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TOM TAT NOI DUNG LUAN AN
1. Tinh cap thiét cha dé tai

Hién nay, chét luong khong khi trong méi trudng dén sinh ciing nhu moi
truong cong nghiép ngay cang xudng thap. Su gia tang cac ngudn khi thai nhan tao
tir cac hoat déng cong nghiép va sinh hoat da dua vao khi quyén hang tram tan khi
doc hai nhu: H,S, NH3;, SO,, NO,, CO, CO,, O;... Pay la mét trong nhimng hiém
hoa trong cudc song hién dai khi ma linh vuc san xuat ngay cang phat trién. Bén
canh viéc nang cao chét lugng san xuét co tinh bén vimg va bao vé mdi truong thi
cong tac giam sat, canh bao chét luong khong khi ciing rat quan trong. Trong moi
truong cong nghiép cac loai khi doc hai néu vuot qua mot ty 1é gioi han nhét dinh
s& anh hudng truc tiép dén suc khoe nguoi lao dong ciing nhu méi truong song clia
con ngudi. Do viy, van dé nang cao chit luong do luong, giam sat cac loai khi doc
hai dé dua ra cac giai phap han ché, loai bo ching la nhiém vu cép bach va quan
trong trong viéc bao vé mdi trudong va an sinh xa hoi.

Vé vén dé nay, trén thé gi¢i va Viét Nam da va dang c6 nhiéu cac nha khoa
hoc quan tdm va cong bd nhiéu két qua nghién ciru cia minh. Tuy nhién, méi
truong cong nghiép rat phirc tap véi su pha tron cua rat nhiéu loai khi, bén canh d6
yéu t0 nhiét d6 va d6 4m ctia méi truong ciing dén dén lam suy giam do chinh xac

ctia cac phép do. Vi vay van dé nghién ciru nang cao chét luong cho cac phép do




ndng do khi van con ton tai nhiéu bat cép, han ché cin phai tiép tuc nghién ciru,
hoan thién.
2. Muc dich nghién ciru

Muc dich nghién ctru cua luén an 1a timg dung ANN dé nang cao chét lugng
cam bién ban dan do ndng dd khi H,S, NH; va CO.
3. Doi twong nghién ciru va pham vi nghién ciru

Déi tuong nghién ctru cia lun an 1a cac cam bién loai ban dan do ndng do
khi ddc hai trong mdi truong cong nghiép.

Pham vi nghién ctru: Céc loai cdm bién ban dan c6 dac tinh phi tuyén lam
viéc trong diéu kién bj anh hudng cua yéu t6 moi trrong nhu nhiét do va do am voi
hdn hop khi du vao, tir d6 dé xuét cac cdu trac cam bién ANN dé nang cao do
chinh xéc cho phép do.

4. Phwong phap nghién ciru
4.1. Nghién ciru Iy thuyét

Luén an tap trung phén tich nhitng uu, nhugc diém cac cam bién ban din la
phan tir quan trong trong hé théng do va phat hién ndng do cac khi doc hai trong
moi truong cong nghiép dé dé xudt phuong phap nang cao chit luong phép do.

Nghién ctru ly thuyét ANN néi chung va ANN MLP néi riéng, ung dung
ANN d¢é xuat xay dung ciu trac cam bién c6 tich hgp ANN dé nang cao chét luong
cam bién ban dan. |
4.2. M phéng va thuc nghiém kiém chirng két qua

Kiém chimg cac két qua nghién ciru ly thuyét bang mo phong off-line trén
phédn mém Matlab dé danh gia nhing két qua dat duoc cia cac giai phap da dé
Xuat.

Xéy dung md hinh thuc nghiém tién hanh kiém chung bang thuc nghiém trén
cam bién thyc cho g dung loai trir sai sb cua yéu t6 anh huong.

5. Y nghia khoa hoc va thye tién cia dé tai




Luan 4n ¢6 y nghia khoa hoc va thuc tién trong linh vuc do luong va ANN.

Y nghia khoa hoc: Dé xuét phuong phap tmg dung moi ANN dé ning cao
chét lugng cia cam bién do ndng d6 khi. Phuong phap nay gop phén tiép tuc minh
chimg ANN la cong cu voi kha nang tinh toan song song, bén véi nhidu va 18i cua
s6 lidu du vao, co kha nang thuc thi dudi dang phan mém hodc phén cing.

