-
tem of facilities including biogas stations and sewage ecolog-
ical sedimentation ponds; this is the core of the entire green
village cycle; the healthy operation of the ecological recycling
center is the key to ensure the recycling of resources in the
village, so the equipment requirements, scale requirements,
and location selection are critical. Ensure that the treatment
capacity and gas production capacity meet the waste dis-
charge and gas demand in the village. The main purpose is
to anaerobically ferment the manure and organic waste pro-
duced in the production and living system and transform
them into biogas gas resources, while the digestate and
methane are used for fertilization of farmland. A closed-
chain cycle model of straw-cultivation-manure-biogas-
digestion liquid used in farmland fertilization is formed
[21]. Green habitat also includes green light, and the devel-
opment of the habitat light environment has become more
diverse than the original single lighting function, and the
use and selection of light have become more complex. The
living environment not only accommodates chandeliers,
desk lamps, and lighting street lamps to meet people’s daily
life functions but also develops decorative lighting projection
lamps, pipe lamps and advertising lighting neon lights, opti-
cal fibers, etc. It can be seen that the reason for the complex
use of lighting in the light environment is mainly due to the
variety of uses of lamps and light sources and the complexity
of the types of light sources [22].

4. Experimental Results and Analysis

4.1. Experimental Results. After the mobile sensor nodes
have completed traversing the area, repairing coverage voids,
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Figure 3: WSN hazardous substance detection process.
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and collecting data, establishing an efficient data forwarding
mechanism can effectively reduce the overall energy loss of
the network, extend the working cycle of the network, detect
harmful substances, and design a green habitat environment,
and the following efficiency comparisons are obtained after
comparing the details through optimization, as shown in
Figure 5.

The method of evaluating the green habitat design is
often evaluated by the number of nodes surviving, which is
defined in this paper as the number of rounds elapsed from
the beginning of the simulation to the end when the number
of nodes surviving is less than 10% of the total number of
nodes. In this paper, 96 sensing nodes at the same location
are used to simulate and test the node survival of AODV

protocol, AODV-based wireless sensor network routing pro-
tocol, LEACH-based single-hop clustered routing protocol,
and secondary mesh wireless sensor network clustered rout-
ing protocol for each protocol. The first node failure occurs
later in AODV-based wireless sensor network routing proto-
col compared to AODV protocol because AODV protocol
always uses the route with a minimum number of hops
and does not consider the energy consumption of the transit
node; thus, the energy of the node on the route with a min-
imum number of hops will be depleted quickly, and the node
failure remains the same after changing the route and con-
siders the remaining energy of the node when selecting the
route and thus can start working for a longer period without
node failure. Since both protocols have more similar
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Figure 4: Green habitat design process.
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algorithms for route discovery, there is not much difference
in green habitat design, and AODV-based wireless sensor
network routing protocol performs slightly better than the
AODV protocol for green habitat design. The reason for
the difference in green habitat design is mainly due to the
elimination of Hello broadcast and the shorter message
length of the AODV-based wireless sensor network routing
protocol, thus reducing the overall energy consumption of
the network and extending the sustainability of the green
habitat design. The final feasibility results are shown in
Figure 6.

4.2. Experimental Analysis. Both the clustered routing proto-
cols outperform the planar routing protocols because the
clustered routing protocols reduce the routing messages as
well as the length of data messages across the network
through data fusion. One of the secondary mesh wireless
sensing network cluster routing protocol cluster heads is
connected to the normal nodes through multihop connec-
tions with more nodes in the cluster, further reducing the
energy used to transmit the sensing information within the
cluster. The simulation test of routing energy overhead is
to count the number of messages sent by the entire network
when a node establishes a route to a target node and the
energy consumption. In this chapter, sensing node 96 in
the upper left corner is chosen as the source node, and sens-
ing node 64 in the lower right region is the target node. The
simulation process is to broadcast the route request from
sensing node 96 until the route is established, and the simu-
lation results of each protocol are shown in Figure 7.
Although the AODV protocol and the AODV-based wire-
less sensor network routing protocol send the same number
of messages during the simulation, the latter has a shorter
message length and has an advantage in the overall energy

consumption of the network. The LEACH-based single-
hop cluster routing protocol still has a higher total number
of sends due to more cluster head nodes and more routing
messages built by the cluster head, which carries a larger net-
work load. Methods for detecting harmful substances
include field-based wireless sensor network (WSN), X-ray
fluorescence spectroscopy (X-ray), Fourier infrared spectros-
copy (FIS), and cold atomic absorption spectroscopy (CAS).
The secondary mesh wireless sensor network cluster routing
protocol generates fewer cluster heads which effectively con-
trols the amount of routing messages in the network and
also reduces the consumption in the process of building
routes; the simulation results for each protocol are shown
in Figure 7.

