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Influence of potassium chloride on the structure of
CusSs nanosheets with hexagonal holes
LigBEXREy BEFE!, KER?

(HI¥) 47K Materials Letters, SCI {5k, —IX, LF.=2.269, 2015 2 A k&)

BFHIT: KER, &K
HSCHEEE: ANSEIG DARIRHR . SULPRANBRIR IS RE, SR ) B K B3 3 T S N T TEAUIREE M — 4k CugSs 9K fr, A9l
FEGPR RS G 9K R TS S S5 IE X S 20b RATH « B 5T i3 Bl e A3t 1 BB ¥ LUIESE . B, AT
WL TR EE 9K R TSRV RE RISEM . UV-Vis Rl B N7 FLEAE R 0 —4E CusSs WK A — MUK O %
2L HAEIL AL AN A BRI . 7K 5 e i SEA R W] CueSs 49K 1 X BT B LA B FRIDG B BRI A o
REEH: PORBAEAEL: 40 KM 9eKRs Jesetag
Abstract: Single crystalline rhombohedral phase CugSs nanosheets with hexagonal holes were successfully synthesized without any
surfactant by hydrothermally treating a solution of copper sulfate, potassium chloride and thiourea at 140 °C for 18 h under ambient
conditions. Hexagonal holes in the nanosheets were obviously observed with wide size contribution. The morphology and structure
of CugSs nanosheets hexagonal holes were characterized by means of XRD, TEM, HRTEM, and SAED. The Influence of the amounts of
potassium chloride on the structure of the nanosheets has been discussed. The UV-vis-NIR absorption spectroscopy showed a
significant red-shift of the absorption edge and an increased absorbance in the near-IR region. The nanosheets also displayed good
adsorption and photodecomposition of rhodamine B.

Keywords: Nanocrystalline materials; Structural; Hydrothermal method; Nanosheets; Optical property

1. Introduction

In recent years,there is increasing interest in semiconductor nanocrystals owing to their novel physical and

(1]

chemical properties decided by their sizes, shape, crystallinity, and composition'”. Copper chalcogenide

semiconductor shave size dependent plasmonic and catalytic properties[z]. Due to the attractive applications and
in order to better understand these copper chalcogenides, consider-able efforts have been devoted to the shape

controlled synthesis of nanostructured coppersulfides[3], incluing nanorods®, nanotubes®™, nanoflakes'®,

nanofibersm, nanoribbons[sl, nanoflowers[gl, and hoIIowspheres[m].
Among coppersulfides, Cu,,S nanocrystals can be used as p-type semiconductor owing to the copper

vacancies in the lattice®®*". Cu,,S nanocrystals with various structures have been synthesized for their wide

VHEE, 5, 2011 ARVE, MERREETREG Y, WEERSE S TR
PERER, B, BIEdR, EENFLSEIUK RN A BRI, BRI S TR
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applications in solar cell”™, photo-thermal agent™, photocatalysts"™ and so on. So, the synthesis of special
shapes of CugSs crystals is important to broaden their applications. In this paper, for the first time, we report the
synthesis of rhombohedral CusSs nanosheets with irregular hexagonal holes by a facile hydrothermal route
without any surfactants and morphology-controlled agents. The influence of there action agent (KCl) on the
morphologies of the products is also discussed.
2. Experimental

Synthesis of CugSs nanosheets: All the reagents used in this study were of analytical grade. Copper sulfate
pentahydrate (CuSO; * 5H,0), potassium chloride (KCl), thiourea and ethanol were all purchased from Sinopharm
Chemical Reagent Co.Ltd. without further purification. Deionized water further purified by distillation was used In
a typical procedure, 0.293 g (1.18 mmol) of CuSO, * 5H,0, 0.175g (2.36 mmol) of potassium chloride and 0.025 g
(0.33 mmol) of thiourea were dissolved in 20 mL deionized water at room temperature with the assistance of
sonication. Then the mixture was transferred into a Teflon-lined autoclave of 25 mL capacity. The autoclave was
sealed and maintained at 140 °C in an oven for 18 h. The autoclave was allowed to cool to room temperature
naturally. The resulting suspension was centrifuged at 3800 rpm for 20 min and the precipitates were washed and
centrifuged several times with deionized water and alcohol to remove any possible residual reactants. The
product was dried in air at ambient condition. Various products were obtained in our system by only varying
amounts of potassium chloride added with the other conditions fixed.

Characterization: The products were characterized by X-ray powder diffraction (XRD) on an X'Pert Pro
diffractometer operated at 40 kV voltage and 40 mA current with Cu Ka irradiation at A=1.5418A. Transmission
electron microscope (TEM) images, high resolution transmission electron microscopy (HRTEM) and selected area
electron diffraction (SAED) measurements were obtained on a JEOL JEM-2100F transmission electron microscope.
Field emission scanning electron microscope (FESEM) images were recorded by a JSM-6700F scanning electron
microscope. The UV-vis absorption spectra were recorded by a Lambda 35 Spectro-photometer.

Photocatalysis property: The photocatalytic activity of the as-obtained samples was investigated with
photocatalytic decompositions of Rhodamine B (RhB). 10 mg of the photocatalyst was added into 25mL of RhB
solution (optical density of 1.0). In order to differentiate adsorption from photodecomposition, the solution was
stirred for 30min before turning on light in order to estimate the contribution of the adsorption on the surface.
The solar simulator (81094, Newport) has a 150W Xe lamp with an AM 1.5 air mass filter to simulate natural
sunlight.

3. Results and discussion
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Fig. 1. XRD pattern of the as-prepared CusSs nanosheets (the peaks labeled by * indexed to silicon subatrate).
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Fig. 1 shows the XRD pattern of the as-prepared CusSs nanosheets obtained at 140 °C for 18 h on silicon
subatrate sheet. All the diffraction peaks between 20° and 80° in this pattern of the synthesized nanosheets
matched those of the standard rhombohedral phase of CugSs digenite on the JCPDS card (No.47-1748) with
lattice constants of a=3.93A and c=48.14A. No additional reflections were observed, indicating no impurity in the
samples. The higher intensity of the diffraction peaks indicated the high crystallinity of the formed nanosheets.
The peaks at 26=27.3° and 26=33.5° labeled by asterisks showed the blank silicon ship (JCPDS Card No. 79-0613).

Fig. 2. SEM and TEM images of the as-prepared CusSs hanosheets obtained at 140 °C for 18 h: (A) low-magnification SEM image;
(B) high-magnification SEM image; (C) TEM image; (D) HRTEM image of an individual CugSs nanosheet, and SAED pattern (inset).

Fig. 2 presents SEM and TEM images of the as-prepared CusSs nanosheets. Low-magnification SEM image
(Fig. 2A) shows that uniform CusSs nanosheets were formed in high yield, from which the thickness of the CugSs
nanosheets with hexagonal holes was measured to be about 30 nm. Many holes in the nanosheets were
obviously seen. Further investigation by high-magnification SEM image (Fig. 2B) shows that the holes in the
nanosheets had wide contribution and most of the holes were irregularly hexagonal. Some small hexagonal and
triangular nanoplates and a few irregular particles could be seen in SEM images. TEM observation (Fig. 2C) also
confirmed the sheet-like nanostructure of the as-obtained samples. Many hexagonal holes with wide size
contributions were observed, which is consistent with the SEM findings. Further investigations of the
nanostructure information of the as-obtained CugSs nanoparticles were carried out by high-resolution TEM
(HRTEM) image and selected area electron diffraction (SAED) pattern (Fig. 2D). A HRTEM image showed a lattice
fringe and the interfringe distance was measured to be 1.97 A, close to the lattice space of (110) planes of a
rhombohedral phase CusSs at 1.96 A. The corresponding SAED image (inset of Fig. 2D) had bright diffraction dots,
which can be indexed to the [001] zone axis of the rhombohedral structure of the CusSs nanosheets with
hexagonal holes, suggesting a highly single crystalline nature of the nanosheets.



Fig. 3. SEM images of the as-prepared CusSs nanosheets obtained varying amounts of potassium chloride at (A) 0.0175 g, (B)

0.0875 g, (C) 0.438 g, and (D) 1.75g.

SEM images of various morphologies of the products under reaction conditions with varying amounts of
potassium chlorideare shown in Fig. 3. Fig. 3A-D clearly reveals that morphology evolution occurs by adjusting
the amounts of potassium chloride from 0.0175g to 1.75g. The products with nanowires, spheres, and
nanosheets shapes were formed when 0.0175 g KCl was used, as shown in Fig. 3A. Increasing the amount of KCI
to 0.0875 g, the products of as-obtained samples were mixed by nanosheets and a few nanowires (Fig. 3B). Pure
nanosheets products, as shown in Fig. 3C, were obtained with 0.438 g of KCl added. Finally, with amounts of KCl
up to 1.75 g, flower-like structures were observed (shown in Fig. 3D). According to the above discussions,
nanosheets with hexagonal holes could be obtained at the amounts of KCl in the range of 0.0875-0.438 g. That is,
KCl as a morphological agent plays an important role in controlling the shapes of the nanosheets with
imhomogeneous hexagonal holes. Similar hydrothermal reaction of Cu(ll) and thiourea with no KCl added

prouduced CuS nanowires™.
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Fig. 4. (A) UV-vis absorbance spectra of the as-prepared CusSs nanosheets obtained at 140 °C for 18 h, and (B) UV-vis absorbance



changes of RhB over irradiation time under

simulated sunlight; the photocatalyst was synthesized using varying amounts of KCI.

The typical UV-vis-NIR absorption spectrum of as prepared CusSs nanosheets with hexagonal holes obtained
at 140 °C for 18 h is shown in Fig. 4A, which reveals the absorption edge at about 740 nm. Compared with the
absorption edge of smaller CusSs nanosheets reported by Tian (620nm)[13], there is a significant red shift in our
CusSs nanosheets, confirming a bigger crystal size, which is also in agreement with the trend of other copper
sulfides reported[a]. Importantly, the as-obtained CusSs nanosheets exhibit an increased absorption with the
increase of wavelength in the near-IR region, which is characteristic of copper sulfides™. The NIR absorbance of
the as synthesized CusSs is mainly attributed to the localized surface Plasmon resonances (SPR) because CusSs is a
p-type semiconductor with a relatively high carrier (holes) concentration and shows a strong free carrier
absorption, as similarly reported by Luther™ and Zhao®.

The changes in the absorbance over irradiation time for RhB are shown in Fig.4B. Apparently, all the samples
displayed different adsorption and photodecomposition activities for RhB. The amount of adsorbed RhB on these
nanomaterials synthesized with various amounts of KCl followed the order 1.75 g < 0.0175 g < 0.0875g < 0.175 g,
0.438g, indicating that the amount of KCl added influenced the adsorption properties for RhB. The nanosheets
with inhomogeneous hexagonal holes had better RhB adsorption capability than other shapes, possibly due to
the enlarged specific surface area of the nanosheets with the holes™. The amount of photodecomposed RhB on
these nanomaterials followed the order 0.0175 g < 1.75 g < 0.438 g < 0.0875 g, 0.175 g. To combine the SEM
findings, the pure nanosheets with no impurity of other shapes had better adsorption capability for dye
molecules, as well as photocatalytic activities.

4. Conclusions

In summary, we demonstrated a facile hydrothermal route to synthesize CusSs nanosheets with high aspect
ratio (length/thick-ness). The holes in the as-obtained CusSs nanosheets were irregularly hexagonal and had wide
size contribution. XRD, TEM, HRTEM, SAED and UV-vis absorption results revealed that the obtained nanosheets
were of rhombohedral phase and were single crystalline in nature. Varying the amounts of potassium chloride in
the range of 0.0175-1.75 g, the morphologies of products were from mixtures of nanowires, spheres, and
nanosheets, to pure nanosheets, and finally to nanoflowers. The nanosheets showed good adsorption and
photocatalytic performance for RhB in solution. The UV-vis spectrum showed that the absorption edge had a
more significant red shift than that in previous reports. The increased absorbance in NIR region may provide
them with a promising future in photothermal applications.
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FXHE: The project designs a self-regulating solar radiation - combination of porous phase change thermal
storage wall, with automatic adjustment of the wall temperature, warm in winter and cool in summer. By slowing
the indoor temperature and humidity fluctuations, increasingthe ability of intelligent regulation comfort
building,it has significance to improve living standards. In the winter, the excess of solar thermal energy is stored
up, carrying out and releasing when the room temperature is lower at night . In the summer, heat storage plate
spray equipment spray steam, using the temperature difference between the wall inside and outside of
evaporation cooling, taking out the indoor excess heat, so as to reduce the indoor temperature. At the same time
"paraffin-carbon fiber- aluminum foam composite phase change temperature control board" may also play a role
of reverse insulation. The Design of the triple sun glass prism automatic light control system can be adjusted
automatically with the variation of solar radiation angle of the sun into the light, with the seasonal migration to
automatically control the indoor temperature, so as to reduce air conditioning load, energy saving and emission
reduction, and easing China's energy crisis.
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Abstract: In post-disaster relief, competitive emergency service providers place their stations quickly for timely rescue activities.
To shorten the rescue time of the emergency services and ensure the profit of emergency service providers, an extended game
model is formulated to solve the problem based on the classical Hotelling model. In the new model, logistics cost is paid by service
providers who can obtain honor profit through providing service for the victims. The victims endure waiting times that consist of
periods of response time and travelling time. The waiting times affect victims’ decisions and affect the equilibrium prices and profits.
Numerical analysis implies that service providers obtain the highest profits on their equilibrium price when their locations are
decided. Furthermore, locating both players near the ends of the disaster-affected line city is beneficial to increase the gross profits.

Keywords: emergency logistics; emergency service; Hotelling model; competitive location; logistics management

1. Introduction

Frequent natural disasters bring serious threats to people’s lives and property. In March 2011, northeastern
Japan Sea Richter 9.0earthquake and tsunami caused 19846 people died and over $210 billion lost in Japan
(Kobayashi et al., 2013). In August of the same year, the U.S. suffered Hurricane Irene, which also brought more
than $16.5 billion in damage (Ng et al., 2014). Thus, the launching of emergency rescue services in time is of
great significance.

In post-disaster relief, victims need all kinds of emergency services (medical services, mechanical
maintenance, etc.). It is worth studying the problem of location and pricing for service stations (Aloudat et al.,
2014; Zhang, 2015). Considering the competition between service providers in the environment of post-disaster
market and that Hotelling spatial competition model is a classic model of studying the product differentiation
competition and an effective tool for solving the two-stage location-price problem, we decide to use the Hotelling
model to solve the service stations competitive location and pricing problem after a disaster. According to the
earliest Hotelling model put forward by Harold Hotelling in 1929 (Hotelling, 1929), it is needed for customers to
go to the shops and buy products. Which shop that is chosen by customers is depends on products’ price and
travelling cost. The result showed that the positions of two shops are often in the center of the line city and close
to each other. However, for the emergency rescue services, service providers need provide door-to-door service
and send staffs to the demand sites in a shortest time. Therefore, the classic Hotelling model is no longer operate
the new situation perfectly for the following reasons. Firstly, service providers undertake the travelling cost,
which may stimulate them to increase the product price to guarantee profit; secondly, victims endure the waiting
times caused by service provider’s response time and travelling time. This work extends the Hotelling model to
make it applies to emergency service.

Considering the situation that two competitive emergency service providers select their stations’ position to
provide service for victims, the Hotelling model is extended. Due to the door-to-door service, travelling cost is
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paid by service providers, which increases cost for providers and causes waiting cost for victims. The waiting cost
is decided by waiting times that consist of provides’ response time and travelling time. Along with the increase of
the distance between service stations and victims, the travelling time increased. In addition, the response time
also increase along with the market share. Thus, to shorten the waiting times and attract more customers,
service providers must think of some way to shorten the response time and travelling time. However, response
time is related to market share, and servicing one victim has an honor profit for service providers. It makes the
problem more complicated. Combined with the above content, victims select the service station according to the
price and the waiting times; service providers’ gross profits come from the pure profit and honor profit.

In this paper, the Hotelling model is developed to study the problem of location and pricing for post-disaster
relief, which can maximize the emergency service providers’ profits and shorten the rescue time. The
contributions of this paper to the literatures include three points. Firstly, the travelling cost is changed to be paid
by service providers instead of customers. Secondly, victims endure the waiting times that consists of response
time and travelling time, which influence the selection of victims. Thirdly, honor profit is quantified as a special
kind of profit, which means the service providers’ business reputation.

