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Abstract: In response to the challenge of high packet loss
rates due to poor mobility of PCs, we introduce a sustain-
able design evaluation system centered around wireless
network handheld terminals. This system combines hard-
ware components, including microprocessor and wireless
communication modules, to achieve wireless data trans-
mission and program debugging. In the software domain,
a configurable communication protocol is employed to
establish an ecological data communication module sup-
porting wireless network handheld terminals. Leveraging
real-time monitoring data from multiple points, we intro-
duce an information fusion algorithm and construct a
green ecological sustainability design evaluation model.
Notably, experimental results reveal that our system out-
performs alternatives based on sensor and RFID technolo-
gies. It exhibits a lower packet loss rate and extends the
distance of zero packet loss, highlighting its advantages in
data communication.

Keywords: wireless network, handheld terminal, green ecology,
ecological sustainability, sustainable design, system design

1 Introduction

The traditional industrial economy has gradually brought
many negative effects after the one-sided pursuit of human
material economic growth. The rise of modern ecological
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economics and circular economics provides a theoretical
basis for human beings to reflect on the path of mutual
promotion and harmonious coexistence between their own
development and natural coordination. Neoclassical eco-
nomics points out that the limited supply of the ecological
environment and the lack of control of free riding behavior
(free riding behavior is a speculative behavior that does not
pay the cost but enjoys the benefit of others) have become the
root causes of the current bad climate, water pollution, and
the gradual deterioration of other public resources in some
countries [1]. In the process of continuous development of the
ecological environment by human beings, only by main-
taining and compensating the environment, can we obtain
the balanced evolution of the supply side and the demand
side of environmental resources. According to the theory of
biological evolution, there is a cumulative process of environ-
mental change from quantitative change to qualitative
change. Only by establishing the corresponding evaluation
system can we observe the process of environmental change,
and through the control and adjustment of relevant factors,
we can maintain the balanced, harmonious and orderly
development of the existing environment and achieve the
goal of sustainable economic development. At present, there
are many evaluation methods of green ecological sustainable
design, such as ecological footprint method, energy analysis
method, system dynamics method, SWOT method, fuzzy
mathematics method, and so on. These methods mainly focus
on the evaluation of the existing ecological results, and the
scope is narrow. In order to evaluate the green environmen-
tally sustainable design accurately and reliably, it is necessary
to use the evaluation system to process and analyze the real-
time collected data, so as to get the dynamic change process of
the ecological environment, and quickly adjust the relevant
strategies of sustainable design, so as to maintain the benign
state of the existing ecology.

In order to ensure the reliability of green ecological
sustainable design evaluation system data, it is necessary
to monitor the ecological environment and collect relevant
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environmental data in real time to obtain information for
sustainable design evaluation. The existing green ecolo-
gical sustainable design evaluation system mostly adopts
the solution of lower computer monitoring node and PC
upper computer. However, as a monitoring center, PC has
the disadvantages of poor mobility, high configuration
cost, and difficult maintenance and upgrading [2]. And in
the actual work, when the regional monitoring personnel
and patrol personnel go out to work, they cannot under-
stand the ecological environment of the region in real time,
which increases some difficulties for the systematic evalua-
tion. Therefore, the existing green ecological sustainable
design evaluation system has been unable to meet the eva-
luation requirements of human-computer cooperation.
The design of wireless network handheld terminal makes
up for the blank of middle monitoring layer in the process
of data acquisition and monitoring to a certain extent.
Through the configuration of wireless network handheld
terminal, the area to be evaluated can be subdivided,
which can make the staff understand the ecological envir-
onment information in real time, and effectively improve
the efficiency of system evaluation. Through simple opera-
tion, the staff can upload the relevant ecological environ-
ment data to the upper processing machine using the
wireless network handheld terminal, thus effectively improving
the redundancy and unreliability of the evaluation system
[3]. On the PC side, through the improvement and optimiza-
tion of the wireless communication data transmission pro-
cess, the communication quality can have greater reliability,
convenience, and higher efficiency. Therefore, this study
designs a green ecological sustainable design evaluation
system based on wireless network handheld terminal, in
order to realize the online evaluation of comprehensive
environmental performance.

