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The Research on Audio Eavesdropping Interference Methods Based on Ultrasonic



Fu Langing, Yu Tongzhou

Abstract: With the development of modern communication technology, digital devices such as
smart phones and digital voice recorder can be found everywhere in our daily life. Some criminals
make use of these digital devices to eavesdrop on others privacy and then to extortion. Common
anti-recording methods are audio interference or electromagnetic interference. Audio interference
generates audio noise to interfere the recording procedure, but it will also influence the normal
conversation. Electromagnetic interference emits high-power electromagnetic wave to interfere
the recording procedure, but it has limited effect for that the digital devices have anti-interference
circuit design. This paper proposed a novel audio eavesdropping interference method with
ultrasonic interference. It sends high-power ultrasonic to digital recording devices, cause nonlinear
distortion of received signal caused by waveform amplitude limited, and interfere the audio signal
in 20hz-18khz spectrum range. The advantage of this novel method is that it does not affect the
normal conversation. Furthermore, this paper presents the principle analysis and related simulation.
A prototype of the audio eavesdropping interference device has been developed. The experiments
show that the developed device can effectively interference the audio eavesdropping at a range of
5 meters.

Key words: Audio eavesdropping; Audio interference; Waveform distortion
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An Experimental Study On The Mechanical Anisotropic Behaviors of Maize Peel



Mingyu Gao

Abstract: Purpose:This work reveals the micro-structure and studies the mechanical Anisotropy of
maize peel. Employing the scanning electronic microscopy (SEM) and the Instron mechanical
testing machine, the micro-structure and mechanical properties of the maize peel are described and
characterized. Methods: 20 samples are divided into 2 groups.The first group, the radial direction
of corn skin was 10, and the other was 0= 10< 20< 30< 40< 50< 60< 70< 80< 90.The second
group are samples which has been presevered at room temperature for O days (the experimental
day ), 1 days, 2 days, 4 days, 5 days respectively. Meanwhile, staff uses the technology of SEM in
order to observe the microcosmic structure of maize’s sheets , including the form of sheets, broken
layer. The results shows that the biological material is a fiber-reinforced composite, and its
structure is porous; its materials parameters, i.e., Young's modulus and failure strength is
increased .Alternating quantity consists of percentage of moisture ,the equivalent intermission of
changing degrees of included angles with texture. Through the comparsions with mechanic data
and microcosmic structure of sheets,the essence of the fomation of the mechanic features can be
explicated on the basis of experimental facts.Meaning:What the research conveys is that the
maize’s sheets are capable of excellent ductility along the parallel of texture , which serves as a
potential basis for the application of future materials.

Key words: Maize peel, Mechanical behavior, Micro-structure, Young's modulus, Strength
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Enhanced Photovoltaic Efficiency in Quantum Dot Solar
Cells by Multiple Exciton Generation (MEG)

MEG is an inverse Auger
process; Auger processes
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become competitive with Quantum Dot
exciton cooling
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Fabrication of the quantum dots sensitized solar cell and the improvement of efficiency of
the cell

Hui Yongjing

Abstract: In light of current issues about the energy crisis and technology about solar power, we
presented a synthetic method of the third generation CdTe film solar cells. By means of analyzing
the experimental data, we improved the fabrication strategy in order to raise the efficiency of the
battery, and proposed a brief outlook of the future development of the solar cells.

Key words: quantum dot sensitized solar cell, efficiency.
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The Research progress of Ca-alginate microfiber
HongYi Zhang

Abstract: Microfibers are long, thin, and flexible materials. They are useful for the creation of
various functional three-dimensional (3D) objects, including clothes and other architectures by
folding, bundling, reeling, and weaving. These microfibers have also been attractive for creating
complex 3D tissues in vitro because the hierarchical structures of the human body include various
types of fiber-shaped 3D cellular constructions, such as blood vessels, muscle fibers, nerve
bundles, hepatic cord structures, and similar anatomical structures. However, the fiber-shaped
structures in plants and animals usually possess compositional and topographical properties that
vary spatiotemporally on the microscale. Thus, to engineer these linear tissues, preparation of
heterogeneous cellular microfibers with similar microstructures is essential for regulating the
direction and distribution of cell growth. Several methods have recently been developed to
fabricate microfibers continuously, such as electrospinning, wet spinning, and melt spinning.
However, most of the microfibers generated by these techniques have a homogeneous chemical
composition and structure, and the creation of continuous microfibers with spatiotemporally
tunable chemical compositions and structures remains a great challenge. Microfluidics has created
exciting avenues of scientific and engineering research into the synthesis of functional materials. A
series of research projects has demonstrated the feasibility of engineering continuous microfibers
with single or multiple compositions and structures by using coaxial polydimethylsiloxane (PDMS)
microfluidic channels. Here, we present a one-step, continuous process for the scalable formation
of microfibers of Ca- alginate with desired features using novel capillary microfluidics.