The rest of this paper is proceeding as follows. In the section 2, studies are researched related to
post-disaster emergency services, competition in logistics and the Hotelling model. In the Section 3, we present
the basic Hotelling model and then extend the basic model. The extended model are demonstrated and analyzed
in the Section 4. Finally, some conclusion drawn from the study and some directions for further study are
presented in the Section 5.

2. Related studies

2.1 Post-disaster emergency logistics and services

The change of global natural environment makes the concern gradually increase over emergency logistics
and services after disasters. Sheu (2014) proposed a post-disaster demand-oriented emergency logistics
operational model that aimed at disaster relief-service distribution to maximize survivor resilience. Empirical
study and numerical study were connected to verify the model. Liberatore et al. (2012) applied the model called
RecHADS to the problem of planning for recovery of damaged elements of the distribution work, so that the
consequent distribution planning would benefit the most. Chang et al. (2013) proposed a greedy-search-based,
multi-objective, genetic algorithm capable of regulating the distribution of available resources and automatically
generating a variety of feasible emergency logistics schedules for decision-makers. Xiao et al. (2012) examined
how emergency departments in healthcare facilities could optimize the workflow during extreme events when
there is a patient surge. A framework is proposed to reconfigure the workflow while maintaining treatment
equality. In the aspect of route selection, a novel bio-inspire method was proposed to choose the optimal path
from the optional choice by Zhang et al. (2013b), in which both travel time and the path length were taken into
consideration. In the paper of Mahmoudabadi and Seyedhosseini (2014), an iterative procedure using the
concept of chaos of theory based on dynamic risk definition and dynamic damage severity network was
proposed to determine the best route for transporting vital substances of fuel. Besides, the location problem is
also an important research issue in the emergency logistics and services. Zhang et al. (2013a) proposed a new
node-weighted bottleneck Steiner tree based multi-objective location optimization model. To solve the model, a
cellular stochastic diffusion search based intelligent algorithm was introduced. Hong and Xiaohua (2011)
established a multi-objective location selection model based on AHP theory. The interrupt delay constraint was
applied on the basis of considering the environment, economy and technical factor, the time minimization
objective was priority to cost minimization objective. Hu and Sheu (2013) and Witteveen et al. (2012) considered
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the post-disaster psychosocial services and added psychological stress during the debris reverse logistic process,
respectively.

This work also studies the emergency logistics and services between service providers and victims. The
logistics cost is paid by service providers, while victims endure the waiting cost.

2.2 Competition in logistics

With the development of science and technology, the logistics of competition is more and more fierce. In
the field of supply chain, Gunasekaran et al. (2007) proposed an integrated framework for a responsive supply
chain, which can be employed as a competitive strategy in a networked economy in which customized
products/services are produced with virtual organization and exchanged using e-commerce. With the case of
Korean firms, Hong and Kim (2012) presented a business network excellence model that defines the nature of
business excellence that promotes sustainable competitive advantage. Nagurnet et al. (2014) developed a game
theory model for supply chain network competition in time-sensitive markets in which consumers responded to
the average delivery time associated with the various firms’ products. Nash equilibrium was used to capture the
firms’ behavior along with the supply chain network topologies. Rezapour (2014) developed a bi-level model for
designing an entrant supply chain in the presence of a pre-existing competing supply chain where demand is
elastic with respect to price and distance. A dynamic competition was assumed between the new and
pre-existing supply chains in retailers’ level and probabilistic customers’ behavior. Jena and Sarmah (2014)
studied co-operation and competition issues in a closed-loop supply chain. The supply chain comprised of two
manufactures that compete for selling their new product as well as for collection of the used-products for
remanufacturing through a common retailer. The competitions also exist in transportation. Zhou and Lee (2009)
studied a transportation market with two firms providing transportation service between two location, which had
a demand for transportation service in both directions. The optimal pricing strategy of a firm is either to achieve
the balance of realized demands or treat these two directions as two separate markets. Analyzing the outcome of
competition found profit might increase with potential imbalance and with unit empty equipment repositioning
cost. Hou et al. (2013) proposed a two-stage spatial duopoly model to explore how the value of product by
service enhancement. The result shown that when two private firms participate in competition, there is no firm
tends to invest more under the profit-maximizing objection, but when one is a public firm, the private firm may
participate in competition with better service and higher price relative to the public one. In location competition,
many literatures used game theory. Elizalde (2013) studied products differentiated in multiple dimensions based
on the Spanish movie theatre exhibition market where the cinemas were differentiated along two main
dimensions (their geographical location and the set of movie exhibited). Results showed the theatres tended to
choose a higher proportion of different movies and there was a tendency towards either max-min or min-max
product differentiation. Liang et al. (2011) developed an uncovered-market model, which shown that firms’
location configurations remain unchanged regardless of the modes of product-market competition as the owner
offer the managers a contract with a relative-performance incentive scheme.

This work studies location competition between two service providers providing the same service at the
disaster-affected line city. They can gain greater profit by reducing travelling cost.

2.3 Hotelling model

Since Hotelling illustrated competition in a line city where the shops for two firms were placed (1929), the
model of spatial competition has attracted a large number of scholars to study it. In the aspect of direct research,
d’Aspremont et al. (1979) amended the linear travelling costs to the secondary travelling cost. Salop (1979),
Larralde et al. (2009) and Huang (2009) extended Hotelling model on the dimension. Smithies (1941) is the
earliest one who used a demand function decreasingly linear with time in Hotelling model. In his model, the
demand function can be chosen from a set of candidate functions. Considering that Hotelling model is classified
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as horizontal difference model, Shaked and Sutton (1982) introduced the qualitative characteristics into the
Hotelling model as a longitudinal difference model. In the longitudinal difference model, every enterprise
chooses the products which are far different from competitors’ products. The reason is that the difference can
improve the market power of target consumption group for enterprises. On the application of Hotelling model,
Chen and Sheu (2013) offered a prescriptive suggestion to preserve the extended producer responsibility goal in
an eco-industrial park, in which a novel Hotelling model in reverse trading direction is developed to examine the
decisions related to the technology’ importance for specialized recycling processors. Colombo (2014) studied the
impact of space on perfect collusion sustainability of the unidirectional Hotelling model which constrained the
firms to move left. Colombo concluded that the substantially as a result of the new model differs from the
bidirectional Hotelling model. To explain the decentralization process of an urban spatial structure in terms of the
strategic interactions between firms, Takahashi (2014) expanded the Hotelling model of a linear city to
incorporate the variation in land rent over space and the endogenous determination of city limits. Analysis
reveals that decentralization occurs in a city when commuting costs decline more rapidly than shopping travel
costs.

This work expands the Hotelling model to solve the problem of location and pricing for emergency service
providers after a disaster. We use the secondary logistics costs that are paid by logistics service providers. The
waiting times would affect victims’ satisfaction. Furthermore, the gross profits of service providers should be
subtracted the logistics cost and added honor profits. The above three points will affect the equilibrium results.

3.Formulation

3.1 The basic Hotelling model

The Hotelling model that contributes to location and pricing problem between two competitive shops was
firstly proposed by Harold Hotelling (Hotelling, 1929). In his paper, the market was described as a line city and
shops sold homogeneous products on the line. Maximizing profit was the objective for shops to choose their
locations firstly and then set prices. To maximize profit, the shops should consider the competitor’s location,
demands distribution and travelling cost paid by customers. Therefore, the basic Hotelling model can be
described as follows.

3.1.1 Shops locating at the ends of the line city

In the basic Hotelling model, while considering the shops locate at the end of the line city, three
assumptions are proposed as follows: (i) in a line city whose length is 1, customers are distributed evenly in the
interval [0,1] with the distribution density of 1; (ii) two shops locating at the ends of the line city (shop A locates
at 0 and shop B locates at 1) sell homogeneous products at the same fixed cost ¢; (iii) travelling cost is
proportional to the distance between customers and shops, and the unit travelling cost is ¢.

Customer select the shop depends on the total costs consist of product’s price and travelling cost. Thus,
there exists a certain point at which both shops locate, that makes customers to consume at any shop with no
difference. p; (i=12) is used to describe the selling price of two shops. Then indifference position can be
solved by Eq. (1), »,and p, are the price of shop A and shop B, respectively.

p+tx=p,+t(1-x) (1)

Due to evenly distribution of customers, the two shops’ market share D, and profits 7, can be described

as Eq. (2) and Eq. (3).

—p +t
Dl:x:pz zpl
t
P (2)
D,=1-x=-1—"2—
2t
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7= (p=)(psp 1)
1 (3)

7T, :E(pz _C)(pl D +[)
To get the maximum equilibrium profits, the first-order derivative of p, must be zero, as denoted by Eq. (4).
The second-order derivatives are all negative, such that the equilibrium prices and profits can be obtained as Eq.

(5) and Eq. (6).

%=p2+c+172p1 =0
apl (4)
or,
—==p +c+t-2p,=0
op,
pi=py=c+t (5)
* « L
T, =T, =— (6)

2

According to the above formulas, equilibrium prices and equilibrium profits both relate to the travelling cost
and increase with it. It can be explained that as the travelling cost increasing, shops’ ability of monopoly to
nearby customers will increase, the competition between two shops will be alleviated, and the sensitivity of
customers to price will get lower.

3.1.2 Shops locating at the arbitrary positions of the line city

More generally, Hotelling considered the shops locate at the arbitrary position where shop A locates at @
and shop B locates at b (a=0,b>0and 1-a—b>0). Travelling cost is assumed as a quadratic function of the
distance between shops and customers. Then the indifference position can be solved by Eq. (7), and the final

equilibrium prices and profits can be derived as Eq. (8) and Eq. (9).
Dt t(x- a)2 =p,+ t((l- b)- )c)2 (7)

a- b

zpr(a,b): e+ 1(l- a- b%}? .

1

§P2(a,b): c+t(l- a- b%i?

v 3

Dy- Dy- t( - (b- 1)2)
2t(1- a- b)

: e 2 2 . (9)

|77:Z=(C— pz\é%z' p-n\a - (b' 1))_ 1:

’g 2c(1- a- b)

77:1*2 (v~ ©)

[STSREREH]

3.2 Extended model for emergency logistics service

In this paper, service demand is considered in post-disaster emergency environment based on the basic
Hotelling model described in the Section 3.1. Two service stations locating at the disaster-affected line city with
the same service capacity offer door-to-door service when they receive requests from victims. So the travelling
cost (logistics cost) paid by service providers instead of victims (customers). Due to door-to-door service, the
waiting times consist of response time and travelling time are derived for victims. For service providers, the
response time increases as the extension of providers’ market due to the limited service capacity. In addition,
servicing one victim has an honor profit such as business reputation, which leads service providers to sacrifice a
part of pure profit to expand market share.
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Similar with the Section 3.1, two kinds of cases are considered. One is the service stations locating at the
ends of the disaster-affected line city; the other is service stations locating at the arbitrary positions of the
disaster-affected line city.

3.2.1 Service stations locating at the ends of the disaster-affected line city

In this analysis, p; (i=1,2) represents the product price of service station A and B (the service station A is
on the left of the station B). The point x" is the indifferent point for victims to choose service station A or B to
provide services.

Assumption 1.The two stations provide the service with the same quality, that is, the fixed service cost c for
two stations is the same.

Assumption 2. In the linear market that victims are distributed evenly, assume each victim request service
once.

Assumption 3. The waiting times for victims consist of response time #(x) and travelling time 4(x). It is
assumed that the response time has a positive correlation with market share * and that can be described as Eq.
(10). The travelling time is only connected to the distance between victims and stations, while the two service
providers have the same transport speed V.

(
10)

Assumption 4. The stations in the line city are not only evaluated by pure profit but also honor profit. It is

r(x) :kx+T”,(k>0)

obvious that a big market share means a high profit. Thus, we use a direct proportion function to describe the
honor profit where the ratiois B, £#0.

Based on the Assumption 1 to 3, we propose the following propositions.

Proposition 1. In the situation of service stations locating at the ends of the disaster-affected line city, the
victim on the left of x" chooses service station A, and the victim on the right of x* chooses service station B.

For the Proposition 1, which service station the victim chooses depends on the price and waiting times. It is
assumed that the utility U, is large enough, and the victims’ waiting cost is the quadratic function of waiting
times (the cost of response and travelling for a unit of time is ¢"and ¢', respectively), the victims’ utility

functions for two service stations are shown in Eq. (11).

2
U1:U0_p1_cr'r2(x)_cl(fj (

%
1—sz 11)

v

UzzUo—pz—cr~rz(l—x)—c‘(

When the solution of the two utility function is equal, thatis U, =U,, x" can be obtained as Eq. (12).

Proposition 2. In the situation of service stations locating at the ends of the disaster-affected line city, the

d
C

Nash equilibrium exists in the profits of stations where p; :c—ﬂ+3+c" K’ +C—2+2T’c’k and
d ‘ v
Dy :c—ﬂ+% +c ki +C—2+2T”crk . prand p, are the equilibrium prices of station A and B, respectively.
v
Based on the basic model, victims are distributed evenly in the interval [0,1]. Hence, the market shares of
two service stations are determined as Eq. (13).

Dlzx*_l v2(p1_p2)

_E_Z(CFkv2<k+2Tr)+c’) (

2 —
p=1-x=ly v (P = 1)) 13)
2 2(crkv2(k+2 Tr)+c’)
Due to the travelling cost is undertaken by service providers and the providers can get honor profit as
defined in Assumption 4, the gross profit should be subtracted by travelling cost (see ¢’x and ! (I—X) ) and
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added by honor profit (see h(X) and h(l—x*) ) as Eq. (14).

X

7z']=](p]—C—Cflx)dx-i—h(x*):[p]x—cx— dzzj + px
0 0
_Dn —ctp _Cl_vz(p] _Pz)(42ﬂ+2171 —ZC—C(I)_ c‘lv4(p] —pz)2
2 8 4(crkv2(k+2Tr)+c’) 8(crkv2(k+2T”)+c’)2 (
1
71'2=j(pz—c—cd(l—x))dx-i—h(l—x*)=[p2x—cx—c"x+C;ZJ +,6’(1—x*) 14)
:pz—c+ﬂ_i+v2(p]—pz)(2ﬂ—2c—cd+2p2)_ c"v4(p]—p2)2
2 8 4(c”kv2(k+2T”)+c’) 8(Crkvz(k+2Tr)+C,)2

To get the positive profit, we get the first order conditions of Eq. (14) on the price as Eq. (15).

— d B .
a”]_vZ(cuLkZVZCF)(pZ'B;C’LC—p]]vLTf/af*cr(c—ﬁ’—2p]+pz+cz]_VC(ZI’LPZ)
8}71 (Crkvz(k-kZTr).}_c’)z
! d 4 d _
0 vz(cwkzvzcr)(c_ﬂzm+C4‘pzjﬂrkwcr(“ﬂ—zpﬁpﬁCzJ+”(’2P2 (
. 2 15)
8}72 (Crkvz(k-FZTr)-}—Cl)

Because the second-order derivatives are all negative, the equilibrium prices can be obtained by solving the
system of functions 07,/0p, =0 and 07,/dp,=0 as Eq. (16).

d t
pl*:cfﬂ+c—+c"k2+c—+2T"c"k

2 v (

16)

d t
Dy :c—ﬂ+%+c"k2+c—z+2T"C"k
v

3.2.2 Service stations locating at the arbitrary positions of the disaster-affected line city
In the following, the situation that service stations locating at the arbitrary positions of the disaster-affected

line city is considered. It is assumed that service station A locates at @, and service station B locates at b,
where a,b>0 and 1-a-b5>0.
Preposition 3: In the arbitrary positions situation, the victims on the left of the indifference position
o_c(a=b)(1=a=b)=v(p—p) 1 : : : - :
+— choose service station A; otherwise, the victims choose station B.

C2c kv (k+2T" ) +2¢' (1-a—b) 2
Different from Eq. (11), the utility function is determined as Eq. (17) where the distances between victims

and two service stationsare X—aand 1-b—x.

2
Ul=pl+cr»r2(x)+c‘(x_aj (

2\
l—b—sz 17)

v

U,=p,+c ~r2(1—x)+c‘(
Therefore, the indifference position x° should satisfy Eq. (18) and derived as Eq. (19).

% 2 £\ 2
P1+cr'r2(x*)+c‘(x _aj =p2+cr»r2(1—x*)+c‘(l_bv_xJ 18)

v
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x*:c’(a—b)(l—a—b)—vz(l’l—Pz)+l (

N 2 19)

Where

N=2¢" kv (k+2T")+2¢' (1-a-b)

Similar with Eq. (13) and (14), the market shares and gross profits of two service stations can be described as
Eq. (20) and (21).