2 Method and materials

2.1 Experimental preparation

This study designs a green ecological sustainable design
evaluation system based on wireless network handheld
terminal. The performance of the system is tested below.
The system should operate in a stable operating environ-
ment. Microprocessor module was labelled STM32F103ZET6
with ARM Cortex-M3 architecture having clock speed of
72 MHz, flash memory of 512 KB, SRAM 64 KB with two
USART interfaces and FSMC type of communication. Chip
type was CC2430 by Texas Instruments (TI) following the
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ZigBee Wireless Protocol. The operating environment of

the system was Windows 10 operating system. Windows

Server 2012 and SQL Server 2012 are installed. The CPU is

8-core 3.2 GHz, internal storage is 32 G, hard disk is 2TB, and

the software development environment is Eclipse 4.5.0. In
practical application, the evaluation system will be affected
by many external factors, such as obstacles, air environment
and surrounding signal interference, which is a challenge to
the performance and stability of the evaluation system.

Therefore, aiming at the practical application, the system

test environment is built in the real environment in the

test phase. According to the requirements of system design

parameters, the test point is set in an environment with a

length of about 5,000 m and a width of about 3,000 m. A total

of ten data acquisition nodes, three repeaters, and two wire-
less network handheld terminals are set to participate. Test
the initialization and networking of the system, the timing of
the wireless network handheld terminal is monitored until
it receives the data of all nodes accurately. That is, the net-

working is successful. The test results are shown in Table 1.

Through the system test under the above network con-
figuration environment, the system designed in this work
can complete the node networking within 3 s, which shows
that the wireless communication protocol of the system
meets the design requirements and can ensure the realiza-
tion of the system functions.

In the multi-point information fusion algorithm sec-
tion, the feature extraction process is essential for cap-
turing relevant information from the data collected by
the wireless network handheld terminals. The algorithms
used for feature extraction are:

1. Empirical mode decomposition (EMD): This is a noise-
aided decomposition method, which adds Gaussian white
noise to the signal to evenly distribute its frequency com-
ponents. The EEMD decomposes the signal into intrinsic
mode functions (IMFs), where each IMF represents a spe-
cific frequency component of the signal.

2. Entropy calculation: The feature extraction process
involves calculating entropy measures, which reflect the
complexity and information content of the IMFs generated

Table 1: Test results of networking time consumption

Number of Time (s) Number of Time (s)
connected nodes connected nodes

1 0.6 6 2.2

2 1.1 7 2.4

3 13 8 2.6

4 1.6 9 2.8

5 1.9 10 3.0
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by EEMD. The entropy measures provide insights into the
energy distribution and uncertainty within the signal.

These algorithms are applied to the data as follows:

1. EEMD: The data collected from multiple measuring points
are subjected to EEMD. This process separates the data into
different frequency components, revealing the inherent
structure of the ecological data.

2. Entropy calculation: After decomposition, entropy mea-
sures are computed for each IMF. This quantifies the informa-
tion content and complexity of each frequency component.

3. Information fusion: To make full use of the multi-point
data, a correlation function is applied to establish relation-
ships between the extracted features from different mea-
suring points. The correlation function provides insights
into how the data from various points relate to one another.

4. Comprehensive information: Through the fusion of
these features, a comprehensive information set is gen-
erated. This information integrates the data from mul-
tiple measuring points, providing a more holistic view
of the ecological data and their characteristics.

The feature extraction and information fusion process
are crucial for understanding and analyzing the ecological
data, as it captures the essential patterns and relationships
within the data collected by the wireless network handheld
terminals.