Key words : Microfibers, Ca-alginate , microstructure , microfluidic , Hydrogel .
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Plasma membrane imaging based on a multisite anchoring strategy
Sang Na

Abstract:  Plasma membrane imaging has received substantial attention due to its capability for
dynamically tracing significant biological processes including cell trafficking, vesicle
transportation, apoptosis, etc. In this work, glycol chitosan, a multifunctional biomaterial derived
from natural polymers, was used for the first time to image the plasma membranes based on a
strategy of multisite membrane anchoring. A glycol chitosan derivative, glycol



chitosan—cholesterol-FITC (Chito—Chol-FITC), was synthesized by using glycol chitosan as the
backbone, and PEG—cholesterols and FITC molecules as side chains. The cholesterol groups and
FITC molecules serve as hydrophobic anchoring units and fluorescent units, respectively. The
present work shows the biomacromolecular assembly of the glycol chitosan derivative on the cell
surface, which may shed new light on the interactions of biomaterials with biological systems.
Besides, the multisite membrane anchoring strategy developed herein also provides a novel
platform for future cell surface engineering studies.

Key words: glycol chitosan;multisite anchoring;plasma membrane.
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The Design of an infrared digital communication system

Shen Cheng

Abstract: The infrared communication technology is a short-range wireless communication
technology which is widely used in the world today. In this paper, a simple digital infrared
communication system is designed. The system with infrared communicator which based on
LM386 audio power amplifier and the infrared emission tube as the core is made of the infrared
emission module, the infrared receiving module ,bandpass filter ,compartor module ,envelope
detection module and the power amplifier module. When the singlechip obtain the status of four
bit dial switches for the sending end of the system, it will modulate of ASK to digital signal, then
the modulated of analog signals will be filtered and amplified, last it be sent up by the infrared
emission tube. For the receiving end of the system, when the infrared receiving tube receiving



signal, the signal will be filtered and amplified, then recover to digital signal by envelope
demodulation senting to singlechip for control digital tube display dial code switching state. The
system uses multistage power amplifier to solve the problem of signal attenuation in the
transmission of low frequency analog signal and digital signal, moreover could effectively filter
the electromagnetic interference.The actual test results show that the system can realize the
accurate transmission of digital signal.

Key words: Infrared communication Modulation Demodulation Amplitude shift keying
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A kind of fluorescent reagent based on a two-step synergistic modification
Shi  Tianai

Abstract: In this work, we designed and synthesized s that can achieve long time plasma
membrane imaging with high quality. With the guidance of my tutor and fellow student, |
consulted references and synthesized the reagent, characterized their features and evaluated
imaging results and cytotoxicity. These results manifest that this strategy based on a two-step
synergistic modification can realize long time fluorescent imaging for plasma membranes with
negligible cellular uptake or detachment of our reagents. Besides, it can effectuate the imaging of
different kinds of cells, including normal cells and cancer cells. Another highlight of these
reagents is good biocompatibility with little cytotoxicity. This reagent is vital to investigating
biological behaviors of cell membranes, so it's highly possible to have a bright application
prospect.

Key words: Membrane; two-step synergistic modification; long time imaging
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Mercury ion detection chip and its preparation and application method
Sun Jiaxin

Abstract:  This paper describes the application of 3D printing in the preparation of mercury ion
detection chip, which includes a sample cell, a mercury ion responsive hydrogel, a filter and a
heating groove. The bottom of the sample is provided with a filter, and the lower end of the micro
hole is provided with a mercury ion responsive hydrogel to form the end of the heating groove.
The method solves the problem of high sensitivity, high sensitivity, simple operation and low cost,



and is applied to the detection of high sensitivity, simple operation and low cost.
Base material can be plastic, glass, etc., substrate production can use 3D printer, lithography, etc.
Key words: Mercury ion detection chip, heating method, substrate production, 3D printing
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Preparation of fluorescent probe with CdTe quantum dots and research on its application in cell
imaging

Lingxuan Sun

Abstract:: Quantum dots materials has promising application prospect in biomarkers, cell imaging,
biological molecules probe and other fields. Based on colloid method, water-soluble CdTe
guantum dots with green and red fluorescence was prepared and characterized by optical
absorption spectroscopy, fluorescence spectrometer and transmission electron microscopy.Then,
Si02 @PEI@QDs was synthesized by reacting with silica nanoparticles and polymer PEI, the
structure and fluorescence properties of the nanoparticles have been characterized. We studied the
application of quantum dots in a living cell imaging using HeLa cells as a model.The experimental
results show that the CdTe quantum dots are easy to change the fluorescent color at the same time
exhibit good fluorescence properties, , making them amenable for use in in living cell imaging.
Key words: Quantum dots; fluorescence nanoparticles probe; cell imaging
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