D1=X = I; _|_E (
D, 1_X*:%_Ct(a_b)(l_a;vb)_vz(pl_pz) 20)
7T1ZI(Pl—C—Cd(a—X))dx+<J-(p1—c—cd(x—a))dx+h(x*)
0 a
d
c—pl—acd+c M M
N N
1-b 1
7T, = J(Pz—c—cd(l—b—x))dX+ I(p2—c—cd(x—1+b))dx+h(1—x*) (
a 21)
d CdM
¢ (b-1) b(26—2p2+bcd) M [pz—c+c (b-1)+ N
oo proer D) )
2 2 N N
Where

M=c’(1—2b—a2+b2)—v2(p]—p2)+crkv2(k+2Tr)

Preposition 4: In the arbitrary positions situation, the Nash equilibrium exists in the profits of stations where
p, and p, areshown in Eq. (22).

4c?(a—b+3)(a+b-1)" +vied*(1-2b-24+2¢ )
~4* k¢ (2a—-b)+8vic " kT"(2-2a~b)

+ 4 (2! +12T7 ¢+ 3 +12T7 Tk + 3k =3 ) 120! ( K¢ +2kT" +¢*
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+12v%cc! (1—a=b ) —12v¢' (1+a+b)
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To get the positive profits as Eq. (15), we get the first order conditions of Eq. (21) on the price as Eq. (23).
While or,/6p,=0 and 0drx,/dp,=0 atthe same time, the equilibrium prices are derived as Eq. (22).

om, M Vv’ v M

a—z———(ﬂ+c+pl)—— a——

p», N N N N (
2 d _ 2

%:v—(c—ﬁ—pz)+c i (l—b—%j—%ﬂ 23)

op, N N N) N

4.Experimental results

In the section 4.1 and 4.2, several experiments are designed to analyze the impact of various parameters on
equilibrium results.

4.1 Service stations locating at the ends of the disaster-affected line city

In the following, several parameters are set to ¢=1, ¢’ =c'=c¢'=02 k=08 T'=02 f=1 gpq v=1,
Adjusting the price of service station A, while the price of service station B uses the equilibrium price, service
station A’s profit is shown as figure 1. Because of honor profit, the figure is not quite symmetrical. When the
station A’s actual price is less than its equilibrium price, the price gap between actual price and equilibrium price
is also less than the gap when station A’s actual price is more than equilibrium price under the same profit. It
discloses that the lower the price, the larger the market share, which creates a high honor profit to offset the loss

of pure profit. In spite of this, service station A obtains maximum profit in its equilibrium price.

0248 Service station A’s equilibrium price

Service station A’s profit

0.7 0.8 0.9 1 11 12 1.3 1.4 1.5
Service station A’s price

Figure 1 Relationship between price and profit for service station A when service station B uses equilibrium
price

To analyze the equilibrium profits affected by the cost of response and travelling for a unit of time, an
experiment is designed. In the experiment, one of the parameters is adjusted from 0 to 2, when the other is set
to 0.2. The relationship between cost (¢, ¢') and equilibrium profit is shown in Figure 2. The effects of two
parameters on profit are similar for they all influence the victims’ decision by making victims wait. So we select
one parameter ¢’ to compare with unit travelling cost ¢’ . Figure 3 presents the sensitivity when the
equilibrium profit varies with the cost of travelling for a unit of time ¢ (or unit travelling cost ¢? ). Their effects
on profit are both linear, and the effect of unit travelling cost paid by service providers is bigger than the cost of
travelling for a unit of time paid by victims on equilibrium profit. On the one hand, the unit travelling cost affects
pure profit directly; on the other hand, it can increase honor profit through reducing the service price and
winning a larger market share. Figure 4 presents the impact of travelling cost for a unit of time and unit travelling
cost on service station A’s equilibrium profit. The change range of travelling cost for a unit of time is less than

travelling cost however each other’s value is. This phenomenon is consistent with figure 3.
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0.2

Service station A’s equilibrium profit
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0 0.2 04 0.6 0.8 1 1.2 14 1.6 1.8 2
Cost for a unit time

Figure 2 Relationship between cost (¢", ¢') and equilibrium profit

Service station A’s equilibrium profit

0 0.2 0.4 0.6 08 1 12 1.4 16 18 2
Unit cost

Figure 3 Relationship between cost (¢', ¢? ) and equilibrium profit

Service station A’s equilibrium profit

Figure 4 Impact of transportation cost for time and travelling cost on service station A’s equilibrium profit

4.2 Service stations locating at arbitrary positions of disaster-affected line city

In this section, two types of experiments are designed based on the service stations locating at the arbitrary
positions of the disaster-affected line city. One is to study the relationship between equilibrium profit and
position, the other is to research the impact of several parameters on equilibrium profit.

Firstly, service station A’s position is adjusted from 0 to 0.8; while service station B’s position is set to 0.8.
Figure 5 presents the equilibrium prices of two stations vary with the above description. The variation of two
stations’ equilibrium profits is shown in Figure 6. When service station A moves to service station B, the
equilibrium prices and profits of two service stations all decrease. That means the more close to each other, the
lower equilibrium prices and profits, for the close distance intensify competition. The decreasing of their prices is
affected by the attraction of larger market share and then affects equilibrium profits. In figure 6, the service
station A obtains a higher equilibrium profit than station B, when it locates at the position of 0.2 to 0.6,
approximately. However, it is also not a good idea for service station A to close to station B for the low profit.
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Service station B

equilibrium price
o
2

Service station A

Figure 5 Equilibrium price varying with position of service station A(b=2)

/ Service station B

0.16 Service station A

0.14 /

equilibrium profit

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Figure 6 Equilibrium profit varying with position of service station A (b =2)

Then the service station A’s equilibrium profit is studied, when the two service stations’ positions vary from
0 to 1. It can be easy to observe that equilibrium profit decreases with the reduction of distance between two
service stations. When the two service stations locate close to the ends of the line disaster-affected area, they
obtain higher equilibrium profits. The phenomenon can be explained that once the distance between two
stations is long, service stations possess higher control to nearby disaster-affected areas. The impact of price on
victims becomes smaller. Therefore, they need not to reduce prices to gain a larger market share and higher
profit. Figure 8 presents the equilibrium profits of two service stations vary with the position of the two stations.

It can be seen obviously that their profits are symmetric for their same service capability.

0.22
0.2

0.18
0.16
014

0.12

0.08
0.06
004
0.02

service station A’s equilibrium profit

Figure 7 Equilibrium profit of service station A varying with variation of two service stations’ positions
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Figure 8. Equilibrium profits of two stations varying with variation of two service stations’ positions

In the following, four experiments are performed to study the sensitivities of parameters (¢", ¢, ¢*and )
on equilibrium profit. From the figure 9 to 12, it is distinct that the variation of the cost of response for a unit of
time has a biggest impact on profit in the four parameters. The second is the cost of travelling for a unit of time,
and the unit travelling cost is the third. To increase the profit, service providers would take measures to improve
the working quality to shorten victims’ waiting times (consisted of response time and travelling time).
Furthermore, reducing the travelling cost is also an important work. As for the parameter ( 8) in honor profit
function, equilibrium profit does not change with the parameter changes, which means the reduction of honor
profit have no impact on the gross equilibrium profit, as shown in figure 12. Because service providers can make
up the loss of honor profit through increase the pure profit. In other words, the profit allocation depends on the

emphasis for service stations whether they want to improve their reputations.

Service station A’s equilibrium profit

Figure 9 Sensitivity analysis of the cost of response for a unit of time (¢" )

Service station A’s equilibrium profit

Figure 10 Sensitivity analysis of the cost of transportation for a unit of time (¢’ )
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Figure 12 Sensitivity analysis of the parameter in honor function ( £ )

5.Conclusion

In this paper, Hotelling model is applied to the competitive location and pricing problem in emergency
service. Through extending the Hotelling model formulated in 1929, three important factors are added — the
waiting times consist of service stations’ response time and travelling time, travelling cost paid by service stations
instead of victims, and honor profit. Furthermore, the relationship between profits and prices, equilibrium profits
and service stations’ position, and equilibrium profits and several parameter (¢, ¢, ¢*and £) are studied.
Numerical analysis implies that when a party in the competition is on the equilibrium price, the other party only
can obtain the highest profit on its equilibrium price under the condition that their positions is determined.
When competitive parties’ positions are uncertain, to make them obtain the highest profits at the same time, the
two parties should be close to the ends of the line city. The cost of response for a unit of time has the biggest
impact on equilibrium profit among the four parameters. The parameter B has no impact on gross profit.
Therefore, the honor profit obtained by service stations only depends on their strategic planning. To increase
profits, service providers could find a way to shorten victims’ waiting times and reduce travelling cost. The
limitation of this paper is not considering the demands uncertainty and the general urban structure. Thus, for
future research directions, three conditions can be adopted to make the model more close to reality. Firstly,
uncertainties can be considered in the market demand; secondly, the disaster-affected line city can be extended

to two-dimensional structure; finally, simulation-based method can be used to find equilibrium results.
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Abstract:Selecting square pyramid space grids as a structural unit .After determining the size of structure, to calculate the wave
force, current force by utilizing the Morison equation. Find the maximum value of load imposed on the structure and calculate the
mean value. Impose it on each ball nodeequally. And impose the gravity, buoyancy, the load of upper structure, to simulating
mechanics response of the loads in the marine environment. The result turned out that the space grid structural had a relatively
high bearing capacity. But carrying capacity reveals superior surplusvalue. To further optimize the structure,
employingimprovement onlayout of grid structure,and draw out some bars in partial structure, or replace extracted bars with

materials which are easy to integrate with steel structure .Through above-mentioned steps, it will be safer and more economical.
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FIHE: Intelligent greenhouse flowers breeding system is designed for cultivation of automatic control. The text mainly tells
the research background of the intelligent greenhouse flowers breeding system. Through the overall analysis of the project, the
approaches to make it come true and the functions achieved ultimately, it gives an exact account of how the system operates
automatically through controlling the water amount required for the plants’ growth. Also the factors include air temperature and
humidity, soil moisture, and air CO2 concentration to maintain optimal environmental conditions deeded. As a result of automation

control not only can it reduce the labor costs, but also improve production efficiency which shows a vast market prospect.

KA. BRE; e KM s L0GO!; FRAA

B N RAE AT s, TE7F FoRAWHE S, sl 7ML A . AN RIRIAE T ht A a A R
AERIMBEAE, DEUBRK 7 S IIRE . S SRS T R . SRR S IAE A F M EOR TR IR 22 56
FRHH, AR LRAEITRTAL AR BRI FEE B . AT R RS R CO2 IR IE B, T EANIB L, &
BRI FRAEE AN BESEIS T AR AT KA A SRS B BARME 2, AR 2 T /R ASTUH Py
WA RN FAEAF AN BEACTRIE I AR e, 2 B SRR AL F i A RETRAE, TR IR R M S I r i ozt
S E . HA eI, M. BRI, 2P mS e, 584 SEHlE R ITE T IR TE

SEI AL A A PRS2 I A SRR A . SR . R IR S S

AR KA A BT FRIE AIAE AT b 42 £l A

SEI s KA A A B RN AR EThRe, MBI R TREE T e A DL
AR M FEIIRE, 7 ARAE I 20 = F i S AT P LUK 25 KM A B R e AT A

® @O

= RHERAR

(=) RAGEHNGS

ARGH L0GO! [1/E yrh Jesb 2 4%, TD Wbk (211 viA b, RUANLF . fAsm A —4 B30T
UIHITRE . — D NBRLINESIF R B E A CASTRE . AR, IR
R 002 WKED, it m P IR B IR . PO . R BRI DL G TR
CRORPETD AR 7l B ik RE R A E AT 7 i K S BB SO LR s AT 30, AITTIE 21
REFRIE I Zh BE -

PR M. 5, L, mRTREHASMN, K=, FEAFHS TR AR
48



BEEZTSEEEN (a1

AMNFH
BESTE

¥

BEETSEEEN (a2)

w

PR [ &EioL)

TIEBEEEM (23

b 4

h 4

PR [ (o)

TSco2sM (aad

¥

LOGO!
M HEEE

Bz FaniER (D)

h 4

L4

Ak (0

h 4

AAFELAM R (Diz)

h 4

SLPMERRIR E(4)

r

L+

b

m ERE LT (as)

T AR R

K1 Rgaiir

L+

h 4

B (e

afEiniE miE

B
ij] o2
#
] 8
# =
#
+ M 3 14 15 glL+M 11 12 1B 14
LOGO! A H HEEmBEER
a1 Q2 03 o as Q6 Q@ Q8
e -
B B i'fg 1 |,
! | 8 S| | 2
On | OR”| D8 Gr| OR A-%E
B TE| [® Te| 78 [
. X | QT_LL_
R u . |

K2 AR

49




(2 REXRENS

g
+ ¥
‘ OTESENIG e T
| |
:
%ﬂﬁi‘iﬁ%ﬁﬁ
{ :
SRR THEREE
HEEERE S0
L LA IERE
BRIRHIEEE

L 3
S

Ce)

(@

K3 R EHEK
PEfil R, SRR R T IO, B/ BRI X 2T R, AR/ RN TR ER, XU
~BEEIE. A LOGO! Mg, MR TUOEMEN, JF HNARLLANEN AL B A 21 4
VA NI, A2 S5 ] B R AT KSR AT 5K F BLaAT 5%, i RS I 214 NI Bk 45 0 HLALAT i
NG e, HEREOA BB, PUKKH. 2R C02 KBS G B BN, fii s 2% c02
IR ELT 5

50



(Z) REBHRN A
LSRG EEHERAN G

g

i B 3T IRiR g E

|

ETrHAFIRREE

FEHR M RRI=AT

T
iEE

=

1E

FrE M RRIZAT

b

R

Pl 4 PRI IR 1

(1) REEHNA:

2 R i, AR AR A & e, XS A R A AR R AR I A T
FEIPABEIR L, A TN 2 OB B MR A f gy LOGO! NI, ARJE ot TD SCA R RS b, R Ed ey
R DL B R 2 5 P TGRS T BREEAT PRI, DL B BRI A 3, R IR IR, RiR
FEEE ER, KUEIFE, HRAERE/N T RERN A 25k, WAl R AT R G 2 20C /4. fE

W R K,
U5 KA IM35D [31 IR B ES, E IR M EYER: 0——100°CHR M EAEE: £0.5C, XFEE
AT R BATTIHMIN B 7 2

(2) RS TIRE

P 5 i R A% ] Dh e P

51



(3) WEEHINH

MR AE KA IR R BIREIA, & B S B RS A ot i, AR, IRERER AT R
YRS, RA R A KSR E G E N A SR EYE RN K. ENRER
25 1] 10 A ER I P A S B ARV A5 5, SRR IR A5 516 3 LOGO ! H, Y LOGO! 58 il ¥ sE E A3 UL,
SR 5 TR R S 8 A 2 el R XU R R T VR o 24 S P ROVE R K R e 1 _EBR R, 1LOGO! 4
T SRR RS R I FE A RN B e O AT LR, ARJE FFE LOGO! 2 Y 1 2 il BRARGE FEE 11 H8 4 25 ) Bl B
A SR B ARG 2 PN P

TERERAEE ] AMT2001 [4) VR FEALRAR T, M EA SR VI EE 0% 100%RH, 5 A £ 3%RH, % HL &
J90-3V, ] LAHERAASIN AN 2= SR .

(4) MR EFE I Thie

K 6 Az Thae I

il =

2. IR R R

BrREEL

=
E

SITE EEHEREN || K

52



B 7 IR

(D T3 EEHN3H

—IRAETHR MK 73 5 AR TR AP SIRISOE 2K, MIMEIECNES /N, BT TR, (e
WL, TEERR, 22, BT ARG AR, YDA R IR T, BT, K
I [A]IE K IET s RA AR S TEFE IR R ATRE, A AR T EMEEAKKE . I 50 AL s
D3RR, KA I 2 AL O AL 4 LOGO ! B\, SRR RO T TD AR R L, RIS
HE IO B LU AR S A7 RS BV AR LU, IR A T 0 B P I LA WU 3] ] BB NI, ) ) R e 7K
BRSPS S, FTIT AR, X SRAT 5 T 24kl A NI 2> 20T e ddns Ss i B 8RR NS T .