3 Result and discussion

On the basis of the above system test, the study further
analyzes the advantages of the design system in data

Table 2: Experimental results

Green ecological sustainable design evaluation system = 3

communication performance. Taking the green ecological
sustainable design evaluation system based on wireless
network handheld terminal as the experimental group,
the system based on sensor design and the system based
on RFID technology as the control group, the comparative
experiment is carried out. Packet loss rate is the main
index to measure the performance of data communication.
It refers to the ratio of the difference between the number
of packets sent by the lower computer monitoring node
and the number of packets received by the terminal and
the packet delivery rate. The calculation formula can be
expressed as follows:

-5
plr = 5

o))

where plr represents the packet loss rate, s; is the number
of packets sent, and s, represents the number of packets
received. The experimental results are shown in Table 2.
According to the test results in Table 2, with the
increase in wireless communication distance, the packet
loss rate of the three systems also increases. For wireless
communication distance in the range of 200-1,200 m,
there is no packet loss for wireless network handheld
terminal green ecological sustainable design evaluation
system designed based on this study. When the wireless
communication distance increases to 1,400 m, the packet
loss rate of the designed system is 1.2%. When the wireless
communication distance increases above 1,400 m, the packet
loss rate of the designed system is 3.2%, which is still at a low
level and meets the design requirements of the system. The
distance between the sensor-based system and the RFID-
based system to receive data with zero packet loss rate is
significantly less than the system based on wireless network
handheld terminal. And with the increase in wireless

Wireless communication

Packet loss rate (%)

distance (m) R R .
Green ecological sustainable design

evaluation system based on wireless
network handheld terminal

Green ecological sustainable
design evaluation system
based on sensors

Green ecological sustainable
design evaluation system based
on RFID technology

200 0
400 0
600 0
800 0
1,000 0
1,200 0
1,400 12
1,600 15
1,800 2.4
2,000 3.2

0 0
0 0
0 0
0 12
1.3 1.4
1.6 2.2
2.5 2.6
33 3.2
4.4 4.3
5.1 5
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communication distance, the packet loss rate of the two
systems in the control group is also greater than that of
the designed system. Based on the above experimental
results, the design system has good data communication
performance, which is helpful to accurately evaluate the
green ecological sustainable design and provide decision
support for ecological restoration and governance.

3.1 Hardware design of green ecological
sustainable design evaluation system

The hardware part of the system design takes the wireless
network handheld terminal as the core. The hardware of
the whole wireless network handheld terminal is com-
posed of microprocessor, wireless communication, data
storage, reset and alarm, power management, and other
modules. Wireless network handheld terminal has the
functions of network communication, identity recognition,
human-computer interaction, data processing, and power
management. Sections 4 and 5 describe the microprocessor
module and wireless communication module in the system
hardware, respectively.

4 Design of microprocessor module
for handheld terminal

Microprocessor is the core of the whole architecture, and
all peripheral circuit design and software system develop-
ment are based on it, so the selection of microprocessor
determines the overall performance of wireless network
handheld terminal. Microprocessor is a high-performance
processor hased on kernel architecture and different per-
ipherals. The core determines the main performance of
microprocessor, and has different characteristics for dif-
ferent applications. Through comparative analysis and
combined with the practical application and design require-
ments of the handheld terminal, the Cortex-M3 processor
core is selected, and the microprocessor chip is selected
based on the Cortex-M3 processor core [4]. This study selects
STM32F103ZET6 microprocessor which is designed and pro-
duced by STM32F103ZET6 semiconductor company with
excellent performance under ARM Cortex-M3 architecture.
STM32F103ZET6 has the highest performance in terms of
clock frequency and memory size. The chip has two USART
interfaces and FSMC communication interface, so it can
provide rich interfaces for a variety of peripheral circuit
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design. The microprocessor module circuit is composed of
microprocessor chip interface circuit, reset circuit and JTAG
circuit. The interface circuit of the microprocessor chip rea-
lizes the connection with each module, the reset circuit
determines whether the microprocessor can work normally,
the JTAG circuit realizes the program download and debug-
ging of the microprocessor, and is responsible for the soft-
ware maintenance and update of the microprocessor. The
interface circuit of microprocessor chip realizes the connec-
tion between STM32 chip and peripheral circuit [5]. The
reset circuit adopts RC low-level reset mode. When the reset
key is pressed, the interface is low-level capacitor C short
circuit. When the RESET key is raised, R13 limits the char-
ging current, and the voltage at both ends of C increases
slowly. When the C is charged, the reset signal becomes
high to complete the reset operation. The charging time of
the capacitor is the reset time of the system. The specific
reset circuit is shown in Figure 1.