The control chip of the sensing node is ESP32, which has
a high-performance LX6 dual-core processor with a high
level of low-power performance. This chip has a complete
software development kit and supports Arduino develop-
ment, which can greatly improve development efficiency.
The energy management chip of the sensing node is the
bq25570, which collects the power generated by the solar cell
and stores it in the battery through an integrated boost con-
verter and also provides a set voltage for the system through
an integrated high-efficiency, micropower buck converter.
The node can collect information from three environments,
temperature, vibration, and sound, using a temperature dig-
ital sensor DS18b20, a three-axis acceleration sensor
ADXL345 and a digital MEMS sensor INMP441, respec-
tively. These sensors are small and easy to integrate into
the system. The output is also digital, eliminating the need
for additional noise reduction and analog-to-digital conver-
sion circuitry. The network fusion method of the hardware
testbed is a personal domain network device transmitting
information through a wireless sensor network. The RF chip
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used in the personal area network is nRF24L01, which oper-
ates in the frequency range of 2.400GHz~2.525GHz, with a
transmission rate of up to 2Mbps and low power consump-
tion, and is connected to the control chip using the SPI bus.
The CC1101 is selected for the wireless sensor network; the
chip’s operating frequency range is 387.0MHz~464.0MHz,
with low signal loss and long transmission distance com-
pared to the high-frequency range. The CC1101 does not
come with a communication protocol, so it is suitable for

implementing the designed routing protocol based on this
chip. The efficiency diagram of its design role for habitat is
shown in Figure 8.

The software platform of the intelligent hazardous mate-
rial monitoring system mainly includes the Raspberry Pi
intelligent monitoring interface and the main system pro-
gram design; we use Python and PyQt5 to develop the above
software platform programs. Python language has open-
source third-party libraries and advanced performance of
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Figure 8: Efficiency diagram of the design role of human settlements.
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object-oriented programming, which can greatly shorten the
development cycle of the intelligent monitoring platform.
The Python language has open-source third-party libraries
and advanced object-oriented programming capabilities,
which can greatly reduce the development cycle of intelligent
monitoring platform, and Python programs have strong
compatibility and can be programmed and developed in a
variety of operating systems; running Python programs in
the microembedded platform does not require too much
programmatic basis, only the relevant compiler loaded in
the microembedded platform. The Raspberry Pi 3B+ system
used in this system comes with a Python compiler, so we
only need to use the Python language on the PC side of
the smart monitoring software platform development and
then through the aforementioned FileZilla software to trans-
fer .py source file to Raspberry Pi 3B+, through the Python
compiler; we can open our intelligent monitoring platform
on Raspberry Pi 3B+, which can be used to detect harmful
substances through a wireless sensor-based system, so that
we can better design and implement a green habitat environ-
ment, and the final result is satisfactory.

5. Conclusion

In this paper, in view of the single data collection, poor com-
patibility of software platform, and high cost of construction
and maintenance of traditional hazardous substance moni-
toring system, the intelligent hazardous substance monitor-
ing system is designed by using wireless sensor network
technology, microembedded technology, and image acquisi-
tion technology, and this paper does the analysis and comb-
ing of the current situation of domestic and international
development of intelligent hazardous substance and hazard-
ous substance informatization and intelligence and summa-
rizes the current traditional based on the functionality and
coverage of the system data acquisition network; the ZigBee
network protocol is chosen for the construction of wireless
sensor network and data transmission, and the commonly
used ZigBee chips are introduced and compared, and the
CC2530 chip with low power consumption and easy net-
working is selected as the hardware carrier of the wireless
sensor network; the types of sensors and deployment
methods are determined according to the data to be col-
lected; the fixed nodes are identified as the wireless sensor
network collection units, and the hardware and software
design schemes of the fixed nodes are given. The front-end
fixed node can collect temperature, humidity, and pH data
stably; the mobile quadruped node can switch walking pos-
ture in the farmland, and the automatic photo module can
collect image information in real-time. The algorithm
should improve the recognition efficiency in the future,
and it will be more helpful to the design of a green
environment.

Data Availability

The data used to support the findings of this study are
included within the article.
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