TR FERTIRA] 4 2 L BB ALK [BIMENEERERE, HIT/EREN 5V, LI AN
[l 0%-100%RH, #%FZ 91 1%RH, AT LURE ARSI 4 i 16 450 R

(2) TR ERH R

K8 I R il Thig

( Fit )

h J

Bl TS co2tE

3. 235, C02 At

A

BrTECo2RE

B9 725 C02 i Iiat A

53



(1) 2575, o2 Wail A4
CO2 RMMHATI G AEFH B EZEJFORE, [FIE SURPFIRAE FH 8724 CO2 R AR A SR 2351 B A SCHEA)
AR, &, 2002 IREIG MK, MYeEERNEME, SN, SGREH HREE, Fi
WA T IFIRAE . R CO2 A& BEER AT 25 CO2 R EE, Al 21 Bl 2 i A4 4s LOGO ! i N, 2R
Ja BT D AR A% b, [FI 8 AR e A A LR B 5 A7 RIS B CO2 YA FE S BRI AR b e, 4 Aa il 21 f)
CO2 M EEALEIE B YL RIS, WU CO2 MR EAT 5%
(2) 735,002 Wil ThRg &

K10 2575, C02 Wil Thig K

4. NARLLAMER R I A8

FIFH HC-SR501 A\ A4 R AER [6 1A A /& A 7 R . m A4S E Bl N, Ak N HCJ 7 i ] U 4 H s v
Py NETFRNE BB [ shaE i) 3¢ T FE P, B R P

5. KM niE A4

DM R FH R R 2 SRt A PR 5 B R, LA vk

R E MR, SRS THEATLRE B, W0t 32K, 98 2. 2 K, MLANFAZER A 1000W (K 100 KD, .
MLRTEH= (LKD) = (100-2.2) /3=32.6 MLk 32 1. ALRIAEE=2. 2/32=0. 06 K. HEFALRAEHE
== NP
« TEATLRFIWLRET, BEINE RS EUR, ANEFTRIES:, R IFoh R DLl f
o TEME A I, KR Sk FR AR AN TR Ak
PEARBYRT AR AR, TR PREGE IR H FA 2R
BT R IR AT T A RAE T . RIRIEZ 4, REEHE TIRS N3
. TD XA BRI A

AN AT A S B, LU s FrBede A T Rp 2 R BoR M il Fri fe M A AR S 1& B
TEE CO2 IR EEVE R 2 ATHE L 24 AT CO2 YR FEAR « 38 B 1) J) B P45 T Y FEE AR 1 i ) R PR SR A R M P 584 R o
TD SCAE R ST Wil 20 s o

—_

o W DN
P

B 11 TD iR

54



7. TR MR A

PC Access BAF[7] & E1THT ST-200PLC 1] OPC AR &5#s 4k, v LA SATA[FRAER) OPC % 7 vy i A5 42
HEFEE R . PC Access BAFE M OPC & ML, 7w LA (8 rka Il FL 10 B 13845 i & I e B 1 IE

Bk

PC Access A LA T8 LOGO!, B34 28 =7 FISZRF OPC HiRK) AL . i LOGO! 742 LA F) ity
M, F#2e% PC ACCESS B, @it OPC SKiER: PC #4455 LOGO! M, sePlimfEiasii=t. K 12 fr

ANHZ AR AR A, W] DL &S KL 24 015 .

~ BibE - e IR

B L 9

AL
BAKM: ok - {m% = |
E%ﬂ#:FE?_____ EHAER: 1 HE
ELIEZE: 218 EHEEEE:
== [ = H® ]
ELIEE: A EHEHEE:
i | (= o = |
ELiEw: 314 EHIERE:
o]
LTscon: EH=S002:
. C H ]

AMMRIEHE

It

BRCE

FRiERE

N 7

15 n
B (g

b 2.4

10

15 0
B

T

15 2
e

B 12 S

AR ML SR AN 13 R AZR AT RIS 5 E7F i SABERENRIE . BB A=
CO2 MR FEAHAEEAT SEIHE % . S HICE WK 14 Fis.

¥ e MR
2]4] 408 8]
o | M | e | R ki
T A TEH REEEREEE TSR s5conE (Al ]
ol A - 16 a0 93 0 2014-8-21
ol A - 16 a0 97 0 2014-8-21
ol A - 26 90 97 0 2014-8-21
ol A -HHK 26 90 97 0 2014-8-21
ol KF - 26 an 9 0 04821 _
el A - 26 an % 0 2014-8-21
ol AH - 16 a0 % 0 2014-8-21
ol A -HH 26 90 o4 0 2014-8-21
Vol A -HH 26 9 04 0 2014-8-21
Nol KF - 76 an 94 0 2014-8-21
ol AF0 1-ME 26 an 94 0 2014-8-21
ol A -HH 26 a0 92 0 2014-8-21
ol 7 145 76 3! 5 0 2014-8-71
Vol A -HH 26 7l 3 0 2014-8-21
ol A H 145 26 70 3 0 2014-8-21
ol AF -4t 5 26 3! 3 0 2014-8-21
ol A4 1-H5 26 72 5 i 014-6-71
ol A 145 76 7 5 0 014-8-11
7 "“ vl
el 13 Sz th 2 TR A

55



AR e o

T

B’ H

EETEERE. B| ©0 o 5

BEHZ=Scodl:- H L

BERRERAM. [ S

K 14 16775 eSO A
RWASRGR L . AR E . IR AR th 2 an & 15 Frow, MR RAE H, BEIN0AR G n] DLSE [
Xt EIRSHAT %

AWIR AL I [ HIECTE
HiEEE
40
E M0 ) ’,-'(
D \
a 5 10 15 a0 25 30
B [a]
iR E
100
% 30
i
0 5 10 15 20 25 30
B (4]
4 e R
oo _
% 30 \
o
8] 3 10 15 20 25 30
Bt ia]

15 FABEIRBEANIRRE . T AR (it 22

56



MO, REZHBGR

BT S S S IME R (R AR, AR RE R E LT, Kk
SRR B, XD T R IR R, PR A s i EAH L IR LR U, AL TR
[ ANAEAE T

BEE TS T HATRHIZ AR %t R I ORI N AR I, RRE BE TSI A T APP B GSM
WARIEAE, @ T AL AT AR A R se B A

SE IR

(1] HPE P17 LOGO! HEE EH A} http://baike. baidu. com/view/3233216. htm

[2]  EJE.LOGO!TD SUAS S /R#S M. ¥ SCHE. http://wenku. baidu. com/view/6b0c7728ed630blc59eeb5e8. html

[3] 3R, LM35 RIUKEHIR AL A JFE SR H. SEGR . 2005 48 12 455 1 1.

(4] ®w & .Aawt2001 & W@ O M K &% T O fF B O# o/ & oa M
http://wenku. baidu. com/view/ab6a4bc154431b90d6¢85¢7¢7. html

[6] BRBH. JRF. %75, KB b LR AL IR I R A, RACLOI K224, 2006 47 37 4258 1 .

[6]  BRIGAR. BRIEST. W28, A2 T B L A ZLA MBS R X 450 (W B e T /K RGBT 1. 2013 438 7 1.

[7] SIEMENS.PC ACCESS H# A []. http://www. ad. siemens. com. cn/download/OnlineReading. aspx?Docld=3251

57



T EAR 5O TR IR R 5180 B EL ST SR BRI
LEEFRE RFR EEN

FEWH AR T RSN H AR OB R AR LB 7R ) (TR %5 N
CXS201303002) HIMT B 7R R, KR T (kxR KH) (Entrepreneur World, ISSN: 1003-8434, CN:
43-1027/F) 2014 455 1 #1.

FFEIT: R #Hg

HOSCIREE s 24T, M O3 AR Co B A B 170 AL 2772 B, TC VR Al B3 1 B R B i 7 b T 28 [ SR R SR A R
AL 1 F o ORI T 53 00 B B ) SZIFAFAE ™ AN R S8R o TR AL RH 1 A7 T AL R R OR B LA, 23R4T 24 A0 i
AR AR SE R L AT S5

FHHE: Mental health problem of seafarers shows an increasingly serious trend. However, China’s existing law can not
provide enough protection because of the legal deficiency both in the part of precaution and relief. The researching field of
protecting seafarers from mental health problem by legal means is seldom involved in China at present, while a specific and

workable legal safeguard mechanism is of great urgency and realistic significance.
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FHHE: The items starts from the logistics operation mode electronic business platform like representative self-logistics
Jingdong and Ali rookie logistics, for example, by comparing the cargo damage rate, distribution and other aspects of the quality and
speed. We use the query data, questionnaires, field visits and advice to teachers and other methods to collect large amounts of
information and data to establish the difference between the chart showing the image between the two. Eventually we found a
large upfront investment Jingdong , but he assured his level of customer service. Rookie Logistics has certain advantages in
information technology, and capital flow is smoother. Finally, we have established a logistics costs related to the optimization model
and using the analytic hierarchy process as we analyze the rookie logistics model is more suitable for the market, hoping for the

majority of electronic business platform that reference.
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FCHEE: According to 1203 copies survey questionnaire , through consumers on online tourism products of motivation, and
satisfaction degree and potential needs for empirical analysis, showed that online tourism of advantage is convenience, and price
and trust degrees, however mostly consumers said tourism online market still exists information complex, and products similar, and
information false failure, and products too much cannot select, aspects of problem, description online tourism market exists
personality, and interactive and security of potential needs. Based on this, we recommended the adoption of large data, cloud
computing, and other technologies for personalized recommendation system, real-time feedback mechanism and mode of travel

insurance to deal with, achieve offers visitors a personalized one-stop online travel service mode, as the online travel companies are

offering segment layout, segmentation, personalization will become online travel trends.
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KPRBE N E FE BT
LigEE R FEe Y

F/FHIF: LR

FRSCHEL . A K P i 70 A Bl A 0T 2 B DL TMS320F28335DSP A3 I s SR T = MR IR R - RSB B . R4
B R HEh A ILECIZENS Buck FUBEEHEATIRM], MM SKELE R Th R G R ER: 105, A AV BRI TR 28 Boost HL ik
T, SEBUER AR R M TR AR R P B, AR R AT A s A ARl AR i, S St ) PR SVPWM I8 T BR s )45
ARSI ER BRI IEAL

FCHEE: The design of solar charging Park chair takes TMS320F28335DSP as the main control chip, using the three-phase
photovoltaic power system simulator. The system first uses dynamic impedance matching method to control Buck circuit, so as to
realize the maximum power point tracking; and then, using the sliding mode control technique to control the lower Boost circuit,
realize the boost regulator DC voltage control; finally, the inverter part adopts voltage full bridge inverter circuit, SVPWM waveform

application of improved closed loop tracking control of DC AC inverter technology.

KegF. KPFHReTEr; JofRkr; HBfEml RERH

WA BOIROL A REOLAE T, BT BEIRIT A S A FHBOR R 22, AR08 Fh L BEIR P iy . ERAR AU AE
PR——KBARE, WIRAELE S EAE HH A N R SOOI 1T REIRFHE T s Dok T AEUT 47
KRR F AR e 2, ThE 5 5 [ AIORE A AR R IR 2 28T BRI, 04 B RE MR o BRI T REVR B AL . AR
K FHAE TS HLRE R A% Lo Bt RO RO B R 58, O BORTE T8 ll i KIh R RURER P BOR,  PRIEARFH
AE FLTR I AR RCR S8 IR HISOR, B fseBl 1K RBH AE AL AR oy 1 b IR AR 4 s SOdE AR AR 73
JSLFH s A A PR 22 1) O 42 ) 3 A A 0 A it SIS e S i O BRIER AR B 3R 7 BRI A RT3, B
& 7 R Geh .

=\ RGFAR

RGP OHE T KPHEEHIMAR . Buck HLE. Boost Hilg. AMrliARHis . AL S fIfhl iR 55, &
AR T TT SR N IR . 1 S K PH BE R SO R R BEFE A N ELIR AL RS, AR I RRE R R A K FH 8
b P PR R R, {3 DSP 3@ I B K Th R A R R R AR AR DGR, 5t Buck FLER, 45 KPHAE
TR P9 B A e R G S AL AR A5, SETORBH R rLt bR i K DIR TAE. 2 J5, DSP ddid ik VR A2 |
SR Boost HIEE, SEHKPFHAE Fo v B H FE e B TH IS AS IS P . S, DSP i i eieash f) P 725 W) SR B
Peil (SVPWMHPID) S50, M| rilize s, 152 PT s i = HASH L

CHRHRIA: XIPE, A, RIEE SRR DA R IR HR SOl 2012 4
eI B8, 4, RIEEFCEWIR TR IR EAR SO E Ol 2012 4
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H i AR I 4 7 AR R PR IS W2 (P&O) I Ll % (Hill Climbing);  ANAER: &) € i 19 98 K
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SEHL R R DA R BR R o 20792 5GE A SRAE R B AE HL AR it P MBI, AR e 5t K PR R P it
RIS ASZER PR 7 RISk e () SR R, WS PR I 2 S, S8 T H A% o1 2R U8 S DC-DCAR i 1 o 2
bt A4S R PO BEL55 AT H P A R B T h &S UL IRE, AT (6 i 1 DR IR i KT R R T RIS AT, RSk
LR D BRER P o 25 H VeSS, SR 7RG b KBOE RAE BYERISR R, AR,
PRERCR, PARARENEI LT TR, ORI T B NREE ik, b Ek. DIRIaEx.

(=) BREEA
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LI 1 5 MM RIBR A o A B A 10 FEL R ST e 4 P 2R G0 TR o B R S8 5| S 2 70
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s =0 NI, e WAFLHI RGN, & IR ZE—I S W H RS IE 515 3 R B
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TS, (x=a. by ¢)Itf 8 Male, M3F 6 MEEXREU (001), U,(010). U, (011),
U, (100). U,(101). U, (110)fpi4%E5%E U,(000). U, (111),
g b EWRESE
o, FHYE S

R A R AR AE, 46 abe ARFRER FIO MR u, o, « u B4 aff HFHARR T
MaEmRREU,, . Elabe—aff HHnXn (2-10)
U

a

U, c Z” \/? 1 -1/2 -=1/2 U
=C, = X (2-10)
U, ﬂJ 310 372 —3/2 J

c c

A HRAT R, 6 NMERREE a-f TSI, ¥ a-f ZFHs 6 MEX Oy 1L L VL v
VD, ik 2.4.2 Fios.

K 2.4.2 AR EHESGE

BEHREU,,, £ A FE2 302 DA R BRI ERIE, £ XA, AT DA R
PP S U W A AR R R E AL FRERMEEHARRU,,, » Al

U,y xT,=U xT +U xT +U, xT; (2-11)
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T JSFREFR, 152 SVPWM AERIFR: T, . T, . T, 5N U, « U, 81U, 25 R o f A 1]
TS (2-00) BATAREI BN TR B — NG R R PRI ), A 75 B0 1 PR 0 6 (L A e
PR30 T SIS B2 6 2 B A )

=\ REEHET
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S0 uripple(t) o
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AR TR A 5 =2 M A 68 7 e - M R IRV B A 5
L EE R RO RE T S AR SR ERPL Y
WG HIT: ZhaEHt

WE: il ENRE, RO T RSB RBTIR LI XS B AR BB B A VR B - 0 H i A BT 528
TBBEBIERAMNT . FREY: 1 RBBIGK. PSRRI LIS A0 K ANTRER B BEA R mob AR B - 0 B0 e
FERMPUEE TBIERE S 20 XUB A RKANGRER BN B2 ok BRIt 1 T i FEAN S TS R I ORI i, k2
RBRIRMAIRZAA K 3) SBAAKANRIRMN, BB EN 2. 5% SR ENBIITR.