In JTAG circuit, TDI and TDO are data input and output
pins respectively. TRST signal is used to reset JTAG debug-
ging module in CPU. TCK is clock input pin. Each pin is
connected with microprocessor to realize data download
and program debugging.

5 Design of transceiver circuit for
wireless communication module

The CC2430 chip is a wireless system-on-chip produced by
TL It is designed for use in wireless communication appli-
cations, such as ZigBee and IEEE 802.15.4-based networks.
The CC2430 chip combines with an 8051-microcontroller
unit (MCU) having a high-performance radio frequency
(RF) transceiver. Here is a discussion of the CC2430 chip
with standards:

Standard compliance: The CC2430 chip is designed to
meet specific industry standards and communication pro-
tocols, including IEEE 802.15.4 for low-rate wireless

| vce
[] R IN4148
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Figure 1: RESET circuit diagram.
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personal area networks. This standard defines the physical
and media access control layers for low-power, low-data-
rate wireless communication. The chip is commonly used
in ZigBee wireless networks, which are built upon the
IEEE 802.15.4 standard. ZigBee is known for its reliability,
low power consumption, and suitability for home automa-
tion, industrial control, and sensor network applications.
Key Features: The CC2430 chip includes the following key
features: MCU which incorporates an 8051-based MCU,
which is a widely used and well-established microcon-
troller architecture. This MCU provides the processing
power required for data handling and application control.
A high-performance RF transceiver integrated with chip
capable of supporting various frequency bands, including
2.4 GHz, enables wireless communication over short to
medium distances. The CC2430 is designed for low-power
operation, making it suitable for battery-powered or energy-
efficient applications. The chip provides multiple communica-
tion interfaces, including UART, SPI, and I2C, making it
adaptable to different communication needs. The switching
time between sleep mode and working mode is short, which
extends the battery life [6]. CC2430 also has excellent wire-
less reception sensitivity and anti-interference, and has two
powerful USART supporting multiple groups of protocols
to provide conditions for communication with microcon-
troller. Its powerful and flexible development tool greatly
reduces development difficulty. Therefore, CC2430 is used as
the core of the wireless communication module in the hand-
held terminal. Taking CC2430 as the core, the transceiver
circuit of wireless communication module is designed [7].
The circuit consists of logic switch circuit, power amplifier
circuit, low noise amplifier circuit, impedance matching cir-
cuit, and bias circuit. The specific circuit design is shown in
Figure 2.

Then, CC2430 sends the data to STM32 microprocessor
through serial port.

5.1 Software design of green ecological
sustainable design evaluation system

5.1.1 Setting up ecological data communication module

The green ecological sustainable design evaluation system
uses the configurable communication protocol to support
the handheld terminal of data transmission, and the con-
figurable communication protocol is customized through
the web management platform. It also provides services
for handheld terminals that can support HTTP protocol
for data transmission. The function of data communication
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Figure 2: Wireless transceiver circuit diagram.