Abstract: Through laboratory experiments, we studied the single-doped hydrated lime, sodium sulfate, and the impact of
single-doped double sulfate of fly ash mixed with lime and concrete compressive strength and resistance to chloride ion
permeability. The results show that: 1) single-doped hydrated lime, sodium doped single and double mixed lime and sodium can
effectively improve the compressive strength and resistance to chloride ion penetration of fly ash concrete; 2) double mixed lime
and sodium to improve powder ash concrete compressive strength and resistance to chloride ion penetration of the best, followed
by the single-doped single-doped sodium sulfate and hydrated lime; 3) double mixed lime and sodium content is 2.5% and is the

best blending program.
BRI B REEL BURA: BURSREL; WETEE

ST RGN TR LA TR SR B R . ARG RS RS NG R RR K RES 17
Rt L PTR S TBIERE ST, ER TR EACT M KE, S IRE LYUR 3R, SRR
FEHTER Calzy AL0sy Si0:SFEEANY), XA MMETNEY) BRSO N KA KSR, A UK TERR
B KACERIREG S A REE RE TP, AT AR B AR e - DU T IERE ST, AME PR B 5 AT
7KV SR R L PR . ASCHNE I IR AT FURRB B K BRI B LA S S A AR AR R A T oy WA T st
THUERRERIB A IR EVER AU, SRR T B AV R BRI TR ORI M R B I TT &

(—) FErrkl

IKPERH P. O 42.5 JK¥Es FyBEK R IR, 45 um FEFTH 43 14. 8%, FH/KE N 98. 6%, k2
KEN 5. 79%; B RER A, B, b 15mm; 40E BRI RS s WOR IR #54 K Ca (OH) »
HMIBRERIN NaS0. , ST Fraifl 250 ACRH B kK.

(D) EAH

RIK IR B LS E 1. 2 1 d A N E IR E R B IR 7R 3R K
IR B IR R, BRI HIN 1%, 2. 5% 5%; C LR 7R B BRI R A TR e, B8 )
N 1%, 2. 5%F1 5%; D IR RIS F B K AR BRANAUS o JEITR & il E, BB 808 1%, 2. 5%F
5%

OEHE S B L RS RREGERE S TR B DS 5 R TR 2012 054

MEHE S BN, B, REESE RS TR RO D E 5 R TR 2012 054

eHtE S 58, B, REERRREERE S TR DNE SR TR S 2012 554,

PlEHE A KT, &, REESERREERE S TR B0 D E 5 R TR T 2012 054
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g5 K/ kg | BHEK W/kg | fit/ke | K/kg WK/ ke
/kg PR | BRERE
A 216 144 647 1150 180 0 0
B Bl 216 144 647 1150 180 1. 44
B2 216 144 647 1150 180 3. 60
B3 216 144 647 1150 180 7.2
C Cl 216 144 647 1150 180 1. 44
C2 216 144 647 1150 180 3.60
C3 216 144 647 1150 180 1. 44
D D1 216 144 647 1150 180 0.72 0.72
D2 216 144 647 1150 180 1.80 1.80
D3 216 144 647 1150 180 3. 60 3.60
R 1 OBHRKIER AT
() AR
1P 5 ik

IR 1 Aok IR S L IC & LEREHTR R 859, 22 100mm X 100mm X 100mm 308 R, 1d f59%
ANARETRP R IR 7d. 28d 1 56d.

fit,

R TR 2 RUE WIS B Ll MR A TR U, BEAT HUER e .
2R TBEAR

FETBIERER A ASTM C1202 5. Ay B @ SR =0 7t bt g SO R 70 BTt A R e+ 5
F- FEIE B 5E A (CABR-RCP6) o BB - ¥4 9597 & 28d [ M AR TR 5k - 37 7 A i U] 1 s 100mm X 100mm
X 50mm 1, YK G [ 7R GRS b, P KA 43 733 3.0%NaCl A1 0.3mol/L NaoH ¥, it 60V
FLUAE, FEBE 30min 03— R, FFSNE M eh. B - AU T BB S R, DAL

SEMREGR B R BiENERE, B E A 1 R,

3%NaCl

F B

B

Bl 1 ASTM C1202 HEikie s B
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. RmERS DR

(—) WERIBE L HURRE
22 N ML P K VR &L 7d. 28d A1 56d KPR TR .

W HA A B C D
Bl B2 B3 Cl C2 C3 D1 D2 D3

7d 31.5 31.7 1 34.2 36.0 33.1 34.3 37.0 | 38.1 39.0 | 25.8

28d |33.4 |36.5 |37.4 |41.1 45. 8 51.5 56. 1 58.0 |60.5 53.5

o6d | 45.5 | 47.4 |48.9 |49.6 58.1 63.6 | 67.1 7.1 72.9 | 97.3

R 2 BHOKIRE - PUR SRS AL MPa

MFEHTT LU H B K BB R SR T P R B R AR, B SO KIS ERIIE N, A
IR EE L HUE RSB WT G R . HEE KB R 1%, 2. 5%, 5%, BN K R B AR TR I8k b B R P EE A
B IR IR IR EE I T 0. 6%, 8. 6%, 14.3% (7d) 59.3%, 12.0%, 23.1% (284> 5 4. 2%, 7. 5%,
9.0% (56d). F=AEIXFRIE DL JE R : P AKTEIREE T IR I FE rOR TR K ) KL iTE Y, A=
JREZZ I C-S—H AN CoAHs &5 FAT REBEE K AL 20, 3R 1ML VR gt 1 1 8 SR R s o s A
BRI, ARSI — SRk, PUEBRERZSHIN. SER, FEFRBINENn, Kk
FEAWIEAT, B K ISR T IZRB AR, KL S B W AU -

MEAFETTE W, FEERRMSENIEM, WA P R RGO, R, BEERF S REm,
KAV BN S . LB R FIN 1%, 2. 5%, 5. 0%, Wi T BRERAN IR AR B+t R VR ek R
SRR B A VR ok PRI S B 40 AN T 5%, 8. 9%, 17. 5% (7d) 5 37. 1%, 54. 2%, 67. 9% (28d) 5 27. 7%,
39. 8%, 47.5% (56d). MK, H5HBIAIKIMEAIRE LA, BB E AR EE T 55 B
B, XARERR NS NN TR R F S0 F Ca™, SHEA A S A A R, R tBA
B R ™

F LR SR, YO K S5HRRNNE, BEEEA 1%, 2.5%, 5%, XUBEUK IR AR B 3T
JE 58 L AR5 R AR TR S PR SR A N T 21%, 23. 4%, —18. 1% (7d) 5 73. 7%, 81. 1%, 60. 2%
(28d) 5 69.5%, 60.2%, 25.9% (56d). XBE KR EL WN T LB PR . HLAEBHBE L N,
WA FUEERE R TN . BRI, RUBEOR 7 BB BUR R B SR A B K . X R B R O FE
BHBRARKAGRRNIE T, KIS AR E, i A m TS, feis A sl 2 K™=
Y. HEBMBEC T R, BRI LB SR A BN . ESehr TR, BRI MG . WK
PEAREE C R SRR UE, XS A KFERIREN . B8R 2. D% AR .

() MERIBELHRE FREMERE

Fe3NFFNEC EL A TR Ut - 6h L3 B P SEINE o AR R B TR - oh L R R G 45 R, A R R

AT OB R IR AU TR S, S R K3 .

D =2.57765+0.00492X (D

Krp: D—EBEFY EARE (10°ecm?/s); Xx—6hFHE (O).

LN 6h LI R HLLL/C HETY AR

A 2249. 40 13.64
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B Bl 2059. 30 12.71
B2 1649. 00 10. 69
B3 1809. 50 11. 48
C Cl 2108. 10 12. 95
C2 1795. 20 11. 41
C3 1600. 80 10. 45
D D1 1903. 40 11.94
D2 1507. 60 10. 00
D3 1378.00 9. 36

%3 MBKIRREL BB T80 WY 4

MF 3 FTLAE H, TCIR2 RIS IO IR 2 RIS EIR SR, MK REE T 6h HBBEMEAE T B AREY
INFRIBBCR TN IR L, TR 5B BN 5%, B R KR KR+ 6h BB E A 73
BRS8N 19. 6%A1 15. 8%, BIRER N IR AR EE L 6h FEIl &GS 70 R E0 3k 28. 8%F1
23. 4%; 0 HBEEROR S BRI, B iR+ 6h BB M 79 B RS K S/ MNas . BB
PR AN (A I T B 1 6h FoLJE B R SRS 9 BOR BB T 548 3 I A A T s

® 3 BoR, XIS KFIRREANRS, Ry IREE L 6h BB E SR T B R BN TR B ORI
WG IR, a0 XIS B R )N 5%, R A TR e 1 6h HE I RS T H R B BN 138, T%AN 31, 4%;
i BB E ORISR RGN, KR+ 6h B E M &S 73 R LR HTE N .

FCECB A K . BB IRIREN . WS A K FIBR R AR R B TR - S T B 1B RS A v AR I, AL
B IR BRAA BB BRI TR B - P S T2 B MR R B U X AT e R XS i IO R, AR
BWORKYER EYE, T R A A — @ SR ST, ARCEZ A=), $Em T M AR e b ) 2% 5
PE, BRI T RMEIR R LR TIBIENRE

=\ g

TR ARSI BIBHIRD, RS HARKAGRIRE, By AR T PR 3 AT EE TiE
B BE T3 RS ORI Bk KE A IR e AT T4 i

B KBABRIR AN, BEE BRI, BrEACRE L iUk AT E T2 e Bk 2
BT RIS . XS KGRI, FEE B R NG, BRI e (T T 9 5 52 S 1 K /N (Y
%, TR L PURE T2 IE RE 12 HT 5 .

X B R AR Bt PR 5 AR SRS T HBE R 1, B B AR R AN R e f» oIk
FEHBRRIRM, PBRA KPR E .

GRE 25 IR AR - I DU SR MPTRE TBIERE ST, RSB B KAGRIRSN, HBEY 2. 5%
RE I ST g

SR

(1] &rE, REN, ERE, MEH. FJ1 BEUR L RS 88 5K & iR & L b i B 5 0 7T [T]. R Bt
+,2004. 181 (11) : 35-37

(21 AT Ay, IR 5, T A WOR IR X A [ AR 45 e ) /K e IR B B2 s [, VRt 2009. 235 (5) :62-64

(3] R4, #ilg e, FLRE, SR K, #HKIE. A5 WOR I KB 8 EAOK e b 3 510 71 2 ERe s [T], R Bt
=+, 2010. 250(8) : 110-112
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ETF TCS230 En iR B EZ BTN REEiT
LTEABEERF BN 32
(1. B PR TRE2ERR, 2. 8 A% R TR

HFHIFE R A SRR

HOCHRE: RS IRES TCS230. B Bl AT89S52 UL FIB 4L AME AR i T P E RV E R B 3l Rt 2041
L IRAR I BIWIAR 5 s B AL RS DAL R PRI U5 5 A B 5 A ik 45 5P LI T3 1A P e A0 — AR R 1 A% A5
TR K. LIIRIGIE, 277 AP OIIEGRE . RS TAERAEE I B8 RSP FERTH 8RR 2 R 5 E
— RIS ]

FHHE: The design of rapid and convenient automatic system for calculating the price of food in plats was based on a new
color sensor TCS230, a single-chip micro-controller AT89S52 and an average Infrared sensor. Infrared sensor passed the signal to
color sensor for activation after detected objects .And the color sensor sent processed color signal to MCU so that it can translate
the signal to a corresponding price. After experimental verification,this way of getting color is faster, more stable and more

reasonable.Accurate valuation results give the system certain space of developing.
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FHHE: In order to better realize the public bicycle’s goal of solving urban residents’ last kilometer traffic problems , the paper
proposed an induction public bike rental system, and designed the frontier sense layer based on radio frequency identification
technology, the middle communication layer, and the back application layer, in a typical case we realized that each bike rental point
can provide unattended self-service on bike rental, bike recession and reservation, simplifies the leasing process, realize automatic

management of a bike rental, improve work efficiency.
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Abstract: Pedestrian recognition and localization in images is an important problem in artificial intelligence. In view of the real
scene images, we proposed pedestrian recognition and location method by using segmentation and feature extraction based on SIFT
operator. Further, the pedestrian statistics method is used to computer number of pedestrians in an image. Compared with other
methods of pedestrian localization, the method can effectively detect pedestrians in an image and has a high accuracy and

confidence.
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Summary : This article is based on the high speed of Chinese development, researching the necessity ,chance and development space.
We raised some strategies of exploiting 3D printers’ market, and give some ideals to the investors or entrepreneurs who want to

get into this profession.
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Motion Analysis of a gait climbing robot
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Abstract: Introducing a kind of gait machine’s climbing movement, this movement is mainly composed of the upper arm, lower
arm, upper hand, lower hand, arm rotation motor ,wrist rotation motor, clamping and driving motor, and finally finish gait climbing
of arm joints, pitching of wrist joints and fingers’grasping by the interaction of these function. The structure of the motion is simple
and highly stable, there is no disorder among all movements, furthermore this motion has the capacity of fast climbing different
dimension cylinder and can climb over obstacles. This motion is suitable for some work like installation, repairing dismantle on

cylindrical or cylindrical tower building and engineering equipment which hasa overall efficiency.
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FHHE: Randomized modulated PWM is researched in this paper. Compare to periodic modulated PWM, randomized
modulated PWM has the superiority which can suppress the vibration and noise of the motor. Randomized modulated PWM is a
kind of control strategy. It needs to be realized by hardware DSP which is a kind of advanced processors. The processor
TMS320F2812 is used in this paper. The configuration of the system has 30MHz crystal, after the octave into 150MHz, the DSP can
support the highest frequency. Realized the software system design of randomized modulated pulse width modulation, and tested

on the hardware platform, verify the superiority of the randomized modulated pulse width modulation method.
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AL BRI 35 F (13C409) ¥ )
A4 FH T AEBEH SIHIR

TR A0t 7T 578L52-230 HY AR TCR ELIAL FE LA BXE) FRL I o 7251 FLEK HY ATMEL 24 7] 7 ) AT89S51 H Jy HLALAL,
IRZ)HEL % = EH Vishay Siliconix 2] 1] Si9979Cs Johill ELL AL R A Rt 6 A MOSFET T H ) —AE M =X s 44
Jo SEEGEE LN, Vit RIIREIR A A4 PWM B EKE) 57BL52-230 L = ARTC R SIHLIE R 847 s i Xt rLEEAT S 85050,
TN =AU E RIS 5. REBIBE S BOE, IRMALERE 60° , XEN(E SHaE, HHLEITIER .
FLCHHE: This paper have designed a 57BL52-230 three-phase brushless DC motor(BLDCM) driving circuit. The control circuit was
composed by AT89S51singlechip by ATMEL, the driving circuit was mainly consisting of BLDCM control chip Si9979Cs by Vishay
Siliconix and a three-phase bridge composed by 6 MOSFETs. The experiments showed that the driving circuit can make PWM wave
to drive the 57BL52-230 three-phase BLDCM stably. Through no-load test, analyzed Hall sensor signals and back-EMF signals
waveform of the motor, knew that the phase interval was 60 °, the drive signal was stable.

REEA: TR E R ARSI BRI Si9979Cs; IXBI AL

Keywords: three-phase brushless DC motor; Hall sensor; Si9979Cs; driving circuit
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Abstract: The 21st century is a century of informatization.All kinds of telecom and internet promote the human culture progress.
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Abstract: This paper introduces the working principle and its structure of an anti-clogging and automatic
open-closed floor drain based on magnetic type. Its structural characteristics are discussed. Hydraulic calculations
of the floor drain are carried out. The difficulties and key technical analysis summarizes of the advantages of the
floor drain are discussed in order to promote the use of the floor drain. The kind of floor drain is simple on the
structure. It can drain away water when it has water, and it can close when it has no water. Its deodorization
performance is good. It can effectively solve the small debris accumulation problem such as hair.

Keywords: floor drain; magnet piece; automatic open-closing; anti-clogging,; hydraulic calculation
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Fig.1 The structure diagram of anti-clogging and magnetic automatic open-closed floor drain
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Fig.2 Three-dimensional model of the anti-clogging and magnetic automatic open-closed
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W SHIFI AN E KR ES IR R TP N A

LEHEFRE BEN, BEE', A4k, wis’, R, 44"
(1. B 54 a0, Bl 201306 2. B K AKESEEZE, Fig 201306 )
CEAN R, Journal of Anhui Agri. Sci. 2014, 42(22):7431 —7434)

FFHEIF: A ST

HHSCHRES: SRR AR 2 TR 9508, TESGEKIT. $RmuKF=ah a1, (R4 K. Db 3R A 07 1)
AR AR MR TERER, FFE/KP IR RRE R A ER . L3R T IR IE P AME SRS S0 H i 28
AEL AT, AERSAEN
S IKPE BN 1T TR FE 55 S HERE X A 28 B0 IS FH v A7 A AT 1 3048
R RUESTIR: M KFEFRE: kS RIE
PEDES: S963.4 SCRRFRIRAS: A

B 2 T AR P TR BRI P K e, T IR R TR SR B K AR AR S IR A N T SR F AR, 45
FREENVIE R E R s RN, FTE—FmE 08 JEEERENER BRI TR =R TRk R, Ak
AR RLEE T AE o

TR A7) — A B P L TLLYZE 4R, B SRR e /0 e i e ik 53 — R B A KR s Je A
Iz A8 BIRE S 2 HFul lerfE 198TAFE4 H 1Y, BRI — b ] i Job C5C2 o 3 B 1 1468 17 0 s 42 it o A R s v ) v
MR N ™ s BRI I AR AR A )7 R AE 1990 4E (IR 2 AR & i 40 )
o TAESHRE —Fhak . R iR, ERREMER, AR5, AR, XAKEAT A
TR G TERS R N BRI RE3AN A, IS4 (Probitics). #ifEJG (Prebiotics) FIGZE
% (Symbiotics) . MABRIEEGIN, WOCEME. FAFTE. EINE. MRS, Mok R
REfE I P E LR EN LA BRI R, e S5 hl . 20 SRR S AW S a ko7 fIHlFl.