service is to provide data processing services for different
types of ecological environment data collected by wireless
communication handheld devices and communication ser-
vices for users and device terminals [8]. The persistence
operation of handheld terminal data is also saved through
the database. This part is the key of data processing and
communication, and there may be a large number of hand-
held devices communicating through the system, so the
whole system needs to meet the characteristics of sufficient
stability and concurrency. In this study, MINA framework
is used to build ecological data communication module to
support data communication service based on custom pro-
tocol. The MINA which stands for “Multipurpose Infra-
structure for Network Applications” framework plays a
crucial role in enabling efficient network communication
and data transmission. MINA plays a pivotal role in system,
managing network communication and custom protocols. It
interacts with a database for data persistence and retrieval.
Specifically, it encodes and decodes data, ensuring proper
storage and enabling ecological data processing and ana-
lysis. The use of custom protocols, such as “TCP + long con-
nection + heartbeat,” ensures reliable data transmission
from handheld terminals. MINA is a socket communication
framework, so in the establishment of lower computer
(wireless network handheld terminal) or client and server
communication must follow certain transmission criteria
[9]. Therefore, before the establishment of communication,
the user web management platform has been configured
with communication protocol, handheld terminal informa-
tion, and its related environmental data, and the communi-
cation protocol is associated with the device. Then, in the
data communication module, the handheld terminal needs
to be operated synchronously. At the same time, the data
communication module designed in this study is for mul-
tiple wireless network handheld terminals, each handheld
terminal can support different communication protocols, so
each handheld terminal will assign a unique ID as the iden-
tification of communication transmission. In order to ensure
accurate data transmission, the system mainly uses TCP +
long connection + heartbeat to realize the communication of
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binary sensor data. With long connection, the communica-
tion module does not need to create or eliminate sessions con-
tinuously, which improves the performance. Under normal
circumstances, the handheld terminal regularly reports the
collected data for communication according to the set cycle.
When the user has a demand, it actively sends the request to
the server to report the data immediately. In IoHandler layer,
spring is introduced to realize business logic processing, and
Spring-Dao is used to realize interaction with MySQL database.
In order to facilitate management, managerhelper class is used
as the business logic component management class in MINA,
and is added to spring through @ service. In the managehelper
class, @ Autowired is used to declare the device business logic
interface, data business logic interface, and other information,
so as to realize the calling work of each business logic compo-
nent, and realize the interactive operation in the common Dao
component. The communication module encodes and decodes
the ecological data, corresponding to the I/O filter layer of
MINA. The encoding module is relatively simple. After UTF-8
encoding the incoming IoBuffer, the forwarding operation is
carried out directly. The decoding module provides decoding
methods for TCP requests, and finally encapsulates the ecolo-
gical data into POJO token objects and sends them to the data
processing module for processing [10]. The advantage of using
token object to encapsulate ecological data is that when MINA
supports more than one transmission request, different ser-
vices can be implemented in the same IoHandler layer. The
data processing module corresponds to the IoHandler layer of
MINA, which processes the object information of different
request types and is the core part of the whole system. The
data processing module completes the data persistence opera-
tion by combining with the database access module. The
system realizes the monitoring and analysis of ecological
data by calling the data of database.

6 Design multi-point information
fusion algorithm

The system is designed for multiple wireless network
handheld terminals, which can get real-time monitoring
data of multiple measuring points at the same time. In
order to make full use of multi-point information, an infor-
mation fusion algorithm is proposed. Through the correla-
tion function fusion algorithm, the information measured
by multiple measuring points is fused into a comprehen-
sive information [11]. Feature extraction is the key of
multi-point information fusion, which directly affects the
accuracy of information fusion. The combination of EEMD and
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entropy can well reflect the working condition of handheld
terminals. Therefore, this work selects the entropy feature
of EEMD to form the eigenvector [12]. EEMD is essentially a
noise aided decomposition method, that is, a certain ampli-
tude of Gaussian white noise is added to the signal for
many times to make the extreme points of the signal fre-
quency band evenly distributed, so that the IMF compo-
nent does not appear faulty on each scale, so as to solve the
problem of mode aliasing caused by signal discontinuity. In
order to eliminate the influence of added noise on the
signal, the mean value of the decomposed IMF component
is taken as the final decomposition result [13]. The final
value of IMF component can be expressed as follows:
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where a represents the average value of IMF components,
¢ is the average value of IMF decomposition remainder, m
is the number of polymerization, i is the number of decom-
position, a; is the IMF component obtained from the i
decomposition, and g; is the remainder of the i decomposi-
tion. The amplitude and aggregation times of white noise
have great influence on the decomposition results. When
the noise amplitude increases, the number of aggregations
should also increase. At the same time, the increase in
the number of aggregations will cause the calculation
time to increase exponentially. Therefore, the selection of
appropriate decomposition parameters is the key to EEMD
decomposition [14]. After EEMD decomposition, the fre-
quencies of each frequency band are well separated, and
there is no aliasing problem. On this basis, IMF energy
entropy and singular spectrum entropy are extracted as
feature vectors. IMF energy entropy can reflect the change
in amplitude energy of each frequency band, and IMF sin-
gular spectrum entropy can reflect the uncertainty of IMF
energy distribution on the basis of considering information
redundancy. The combination of the two can give full play
to their advantages and achieve the purpose of signal ana-
lysis. After the fusion of signals collected by wireless net-
work handheld terminal, EEMD is used to decompose a
group of IMF components and the sum of the remainder.
In order to avoid the IMF components with small ampli-
tude energy being annihilated by the IMF components with
large amplitude energy, the energy of each order IMF com-
ponent is normalized. With the moving of time window, we
can get the change rule of energy entropy with time, which
reflects the energy distribution of signal in time domain
and scale space. The IMF components are decomposed by
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EEMD, and the matrix is decomposed by singular value
decomposition. Using singular spectral entropy to measure
the complexity of signal can better mine the modal fea-
tures of data itself [15]. The feature vector is composed
of EEMD entropy features to represent the information
features of wireless network handheld terminal, and the
correlation function is used to establish the correlation of
each measurement point information, and the multi mea-
surement point information is fused into comprehensive
information. Correlation function is a statistic used to
describe the correlation between information. By calcu-
lating the correlation function of multiple measurement
points, we can directly see the correlation between infor-
mation. Assuming that two random information are a(x)
and S(y), the correlation function between a(x) and B(y) is
expressed as follows:

= 23a00Bw) ®

where r is the cross-correlation function, s is the total
amount of data, x is the number of data of random infor-
mation a(x), and y is the number of data of random infor-
mation B(y). Then, the correlation coefficient between a(x)
and B(y) is expressed as follows:

r
.
J2a(02B)? @

where 0 represents the correlation coefficient. According
to the principle that the weight is proportional to the cor-
relation coefficient, the weights of each information can be
obtained and the fusion information can be obtained by
weighting [16]. Through the fusion of multi measurement
points information, the monitoring information collected
by wireless network handheld terminal is fully utilized, so
that the evaluation of green ecological sustainability design
is more accurate.

7 Construction of green ecological
sustainable design evaluation
model

On the basis of multi-point information fusion, this system
design uses the dynamic index of ecological efficiency to
evaluate the green ecological sustainable design. Ecological
efficiency refers to the ratio between the value added in
social and economic development and the physical number of
resources and environment consumed, reflecting the relation-
ship between economic growth and resources and environment
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carrying capacity [17]. However, the efficiency range calcu-
lated by traditional Data Envelopment Analysis (DEA) model
is only 0-1, which can only distinguish the efficient and
inefficient units, while the efficient units cannot be sorted
and compared. This system design uses three-stage DEA
model, combined with the fusion information of wireless
network handheld terminal, to evaluate the green ecological
sustainable design [18].

The three-stage DEA model and Tobit regression ana-
lysis are pivotal components in the construction of green
ecological sustainable design evaluation model. The three-
stage DEA model offers a comprehensive approach to eval-
uate the efficiency and sustainability of ecological design. It
has several key advantages:

Efficiency measurement: The first stage of this model
focuses on measuring the efficiency of decision-making
units, which in our case could represent different ecolo-
gical designs or approaches. It goes beyond traditional DEA
models by allowing for efficiency values greater than 1,
enabling ranking and comparison of efficient units.