MAESRFIF T LS IEEMAEMS S, B, WA, 5E4 . FIRECR, 7 RANEEKIALL B
VIHATE A RSP, HYSRBIY S T, S IR AR K. SR S % e A A R A A
o FEE NI RAY A A IR K = IR Hh G K S S T TR A . IO O R AT T 4RIAR .

—. IKERmEENESKEHI R R ERNIER

A B AT BLE KR, B REAR K =B AR, R K= SR i 1A 155 . BT, M
TR FRE R s A R EA AR DRI FLERAT R . ZFAAT B XU BERERR . fiEfean
ERIE RN B

(=) XkEdHE

HAE4E (Photosynthetic Bacteria, PSB) A&F|FHYERERT CO, 4EFE B F-AETE A Bl 1w, 22 /KA
B, SR IR, A B e s RS N2 AR RSO R B AU B I 1 25 1 R AT e B AR FEA =4 O3
JEEME AT 3 R 18 BIAHR . CEME TS EFRFEE, LILAH CoQ. 4R B. MRS, wLUZEIK
EEII R A, A KO H sk R

Do RO S MmN TR IR I B TR KA, B 7K, PR T s S
PERA R T AL, KRG S TR AR, BRIR T Ao R ik T B, USRS R Ak
0 PG R IR K AR R N 36 94.5%10% cfu » mL ' OGS AN, A8 it S le . T ERE R .
S EALEE . VEERE AR I B S T IRA, AR R T6.67% ", A REPL IS
7R AT DA e £ P ) A MR T, B R L7 VS PR TR T
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(Z) FaFE

FHIMFH (Bacillus) & —RKEETEEE (NAEMT) BRI, $ 2R, BAAKEENR,
VAR A BRI AR . R A SZRR I RO BEAR s WK P2 S E FR I IR, 2 s HovE A LRE, D2 &
WAHEREh HoS A EA FY, MK AR, ATRHEREE, AR AR RIEEIHSED)
2, B A E AT CAASAAE SR R A S AT B A SE AT B R B 2 AT

T IOV B A R X S A A G A B TR BRI R R B K M A TR R S
B SEFAT B R BN 5T B SRR A S MG A (R E AR, LMy SRR 770 SN s P SC el B A e
TR RN < 10°CFU/ ghti B 2EAUAT B 5, 5 fr i3 B 5 e BRER AML, AMA3 & AR M R R B (AKP)
EHERE R, MG AYIEE (MPO) MBIl (GPT) WEMER ZFRK, 7T DASE my s A 1) 2 F 4t
Sk The; 28 LIRS PHRGE AR DR A RN 2 AT B T DA SR e e LR e IR BLAEAL TfEs Aly&E!
KB, Al ELE AT B T LA 2 B R U (Pseudomonas fluorescens) WA, TR 2 FE RN iE
W PESRE T AET o 7k 38 SR 0 i BB I e S5 M P AT PO B 2 PR BT O TR A R o B 0 A 4
M A IS E . VASEEHARANZS! RISt o BUAK B0 2 T 1 7T AR oo BXE YT X A1) S8 7 T of e o E i
BUFHUREE 7, Al AR IR YL AL TR 8/090%. Bandyopadhyay 250 7HR 3 M 5 7 68 iz P 23 55 SR
Bacillus circulans PB7, W LA - RARFHLAE 1) G2 ) B HOGT g /KSR M B BT BE T

(=) EEZEIE

Wik B IR YR ( Bdellovibrio bacteriovorus) #&—24 "I U B4R A & A VEA B, HA a7 AE PR
PR AR R, AT DK 3505 1R BR 7R Ak~ b, R /KA BB R A e s B85 | VAR IR
SR IR « KIAT TR 2 A PP B R 52 e IR 5 o 22 TR 1 T 3545 L ) 2R A E S IR B, 3E mT DA
R | R TR E . MR B &

AREF 53 ) LA 1 Yo B EEAG £ Hh 155 R At el o 5 it T e 5/ i B e AR b T R A, 2 i S e TR0
PRI, 2 B g OV B A R I I AT S R 0 i 38 T A AT e S M G PE O s kg
R IO A e IR PR PRDR MR e, ) R R A IR ) S A B FR RO v, IR ONBTRH 4 40 A
BB N, MIEPUEE S W R T, IR SR R B % P S S, R ) B B B K
IR % ISR T AT A R P I A A R, REXT LA G0 28 38 B 0 4 58 A R 7= 2 i,
BE VT HLAR B0 A S S Th s 5 B A PRI 0 e PO v e I % 5 L v 0 1) ISP v T Tl
Tk TR Il Ao 4 A 0 Il 5 G T2 A G Bl T 12 o

(M) BEE

P BE R 2 AL IR, SR At IR, B A& AR i CO2MIK, TR &MF T4 COo2
RIZBE. TS 702 e RER DG 7 & RIS SOD /KT HISAmii k. Andlid 2512 WAT 6 B it 45 1
P D ECL ) PR CHLF 1) 7 ] 3001 e 0 B 1 % G P o R 8 G 1R B 28100 B DL 1% ) LAl 76 [ 36
WRIERHARL AR IR 2L R, R DLLRE R HERTIR AR, SR e R TE ME . MK 205 PR 0 26 W I B i
A RIpE R R, EERSMIERIEAG S, A RANE e AR B, ORI E A, AT
SRALAA B 2 fE 1 i e

() fHiLamE

Tl A TR A 4 7K AR A S A o T A R A AR ) — SR B, 048 AN AL BRI A TR, 2 0 B 7 B A R
L PO AL AH S 5 M K BT B T AR bR, — BB ARG B EK B K A, TR AL
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X (Bifidobacterium) J&—JANATAR 2 P IR A LR i, AR 22 IRRHME, BEA RURBERE R4
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Aly245 M E 7 2 B LR 7T LASR i JE 2 0 #0 1E PR 1 4R (ARG AT B RS, TR X (R B
0 B RN 3R B A R AR T

—.\ IKERmE T REE KRR AERER
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MK SERKE, B ERLE: -SRI TRIA 355 R 9K Sh ) S8 717 AT
TR BT SHTRIBOK - s AR R R R R g8, SECERR R R R GBS R R B, AT fE
UiZ SRS

DRI, R A A R e A s W e 77 BOWE 78 3B LA BLR 7 T BEAT W 7E : QOXF s 26 AR dEAT #25]»
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bHpgF R HRar', ER, B, FHEET, £33y
(1 e R AR AR KOK P R T PR B i sk %, Biig 2013065 2 LR KA i B, 201306)
((1993-), L, M@mmmA, ARAE, HERE LD
(2015-3-20 W28 R KT GRETRIAAR)

HSCHEES: P LLBME N BRSO B G, IR I I R T . (B 55 BT B ok R S e T
RESR it A= 25 R G RN o RIMASSTHE VR LRI 70 22 RERAR 17K (RS MIEEAS ) WU WIHE LS B DAL B
FHRGHT T Cus Pb. Cdy Zn. As Ml Hg 55 6 FEE G RAIKEL . Z505RN, KM EMASEEIELL Zn F1 Hg K5 RN+, H
Zn. Hg. Cd A1 As FE7K MBI A7AE ELISE g, 100 Cu A Pb MK B AL TR RS s Cd 2 TR £ 25 e e
BRI DTk K BR Cd 2 4b,  FAd Y H 5 SR AE DT A7 b 23 BC I SEA ) TA7AE T80 Cu Pby Zn M
Cd AN EZIUMEER, HPiims Bk AR KT ERESESENEE, MEWENRA TEFESES
JER AR AR H A A L PR 1) o 0 R 2 N NS B <5 B USSR, (LR L3 0 ) A e Bl P ) < J 5 o
BB EYIRIE.

FCHHE : Being the most important part of Shanghai Shipping Center, throughput of Yangshan Port increased sharplyin recent years.

Heavy metal pollution produced during port operation will pose threat to local marine system. Heavy metals including Cu. Pb. Cd.
Zn. As and Hgin seawater (dissolved phase plus suspended particle phase), sediment and Ostreacucullata were analyzed in the
present study. The results indicated that Zn and Hg were the dominated elements in dissolved phase, however,ratios of Zn. Hg.
CdandAs present in suspended particle were higher than those in dissolved phase, and Cu and Pb were mainly in the form of
water-soluble. Cd was the most polluted element in sediment and had the greatest contribution to the risk of marine ecosystem. All
heavy metals were more likely distributedon suspended particle than sediment except Cd.Four heavy metals including Cu. Pb. Zn and
Cd were detected in Ostreacucullata, and the former two mainly accumulated from dissolved phase and the latter two from suspended
particles in seawater. Risk of heavy metal via Ostreacucullata consumption is low up to now, however, heavy metal pollution
producedduring Port operation need to be watched closely in the future.

Keywords: Yangshan Port; Intertidal zone; Heavy metal; Phase distribution
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Fig. 1 Sampling sites in Yangshan Port
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Fig.2 (A) Assessment on dissolved heavy metals in seawater; (B)Ratio of suspended-associated heavy metals in seawater
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Fig. 3 Assessment on heavy metals in sediment and suspended particles
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Tab. 1 Heavy metal comparison in sedimentfromYangshan Port with other sea areas in China

IR Cu Pb cd Zn As Hg RI EEPEN
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Tab. 2 Heavy metal comparison inOstreacucullata from Yangshan Ports with other sea areas

X3 Cu Pb cd Zn As Hg EE PN
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FCHEE: Carbon dioxide takes the most predominant proportion in present aggravation of global greenhouse effect. It is urgent to
study on how to decrease the carbon in atmosphere. In market, carbon sink can be traded as a commodity. This dissertation
summarized the current situation of domestic and international carbon-sink service market and analyze the potential and existent
problems of the market in China. Additionally, it established an elementary accounting system of carbon-sink made by shellfishes
and illustrated the opportunities and difficulties in constructing shellfish carbon-sink market based on experimental data from the
study on GoQi island as an example.The aim of the dissertation is to promote the creativity in consummating domestic carbon-sink

market so as to make a breakthrough to carbon-sink construction in China.
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FOCHHE: LED lamp is a new type of light source was introduced to light fishing, and its reasonable arrangement on boat will
directly relate to the effect of luring fish.The article analyzes the Fresnel Phenomenon. The formula of relationship between each
component of transmittivity and refractive index and angle of incidence when light go through two different interface of medium can
be get through the Fresnel’s formula that is deduced from the principle of optical critical condition and the definition formula of
transmittivity and refraction. And then, we can get the functional images that the transmittivity and refraction changed because of the
variation of incidence angle when light pass through the sea surface by making use of MATLAB. The incidence when intensity of
transmission beam reach the maximum is 53.6°.this incidence angle can guide the installation of LED fish aggregation lamp in
fishing boat. But the incidence angle could be changed to 36.4°for flat plate type LED fish aggregation lamp and could be changed to
23.6°for the three columns type of LED fish aggregation lamp. The included angle between each column of LED fish aggregation
lamp is 160°.
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Fig.3 Energy reflectivity and transmissivity along with the change of angle of incidence
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Fig.5 The simple mathematical model for incident of LED fish aggregation lamp
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Road Sign system design for aging population
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Abstract. With the growth with the city’s population of elderly people, the symptoms of aging are becoming more and more
significant. Older people are faced with complex circumstances when they are outdoors, a correct and efficient system of road signs
should help them reach their destinations safely. Therefore, a well designed system for the elderly is vital. The following research is
concentrated on the design of the road sign system focusing upon the aspects of placement positions, height of the text and symbols,
and the amount of information included on the sign. This will assist in the design of the most useful and efficient sign board system
for the elderly. This will be determined through the experimental method.
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—. Introduction

With the city's increased growth of its aging population, the tendencies and proclivities of the elderly is becoming
a greater social concern. When older people are faced with complex situations when they are in the outdoor
environment, the road sign system can help them reach their destinations safely. Therefore, the design of the road
sign system for the elderly is critical.

With advanced aging, the elastic deformation of the eye lens becomes smaller, which leads to blurry vision, a
decreased glare sensitivity for low or strong light, and a declining ability to distinguish between colors. In addition,
compared with younger eyes, the visual perception of the shape and size of objects is poor and the speed of
interpreting what has been seen also decreases. In addition to vision problems, there is a concern with memory.
Generally, people’s memory processes needs three stages: encoding, storage and retrieval. With older people the
abilities in every stage are usually decreased. Therefore, they are less able to process information in short term
circumstances. In cases of large amounts of information, the memory effect will diminish even further, and the
memory speed will become slower. However, at the present stage, the design of the road sign system is primarily
suitable for people with non-restrictive vision and memory capabilities, not necessarily suitable for the aging

population. For these reasons, it is very important to design a road sign system for the older population.
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—+ Method of design road sign system

(—) Identifying the elder’s limit distance for recognition and designing the text height

This section is to determine the relationship between the elderly’s limited distance of recognition and the text
height of the sign. The limit of legibility distance is the longest distance that the person can identify a word within
the sign. The design for the experiment is as follows:

The font type used is the Kanji font type. The font type is bold and the stroke thickness is H. Experimental
variables used in the study include character height and the static visual distance (default dynamic and static visual
acuity is approximately equal). The combination of height of Kanji characters includes seven levels (cm): 30, 35,
40, 45, 50, 60, and 65. To measure the static visual distance, the laboratory equipments used in the experiment
include the backplane of the traffic signs (Aluminum), a fixed pulley, a lifting sign board, and one set of a total
station. Twenty people participated in the experiment, ten males and ten females. The range of age of the subjects
was from 50 to 70 years old. Under conditions of the constant angle of view a, limited visual cognition distance S

is proportion to the height of H. When a equals to 2°, the result of the measurement is presented in table 1.

Table 1 - the average result of kanji height according to different limit visual cognition distance

Kanji symbol Hanzhong Road

kanji height (cm) 30 35 40 45 50 60 65
Limit Legibility 65.1 73.4 80.6 88.1 95.6 104.5 112.8
distance (m)

Based on the above results, EXCEL processing was used to analysis the experimental data and obtained the

regressive model as function 1.

y=1.328+27.25 (1)

Where y (cm) is the height of the kanji characters, and S (m) is the limited visual cognition distance.

Table 2 shows the theoretical and experimental limit distance values according to different kanji character
heights. The regression coefficient R reaches to 99.6% which means the function fits the experimental result
exceptionally well. Usually, the longest distance between the board sign and the location where people stood
reading the board sign was 125m. If the distance was longer than this threshold, the board would not be noticed in
most circumstances. When using the distance of 125m to the function (1), the kanji height character used is
approximately 74cm.

Table 2 - the comparison of theoretical and experimental result

kanji symbol : Hanzhong Road

kanji height x (cm) visual distance y (m) theoretical value
30 65.1 66.88333
35 73.4 73.48841
40 80.6 80.09348
45 88.1 86.69855
50 95.6 93.30362
60 104.5 106.5138
65 112.8 113.1188
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(=) The methodology of designing the limit height of traffic sign board
The limit value is based on the condition that the distance between the place where elders stood and the

position of the board is 125m. Figure 1 demonstrates the method for assessing traffic sign board height.

Figure 1 method of determining the height of traffic sign board

In the figure, Y (125m) is the longest distance between board sign and the place where people stood for
attempting to identify the board sign, d represents the average height of the elderly subjects, H represents the
vertical height of transportation signs from the ground, and / represents the vertical distance between human eyes
and the bottom of sign board. The /4 is decided by the identifying angle of elevation a and the value of Y.  When
the identification angle of elevation a is 2°, the / can be counted as function (2).

h =125 tan2° = 4.37m 2

If the average height of the elderly subjects is 1.6m, the vertical height of road signs H is represented in

function (3).
H=h+d=4.37 +1.6 =5.97m 3)

Therefore, the result of the limited height of the sign board is 5.97m. If this value is exceeded, it is too high to
be identified by most elderly pedestrians.

(=) Amount of information design

The information upon the board signs consists of text, data, and figures, of these the text message accounts
for an important proportion of the sign space and significance to the sign reader. The amount of text information
for which people can understand upon a single glance will affect their legibility ability. Therefore, study of the
amount and readability of text material information on the sign board is very important.

Every text message on the board is defined as a unit of information and the amount of information
refers to the number of information units. For example, as figure 2 shows, “beiqinglu” is a unit of information on
the board sign and the amount of information is four information units in this board, as there are information units

at the top, bottom, left and right parts of the sign.

Figure 2 the example of traffic board sign

Twenty four of the older subjects were selected randomly for testing. There are four different age groups,
broken down to 50 to 55 years olds, from 56 to 60 years olds, from 61 to 65 years olds and from 66 to 70 years
olds. Each of the four groups had six people. The total number of informational units upon each sign ranged from
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one unit to six units. This created six cases. For each case, the experimental subjects were selected randomly from

each group. The time measurement instrument that was used was a stopwatch. The results are shown in table 3.

Table 3 - the relationship between the amount of information and the identification time

The amount of information (x) The identification time(s) The average identification time (s)

1 0.7 1.25
1

1.3
2 1.5 2.025
2.1
1.8
2.7
3 2.6 3.675
3.3
4.5
4.3
4 3.7 3.86
4.2
3.1
4.4
5 54 6.1
7
6.3
5.7
6 7.9 8.8
9.2
9.6
8.5

From the result of above table, a scatter diagram showing the relationship between the amount of

information (X) and the average recognition time (Y) was constructed. The results are depicted in figure 3.
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Figure 3 - the relationship between amount of information and the average identification time

It can be concluded from the figure that there is a significant correlation between the amount of information
and the identification time. Moreover, when the amount of information is less than four information units, the

increased rate of the identification time is slowed and when the number of information units exceeds four, the
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growth rate of the identification time increases very rapidly. Therefore, it would appear that the best number of

information units to be placed on a board sign is four.

P4, Conclusions

This research is carried out with the intent of designing an optimized traffic board sign system suitable for elderly
people from the aspects of the setting position of the board sign, the text height, and the amount of information
placed on the board signs through an experimental method.

Moreover, many older subjects also reflected that the information placed upon the current road board signs
are too simple, resulting in wrong decision on the part of many of the subjects. In addition, the increasing number
of English shorthand notations placed upon the board signs undoubtedly made understanding more difficult for the
elders. Therefore, the study concludes that it is better to add more kanji symbol information to the sign board.

Besides the above conclusion, because of the vision problems of some members of the older population,
adding a layer of convex lens to the sign boards for easier recognition of information would assist in understand of

the signs.
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Figure 1. Scheme of the synthesis process of the mesoporous material Tb—HNPA-MCM—41
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The Design and Interaction of the 3D Digital
Campus based on Virtual Simulation Technology

Wang Yu-chen', Huang Gai-xian’, Ai Hong’

(1.Shanghai Ocean University, College of Economics and Management,Shanghai,201306,China, 2. Shanghai
Ocean University, College of Information Technology,Shanghai,201306,China)

Abstract: Taking Shanghai Ocean University as a studying project, an intelligent 3D campus which is very close to the reality, is
designed based on Virtual Reality Technology. Users can interact with this virtual environment by computer, and realize the control
of this intelligent campus. Using some modeling, picture processing and engine software such as Maya, unity3D, Photoshop and the
ustrator. The functions of this intelligent 3D campus and the interaction between users and the environment are implemented
through a series of steps including collecting data of the building , establishing the 3D model, texture mapping and the design of the
interaction. In the meantime, we also achieve some personalized functions, such as showing the map, controlling multiparameter of
the interface, and locating.
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FEVHGE: Inrecent time, our scientific innovation team launched an investigation about the satisfaction of residents who live in
economically affordable housing area in Shanghai Pudong. According to the survey,interviewee hold a low satisfaction rate to the
policy of economical affordable housing. The problems are as following: Some residents’ actual application conditions are not
coincide with access policy; There are many empty houses; It’s difficulty for the community staff to take things easy ; The community
security should be strengthen; There’s no big supermarkets, public place of entertainment and large medical establishments near the
estates. We should take efficient measures to solve the problem in order to satisfy the need of residents to improve their quality of
lives, to perfect the policy of economical affordable housing well. The thesis is a survey report about the satisfaction of residents in

economical affordable housing.
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FIHHE: Due to the constant public focus on the rapid aging process in urban regions,, Law of the Peoples Republic of China
on the Protection of Rights and Interests of the Aged (Revised Version) was again put into practice on July 1%, 2013. According to
Article 17 Paragraph 2, ‘Supporters who live separately from the aged, should pay their frequent visit or extend their regular greetings
to the aged. Unfortunately, few social concern to the aged has been attracted to the aged who live separately from their supporters
ever since. The present research, setting its focuses on the investigation of the present living state of the aged, who live separately

from their supporters, in Shanghai, emerges in its right time.
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FCHEE: In the research, through questionnaire and field investigation, we sum up the most useful English learning content to
the Marine Fishery students and fishermen. In this study of Marine English, we mainly focus on the English related to Marine
organisms and Marine law as well as daily English. Through conducting research, we have formulated a teaching programme and a
vocabulary book on Marine English, carried out a trial lecture, and constantly made improvements, so as to create a Marine English
course that is really helpful to the Chinese fishermen and that can be popularized. The research will be of great help to enhance the
English capability of the Marine Fishery major students and to improve Chinese fishermen’s sailing life.

Key words: Marine English; Marine Fishery major students; Chinese fishermen
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K2 FRRRR TR E

(Z) TAMESHERK

LFRFEIIETSTT

AR, KP4 TREEMmsh it meE, B a5 m (64.46%), HUGEIA [ e i
& (54.55%). HIXT 665 FARITEIA = 5 (19.83%) SRR i, BEE (4.96%) FIAINL (5.79%) %5
BT AAZ KRR PIEBE. KFEABM A mirded, B RHERIFER, BTRAD. BEEEE
I X TR O BUR SR R 22, KB K22 AR R T 0d B 4% BE 3 0 7 it HE A

2 WL SR R ER B
55 SO — B0, BRI B OR2E b i 2 A R P e ™ i » 47,109 01 2 A ) S ™ it B8 1) » 50.41%
AR NSRBI 7 A U e, R 8% KA AR o W SRRl b 7 B 15 DL B
(=) MWERHIHAMERR

FEVSCER RO 7 17 25 1, O T IR O AR B MO8 DR Wt e Ji A1 — i e, B IR e 22 ) sl A i i ™
AT o RARGRAG AR SR A <™ b OO R R B MRS I o v B ORTE, T2 ATV EHE T 72
FESRVEP R 2R A RIS RS AE AT AT 2 s LAy R, 7™ ol B UG AR
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(M) XFEERREE (143 )) — M- misSERe

RAEUSCEREAE , WS AR R TS (D —& Rl 2 B AL, B eviews #01F, FH &
N EEXS BAE AT AT, IR KRB AT e R IR AT B ek g, [AIRHMEIE R, 1SRG E
R SEBRIE SR BR L

1.HARERR

RIS S 2 AN R R e B S PR (R 73 DR AR 3K HLE SR el it 32 N IS AR A
B8 4 T SA R i ) A

2 SHERRIEFFHERC T, A RAVEFRESERRISENM

EG AR, FRATKI R AR T SRS H SN SR WL E 2 [AAEHRER, FRIATK
AR & DA T BR AL
At = b0 + bl *Rt +et ,
Hf, Rt BRFEREEESE OO, At BRI MEZIE,
TEGH AR, AT B AEM AN R T EEMAMZER, AT PE R, AT
FREMARE St, X ERBUE—B B, W
At= b0 + b1* Rt +b2*St+et ,
Hrp, st=0 FRFPE, st=1 Rr@i.

BRBNERSFIT R

i eviews MARRIBEATILE, 1FHERUT:
At=-505.14+ 0.37* Rt +26.51*St
St=0 i}, At=-505.14+0.37* Rt ; St=1H}, At=-478.63 +0.37* Rt
( RA2=0.90, f=264.17, fifF7A2 & Rt [ t=22.64)
BIgit ekt OFFEMEMEN G .. SR EERIA TR RS AR 450 A1 24,
O Equation: UNTITLED Workfile: UNTITLED:Untitled\, | = || @ |23

View | Proc | Dbjectl Print| Name | Freeze | Estimate | Forecast| Stats | Resids |

Dependent Variable: AT

Method: Least Squares

Date: 07/24M4 Time: 2127

Sample (adjusted): 1 64

Included observations: 64 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -505.1399 2251323 -2243748 0.0285

RT 0.3687239 0.016288 2263844 0.0000

ST 26.51489 2271581 0116724 0.9075
R-zquared 0.896493 Mean dependent var 1046.094
Adjusted R-squared 0.893099 3S.D. dependentvar 2134715
S.E. ofregression 697.9595 Akaike info criterion 15.97994
Sum squared resid 29715997  Schwarz criterion 16.08114
Log likelinood -508.3581 Hannan-Quinn criter. 16.01981
F-statistic 2641659 Durbin-Watson stat 2033845
Prob(F-statistic) 0.000000

K3 fii ] eviews UG HEAISE R
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H st (1) t K30 BomiZ S8R, UOIVE A 52 R 22 A SO e il e R AR &, B A FRiZ
FHHEH eviews BAHUA KA, 1520145 R
At= -482.19+ 0.37* Rt
(RA2=0.90, t=223.17, f=536.86)
gt et O EIEN G .. S RE MR B R wid.
[ Equation: UNTITLED Workfile: UNTITLED:Untitledy, | = || = |[wt3s]

View | F'ru:u:l Dbjectl Printl Mame | Freeze | Estimate | Fr:urecastl Stats | Resids |

Dependent VYariable: AT

Method: Least Squares

Date: 0712414 Time: 21:34

Sample (adjusted): 1 64

Included observations: 64 after adjustments

Wariable Coefiicient Std. Errar t-Statistic Prob.

C -482 1917 108.8172 -4431210 0.0000

RT 0.362400 0.015800 2317022 0.0000
R-zquared 0.896470 Mean dependent var 1046.094
Adjusted R-squared 0.894800 S5.0. dependentvar 2134715
S.E. of regression 692.3852 Akaike info criterion 15.94891
Sum squared resid 289722634 Schwarz criterian 16.01638
Log likelihood -508.3652 Hannan-Cuinn criter. 15.97549
F-statistic 536.8593 Durbin-\Watson stat 2030422
Prob{F-statistic) 0.000000

Kl 4 BB GHAY 2
S ITRETFHION

ER, Al /s — SRy AE T ME . R 2. TEHMZE. et 5 Rt AHIREIEAME E HI3EREE,

FIT DA DA 254 A L T 5 22 A B0 SR A T X A 5 A 7 15 B T
(1) ZEILLHRLE
BT o R — MR AR &, OGN 2 HLR TR
(2) BHEKLK (Goldfeld-Quant #46)

W RFEAR A FREA, BEEAT R OB 16 1 (16=64/4) WLIIME, 43 ) 48 MUY H 4R 5
A By 24 (AN TREAS . [EFE S48 FH eviews X 45— H B HE 4 RSS1=34696085, %] 45 — H ¥ HE 1l &
RSS2=616898.1. fE 5% RE/KFTF, & F /4 Mmk, H—THHEN 3L, FEAHMEEN 31, 153 F 54
fIIR FEE N 1.82. F=RSS2/RSS1=0.0178<F0.05(31,31)=1.82, #:UK[AITT e, BIANTEER T %,

(3) AR (D-W KR

B2 a=5% 1 E KT, ILBAANMEBRL R, FEAK n=64, & D-W KL I F A ES d=1.54, dy=1.66,

5 d=2.03 #iLk, ERE dy<d<a-dy. FEk, ATCLAIBIBENLI u ANAAAE—F B AR,

5 REERSEFFEE N

W g AR AT BT AR, RUR SRR T
At= -482.19+ 0.37* Rt
(RA2=0.90, t=223.17, f=536.86)
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VI ERE I — AN AT Rty BIRRAEIN 1 ool Rt <, KA Rt i (1 0.37 Joll L fl™ dh,
AL U KSR AR T <Rl SRR R BE 0N 37%,  RIKSAAE IR e 52 DA KRl it RS BN NI R, i 17
FafE M, WAFEIATZ AT,

=, IERFEAN AV E EEREE RIXT RANEIY

(—) EBIESEN VR HRER

RS, 4R 2500 KA BT E R 2R A W AT E (77.31%), (HEMATA XA E
TobE (82.35%), AEEZARGMHREHE .

W R FE— N NNRAI S S s R RE ), B E, W&, AR TR =2,
WS Fa X Gk X & B & G 3E P GR A ARS FE s AUURFR R R AN AT D R R, A
SRR BEETENR L EEER AT AR R R I EUE, SRR B3RS P R P 5 s
fii, BRI N ANRERE. ARG, BREHIGRFEAR .

E /M2 F I G A BRI RS FR e, MO LR E T H O A & & 877 . DLE S
PISIh G fEEE, KRAZIMMAEZT 3 ZEMA G TV ZE, FEMEE M 3
S AR NAETER) . 3 SReHEAE M. 48T 4 D RRRNERMEE T 2355y, VR BITEEER
m R4, R A R 5 S HIEREMEMY), A EAKD: 6 FREEEH AR, fefik
EIEM; 7 D REEMIEIR; 8 & /B v UM Ao TIEMER, AIBIERAAIEK T B 9 ZREHIT — &M
TR TR, TEIET RS EL A s 10 SRR — R, ATEEREEFF R 11 X R AR
R IESE; 12 ZRERITHPAT R AR IR, AR B — R LS R RIRE: 13 SR
b, SEHRHATIRE . GRS T S 55 T TSR S Bk .

T 3R E BV 208 7 AR LR R ke SR T R A B E AN, A I e B 15 T 2
W, 32084 S E R AR Wil A s, 2 in) TRR s ), MU BRI 5 Se AR 25 & 1/ Bk
A BUIE 348 I 20k 02 B B0 AR S B

B N EAESEN R TR AR, TR ERKE. PR 2 =T7ahkk. —J7m, N4
MANEEFR M S RKEAE LG, @ —BEBMEEIE], KEMAR A TR A 2f BHEEI )
BRG] T, v A SR AN AR R SR AR LA s 5 — D TH R 2 BT S AR A AW & 8 B R R kR
R T A B R I FAS URAEAN 2 e MERERE IR 2 b, B 5 SR HEAT &8, 8
JAE S B 5 22 oAb 17 O R A AT AN A & S HEE , 780 R AR T S5 4 R AL S BRI SR gk A7 B A%
R T AR s — M, X T BE . TR AT R BRI 2 O T BN R ARAT L 9% A A IR
PFTAEFRSI @R 238 T e, BRAT SR R AR S R ARAT W &Rl AR S AL B E 30,
T A A SRR R SRR T . TR RS R P TSR ECE TH RIS T 97 B A S B AR B
T BN R 2EE T I3 R BT R FR ke .

(D) FERE MR XCFRE

KEFAEMSAEBNER . 2780, EAESMEN 2 o i , 1Y) REZ0 R AR AT B S Ak
515 KA BT REAFARMERE A, UGS RE B AR 5 5, RS s i S R
BEEZ L.

Iag e el W B SO B, EAE R Z A, R KIE SRS S H SRR, TR IE R0
BB WS, SRS S SLERES), AU S S TIRBEEE R . W LR s SRR
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LT R RIS iR SRR I AR R3], EAE B Rl I B, R0 R B AR, 3
B R 22 ARSI SR A R A R e R I ST 18, B K2 A e B I RE ), R K A R P 2 L e R
Irs LIRRRE RS AP E B et A 2 M SRS BN, AR AEATRT DA RAS 5 B, BH R,
BIRAR AL SR BRI BA A, B ARG E R, RIRHER 7 2 BV A bR e 77, k2t A e 3)
IR, RIS ARE, BT MER AR 2 N . s B R KA B S i, M IX
AU R A i E DIRE, JHR 2 MOA sl Ui 8B T3, T RIE KA B T aeshtE, 4T it
ISR 6, B REFHRCR.