Productivity analysis: The second stage of total factor
productivity (TFP) measurement helps assess how effi-
ciently resources are being used and how technological
progress impacts productivity. This provides insights into
the sustainability of resource use and technology adoption.

Regression analysis: The third stage involves Tobit
regression analysis. This method allows us to understand
the relationship between efficiency scores and various
influencing factors. In the context of green ecological sus-
tainability, these factors might include ecological environ-
ment variables, economic development metrics, or social
factors. The three-stage DEA model offers a holistic view of
efficiency, productivity, and the influence of external fac-
tors. It is particularly useful for evaluating and comparing
various sustainable design approaches, making it a robust
tool for system.

Tobit regression analysis: Tobit regression analysis is
significant in our model for several reasons. Tobit regression
allows us to assess how different factors, such as ecological
variables, economic development, or social factors, influence
the efficiency of ecological design. This helps you understand
which elements have the most significant impact on sustain-
ability. In ecological sustainability assessments, data can be
censored, meaning it falls within specific limits. Tobit regres-
sion is well-suited to handle such censored data, making it a
suitable choice for presented model. Tobit regression pro-
vides information on the direction and magnitude of the
impact of factors on efficiency. This is crucial for making
informed decisions about improving sustainability.

The mathematical model of super efficiency DEA is as
follows:
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f= min

w - y[cZ/h + dZAZH )

where f is the environmental output variable, w represents
the eco-environmental efficiency of the decision-making unit,
u is the higher order infinitesimal, A, A, are relaxation vari-
ables, ¢, d represent the number of decision-making units of
slack variables, respectively. The second stage is to calculate
TFP index. TFP index is used to measure the change in pro-
ductivity and decompose the change in productivity into the
change in technological progress and technological efficiency
[19]. The third stage is Tobit regression analysis. Tobit regres-
sion model can be expressed as follows:
n
D=vp+ ) U+ 8 (6)
a=1

where D is the value of eco-environmental efficiency, vy is
the initial regression coefficient, n is the number of influ-
encing factors, v, is the regression coefficient of evaluation
factors, w, refers to the ecological environment factors, a is
the number of environmental factors, and é is the residual.
Green ecological sustainable design is to reduce the con-
sumption of resources and environmental waste as much
as possible, improve the production efficiency of the eco-
logical environment, make the minimum input and output
of ecological environment, and maximize the economic
and social benefits. In the evaluation of the green envir-
onmentally sustainable design, the selection of the ecolo-
gical environmental input index and output index is very
important. Therefore, the integrity of the evaluation index
should be considered in the selection of index, the key
index should not be omitted, and the evaluation index
should not be repeated [20]. Therefore, this study draws
lessons from the evaluation index designed in the German
environmental economic account and the evaluation index
of ecological efficiency studied by Chinese experts and
scholars, and divides the sustainable development index
into input index and output index. Input index includes
environmental pollution index and energy consumption
index, and output index includes economic development
index and social development index. Based on the above
process, this study completes the design of a green envir-
onmentally sustainable design evaluation system from
both hardware and software aspects.

8 Conclusion

This research designs the green ecological sustainable design
evaluation system based on wireless network handheld term-
inal, and completes the experiment test according to the
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design requirements. The experimental results show that
the system performance meets the design requirements, and
has a lower packet loss rate, and has some advantages in data
communication. There are still problems in the process of this
study that need to be optimized and improved. When wireless
connection and transmission of data are carried out at the
same time by multiple wireless network handheld term-
inals, the anti-interference ability should be strengthened
to increase the stability of the system. The complex verifica-
tion function can be added to the communication protocol
and the data can be encrypted, so as to ensure the integrity
and correctness of the data. In addition, the system also
needs multi communication server to support the access
of multi devices. In the next step, the load balancing strategy
of communication server will be adopted to divide the back-
ground of the system into communication server and direc-
tory server. Any device connected to the server for the first
time must first access the directory server. The directory
server assigns the device to the designated communication
server according to the records of the database, so that more
handheld terminals can be carried as much as possible.
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