BeAh, BWGER M AL AR A3 TR, 5 B EE . miei) el SYE. B, s
T BRI S B SRR AR BEOOE R R AL, SRR B E T B
s 9E, A4S, T DACR R (A ROR, DRt RS A SR 22 1A N & BT

S%F3Hk :

WR/bP, ZE, BB, B, 90 FRFA I EIR METEAERI(J]. )BT SR AR, 2009
(S1): 146-147.

CEE, XEE. KREEEMEEIRELEFRFER]. HEMVESHET, 2010 (5): 32-35.

Bk, REATHENZ W], PEEFER, 2008(3): 82-85

MOERE. €90 J5T KREAN IS RHE S SR, \ITEME KM, 2011 (S2): 166-166.

Oyl “IBRRA SEREARENE RIS )], PEEFSERA, 2008(7): 80-82, 106

O Mg, BRAFEBFIRAE. REMTEILERH—ETF S WETERIAERED]. SEETR %S
#: HSBIEEER, 2012 (2): 33-38.

Oy, RS SRREA IR ], BRI ASGESRIER, 2006 (S1): 23-24.

“ EEMEHEELL]. BAEERHEE, 2011 (12): 96-96

Ul Be. REP/NEENEE RESRENERI]. SAEHNERE, 2010(9): 32-35.

U AR . KA RAT AN SERAL]. FEEFEMK, 2009(9): 73-77
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i

ERBIFRFE B RITF RN E =Y
— A EEEFRF AN

AXLFRE W m, EF

FFHIF: A &AL

HICHRE: MEERENZG LA, A EAREEsR, N RAEACFARHE &, 15 3RA71A S B S A7 T 17 50 ok a2
FE . FEREIXRE— NP RIITE TR, KA PR 25 AR T A S AT Sk 17l s QBRI N . —J71H, A&
BRI RTR, S, AT ARIRAFEGE BRI, T 22 BUR KIS L. BT DK AE B R S5 2 BIRE . %
By AR O AR AR NRILFIE 2011 4F ERAF LSRRG AMBR R, SEE&ESERE AL RHEE
681.5 AN, TERAE 2308.5 AN, HEVAE 608.2 N, EAHICRA RN, REAAEEIN A% b 4 [ fm R v 30
W .

FFHE: Along with our country's economic strength, comprehensive national strength increasing, people's living standards
continue to improve, and the problem of consumption which is closely linked with our life is becoming more and more attention.
Such a huge customer base in our country, college students consumer groups are different from other social consumption group
consumer psychology and behavior. On the one hand, has a strong consumer demand, on the other hand, they have not yet
acquired economic independence, consumption is restricted by a lot of. So the consumption situation of university students will be
affected by family, school, society's universal attention. According to the law of the People's Republic of China national economic
and social development statistical bulletin in 2011, according to the national ordinary higher education programs recruit students
6.815 million people, 23.085 million students, 6.082 million graduates. According to related survey shows that college students'

average annual consumption amount are more than the national average annual disposable lines.
REEIT: RIS WP O

FATHL AT TR 572 DA RS2 X — MR I 50 S 2 KO0, I s TR S AU A
AL, I AHEE R SR AN ILERR, 2 LA AR K SIS R E 7 e [ i s TE Y
o I PHT SR B 0 X VY B AR R SR RIS T IR A RIVE Y, R
£ LT E AL i, BRI LEBRS k. TIRERE I B S DR EERRSOL, s DA K A 320 F) L X ¥ 25
USRI [FIRE EE I o

BERBIE FEFRATI IR T 200 43 o) 45, RSO RL0A) 35 197 430 THIR R0 5 1 SR IE R 21224, Yu
B RIKRFA R — B R =W H R s Al NS ok, oA Ui ATk,
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—. BRSO

FEAECE GbnE. S HA R, AT AR S S R YRS AL, B SO 1
brid, SRAFgiSh], #4551 M5 E T AL2] - B Efbs, 53R RS2 30RF 5 — 5
SR R B E G A FE AR ELAE SOOI R STk, 25 Ak R Bt SO B RN M, BRSO,
SRR . 24, WIFFRHTSWE 1. 2 20, B 1, B2, B4, REKRNE. SETHRY
NNTLS T RS TS RS TS B

(—) %1 spss g R

1 R EERIRER: DA RE BT IR 52 2 T T

bt R AR BT S R, AT ARTE W& PO R 2R T A8k, KRR o & AR i P K
A, WSR2 B RIABER M.

RN TRl
Wiy =
@ Hin
O 4%
Brr

848 A TR 27 B

A 1-1 K 1-2

i3S SPSS HidE M, BT U FLBL AN B EESRIALK R =R, (SR E R 89.85% H
FIX AN [E] B AR Tl K S L IO 8 — B G, AR EUBOR — 3T Al 22 il R R
MBI 1. PIEBA TR Bodfa S RE 6 S R BRATIE IR A £/ RSN BATHE R RIS T £ 408k, KA
A B I B AT AT RESON SRE T SR DRI — &0, PTDMERX LA X 7.l 1-2 ATk, 34T 2
MR B R E 2 TR R B R BB, (5 LI 58.83%

VENFRATIE R 5 LU B ) AR EE 4y, A 20 Bl S ANt 2 A P X o), X ERHE R 1-1 Bl
REREE . g A 5B TR0 54.82%, KA AR, [T IR FEESHE 16 ANHIX 1
WM 2 45.18%, EIRRA MEBIE NS LSS B A5, (HEURIE R LUATHET . 1K PN R A X 7>
RN Mt S FEAIR B AR DX T 58 I 22 OB & S RS2 R A T XA, LE [RIAE (3 58
HIX PN T RE 2RI 22 57t B A AT R 0 M P B 1
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& 2-3 K 2-4

DAL DY 5k 3 0 FRom BT TR A ) R 2 AR I B A ARV 2% . PR A IR SO PR A RSl
P BT A RIEIRS . TR A KR PR A RER O BT BB dE . B FR AT ST
DIARRILL T LA 18

(1) REABEREHZ L

IR AP R BN R AR R A0 RIS Z TN AL . AHRATAT UG BB T35 25 1A
Wik, REFARETEWENZooi. WREWEM Z. RB4EERER, #REEERE I HX
A 501 ol FIX—IX TR AN 2, 7 B N 35.5%4H EL RSP 200 G A% 201 JG6-300 JGIX—I[X
() [) i 18.279% 1T DA 22 57 1 AR BH 11 o AR BV SR R AR AL TE S 5 B /KF b o PEFRATTEG IR O B H 20 d
L, EREREMPLER, B 100 6L R (HHE 25 RS EER. P55 H AR
XA, AR AR & s AN SR B R, PR 5 13.7%. H I #fH 501-700 7t
J% 901-1100 JG (5 (I LLBIEER, Sk SRR PR TR o 3t AN — AN A1 FE s it K 25 26 R A A [ R B2 AN 1)
2.

(2) REEBEREHAE

AR K252 B AR T BRI — [ R T A AR IRATTRT DUE B 82.23% 1K A V1 2 5 7 B AL RERA3E,
10.51% 2K H H OB LA KK SRR A S s F B2 4. v LA 94 KA F BA R K FE A AR M 2, BDIE
I SR B 0t B e 2 K SEAT AR VR B o T LB R A, 72.08% K07 B RN BB BN ARV
Ko AATTRER T AR TS o R BIEIT LRGSR SR A 2 —
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= R¥PAFFEWE IR K — RS

REEAEFE—ANRFRASH B R, A AT 9 R BB SRPT] L I i R Ry a5, A Eeth AR T 5
A 52 B IR 3R o DR AT AN AR B il e £ S 2 7 T i A N\ B0 5 22, 30475 B2 i E LR AR AT
WL AR BRAT ARG A ) B 5 /Lo B D A2

PAVHE T RAERNIETEDL, A 75.63%M 52T #5E H #R MG 1-3 . T JE PH 32 ZEAR TR 7 2R
LT D RRRANT T A RN ARG B AN T T R B AT A [R] 27 o 80 8L B 451
(11 0.04%. KEAEAERFEH 905 X ERAFAE M 1. 7T LLBAE IS5 BAL A S T B I P R e, 455
HAVEZ R, s IAURKHER . ERABAVEFRK ST, ERERNTMARRET, HRRIL
TELEEI 1 BA TR TS o X T 3RATIX IR ITRR I3 K SR Ul A RN BRAT H W AT, — 3
AP (S AT RIS PR [F) 2 2R AN A . TR 22 KSR AR 0 P SR (R S AT, A 30 2% PO R 1)t i 2 X
TH R E W EER KL .

=. BRIFRFERFERRR

B 1 LA AT U AT 50, 326 %8 S ) — KRR R LR T B i M X it . B X Rz, AZiE A
R S HB AR A0 30 I 2 2 T T A 3R] ) @ A XX S FRAT T T 17— [ it
K 3-1 K 3-2

HE 3-1 Fin, “16 52k pd et 5 A AT 7 S AR s 7 549 %) AT A BOK 2 e R
AEH K B 29.95%, HETER - RRK=HIRFEEBERE D RIGE 3-2 H 46.7%17H & 2N
R, 13.71%009H S UK T R AT R . BEOR BN A JURT K 2 7 B Ak T2 al ¥ 1 2 5L
ZREEEAREIAE]. 16 S LI ITIEXTTGME R IXAE LU izt 1 77 (A58 5 RAR K AER, T4 0 7 K2
A AT 9 Sk %
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. fnifwis ) EZR R P12 458

P25 B B 2 2 (AMA)IIE e T BB AT 08 “ G S A AT BLRASE A 3R 2 18] (1 3h &5 L shid
T2, R NJEATAETE R SSIRRE FOAT 3R . ™ 2 R I. IAT W SO TR AR AT FTR L, DAL
TARZEMARAEM RN R, WA Z AN RIEE, AR At BT B JH 320 B0t ) 5 35 R J5E S5 4
X REAAETH B AR AN TR R R R R

4-2
K 4-3

RYEH 4-1 WDRIE RS, BIRA 58%/C AN A A EAR, (E2A UIHhHE 9% TR XA ek ST 15
HdE &l 4-2 J 43 Fron, #RRAM 20% /e 47 it il —F DL BRI RS2 A B JEANE 2 B DU et
LHTT, XTI TEWR . X RECIE E IR H C R ER ECE MR S P, HERaH
T WA E AL, SR HREHBHAGHEIRE, BPR GBS RETETR. 25 R 74
HISERR, AR P b A BAL B R DU LR 10 | A B ROASEERE U B H 2 b
T, FEA R BT R BE R R 2, BRI SRR B Y. 20 RV RIAEIN: R R AR
TR BT “ B, ARYE H BRI K R R I T B A S I P, 3 — BN TR E 2
A OUE— A KBERIE R, DLRMEEIE E il 2 AT, 3. AF G IR RN RIFERF b, 2
AT A5 i B OB O BRI T TS B, B Bk -

fi. &R

TH T AL 5 BRAL S FRAN TR TN B 1 1 PR Vi R ., T 9% 8 52 B Ak 22 PRI 3R 1A ) 240 RS, SRR i
TH A L R A, T SR A 2 R AN AR

FERSR AR IR T B S5 R AL RN AR A B 2 B0 b 52 1 P £ 3 X % S A BB 22 B R R R DL R 2 -
AT S AL R A T S G5 A AR A b5 J T3 2 SR IC B 5 BEAL L [ R R B IE . R 2 AR B i AR L
R LY B 1 4% A ARTC BRI 2 IR AE— R B s BOR R, T BV BT L I R A M A SR R 3
TR G ELE AR R AR AL, T3 2 DR NC EUIR D0 AR At A SRS K22 A (R SR /KT A B 4 M A — e
I o

FATCL LR TR VR 2 0, JCH R FI SR DL BRI RS N B I SR A0 K5 BERIX — BRI 24
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5N B E I A T RE P AR AT AR RE M2 BA X IR RTE s e BATEATLE GBI —HF L, 2R
AeI AT B, IR e A5 R IR DL 45 A RO R AR L AR ELtn 16 52k ke B SRR, A
B RS A BT OL, I KA 1 S AR A T T SR S ROVE AR T, Bl T 2R SR IE A IR
JRR AR o XX TG« AL R ML AR S RS2 AR T 9 AR SR U A I R . AT it
TEARIHE 2 HriX SE PR 3 5 RS2 AR S AR E IR R I R 2R, NITIAS 2518 . DA — Bk TERERS #E
" BMRHER — AR T I AR I RO 3R A 2 A5 48 (RTINS 0 i i A IR SR AT B SR st i

S%E 3 :

(I1HZ#: (HFRHETAZ) , RBKEHARYL 2003 Fi;

[21BRAMEL. G KA TG S HL R el R 38 SRR L — — R T 3 3B iR il

[BlRZE, ZR( ZHA¥ HE&%R, =8 BY 650091): SHUMFERARENBEMNAESR%, (THEK
REZER ( NSHEERIERR) )
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ET 2L SAR FAIE LS DEM {5225

efe gt YEHET Hm, e, MR, BR', 44
(1. R VRN, B 201306 2. amrEi i EIGE G, B 201306)

HSCHREL : #7528 (Digital Elevation Model, DEM) /& HE B f{HIEE(E ., A MALIE T IA (Synthetic Aperture Radar , SAR)
SR R A B A T BUL — o ASCRAH LA L 38 7 s X OB EIX, A 2013 4 11 H 27 HEJ Radarsat—2 PUtRAL
R TARREAR AL SAR Kdla v 550 1 BT 5T DX U5 oz [0 P A <0 73 B 70 2 18] (R A T 67 A s 2, MR AR 7 i A (R R B T T ar
YRS R, 53] T X HE 0 = AR s, R A ST S SR E ) DEM (B BT TR R . R RE, Rl KT
EYREDCIR, R A TR ik DEM R ATAT R, THRE R R MR 20 20%, 3 B 22 i 3 22 J DR S ¥ T s )
ARSI PR 503 AR ABL R HO RS I 238 137 6 7 AR A S S T R G T i 2

FICHEE:  As Digital elevation model is an important geographic information, SAR(synthetic aperture radar) is one of
the most effective means in digital elevation model extracting. Use Radarsat-2 fine Quad-polarization mode data
(November 27, 2013)over Qushandao in Zhejiang province to figure out the polarization azimuth offset between two
adjacent resolution cells, and then extract the gradient information and terrain elevation. Finally, test the accuracy of the
digital elevation model by the measured data, whose average relative error turn out to be 20%,and the results showed
that the main causes of errors is the change of the terrain basement caused by the sea clutter and the elevation deviation

caused by the leaves and boughs of the vegetative cover.

ReE: Hermfasity, SfleEsL: el #hs

SIS SEE SCHERARIRIG: A ESwS: 1001-909X(2015)01-0000-00
DOI:10.3969/J.1ISSN.1001-909X.2015.01.001

Bt 5 [ e _b— e K TR 2 1A ot U IR 3220 it T2 o R AT A5 SR i o 3B AR RO A
I%&F‘ﬁﬁihﬂﬁ SRBE R IR A S ARRE . P E R S A R R B R IE T . H
EFEREA ( Digital Elevation Model, DEM) ik A Bt FE i R A0 SEIGT HbJ i 1T (19 250 A B A
Eﬂﬁﬁ/i%miﬁ; ST AR TR, R R O AT R 5 BRI AT Bz . SCHULER et al™
RT3 P 5 b THD J 1) BT R0 3 AR A T 67 1 2 TRIAZAE XS DGR B T SR A T8 TA MR A 77 57 1 (0 AH B BT
SEK T X E Villingen Schwenningen Hi[X RS CHEN et al”'#E4T T XM AL TR I& B0 AT X INA)
@ JE V. Camp Roberts H1[X [f) DEM i, 24T T ERHEAS AT L R4 EL DEM HIEAREE, JEHEENTR
JRIME A ST 06 AR AT LR, BRAE TSI 2, GOODENOUGH et al BT 7t 1 4 T AL ik 515
I RRARAZ LS TN, 1P 24k SAR B4R 1 ARAR o B SRE™ s T8 5 R SR 4 1) A7 B ) 2 18 SAR
SR SE R 1026 B IR AR e P X FET- 4 1) DEM Jeii, -l 5 58 [ b i 8 3R 5 & AR ) DEM 34T ELE,
S3H T INSAR DEM FAEE, BEAC T HSHE IR 2 M 1™ g8 BTk, B R ORI SAR
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