Y nghfa thuc tién: Két qua nghién ctru ciia lufn 4n c6 thé sir dung dé tich hop,
cai tién, ché tao méi cac cam bién ban din do ndng do chét khi trong mdi truong
cong nghiép.

6. Nhirng dong goép mdi ctia ludn an

Nghién ciru mét s6 van dé ly luan va mé phong, kiém nghiém thuc té nham
tmg dung ANN dé nang cao chat luong cam bién ban din do ndng do khi H,S,
NH; va CO trong khi thai cong nghiép cu thé 1a trong cac ung dung:

« Xay dung céu triic cam bién tmg dung mang ANN dé bu sai sd cua yéu
t6 anh huéng nhu nhiét d9, do 4m. ANN c6 cdu trac don gian c6 mot dau
vao 1a nhiét 46 méi truong, sé no-ron 16p 4n thép chi tir 1—2 no-ron dé
x4p xi chinh xéc cac dic tinh anh huréng cia nhiét d6 va do 4m toi két qua
do, tir d6 1am co s& cho tmg dung bu. Phan bu sir dung phdi hop phuong
phap ndi suy tuyén tinh va tinh toan bang mang ANN, day la dong gop
mai va khac biét vai cac cong trinh khac sir dung ANN ¢6 hai dau vao la
nhiét d9, d6 am va s6 16p 4n, s6 no-ron 16p an lém.

« X4y dung ciu trac cam bién tmg dung mang ANN c6 kha nang loai trir
tinh phan ung da khi, hay no6i cach khac la c6 kha nang phéan biét va udc
luong chinh xac dugce ndng d6 khi thanh phan co trong hdn hop khi dau
Vao.

e Xay dung ciu trac cam bién ung dung mang ANN co thé diéu chinh dac

tinh cia cam bién.




«Ngoai ra con dong gop xdy dung céu triic cam bién tich hgp ba chirc
nang nhu: Bu sai s6 nhiét d6 va do am, khic phuc tinh phan tmg da khi va

diéu chinh dic tinh cua cam bién.

Tap thé gido vién hwéng din

Nguoi huéng dan khoa hoc thir nhét Nghién ctru sinh
PGS.TS Tran Sinh Bién Tran Thi Phuong Thao
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THESIS SUMMARY

1. The urgency of the topic

Nowadays, the air quality in the living environment as well as industrial
environment is getting lower and lower. The increase in artificial emissions from
industrial and domestic activities has brought into the atmosphere hundreds of tons
of toxic gases, such as: H,S, NH;, SO,, NO,, CO, CO,, Os... This is one of the
threats to the modern life when the manufacturing sector is developing. In addition
to improving the quality of production with sustainability and environmental
protection, air quality monitoring and alarming is also very important. In industrial
environments, harmful gases exceeding a certain limit will directly affect workers'
health as well as nearby human living environment. Therefore, improving the
quality of measurement and monitoring of toxic gases to provide solutions to limit
and to eliminate them is an urgent and important task in protecting the environment

and social security.

In this topic, on the World and Vietnam, there are many scientists who are
interested in and they have publicized many of their research results. However, the
industrial environment is very complex due to the presence of mixtures of many
gase components. Besides that, the temperature and humidity factors of the

environment also lead to a decrease in the accuracy of the measurements.




Therefore, the issue of studying to improve the quality of gas concentration
measurements still has many shortcomings and limiting, that calls for further

research and improvement.
2. Purpose of the research

The purpose of the thesis is to apply artificial neural networks (ANN) to
improve the accuracy of semiconductor sensors when measuring the concentrations

of H,S, NH; and CO gases in industrial environments.
3. The object and the scope of the research

The object of the thesis is semiconductor type sensors that measure the

concentration of toxic gases in industrial environments.

Scope of research: The semiconductor sensors with nonlinear characteristics
work under the heavy intfluence of environmental tactors such as temperature and
humidity or sensors non-ideal selectivity, thereby the thesis proposes the
incororation of ANN into the sensors’ structures to improve the measurement

accuracy.
4. Research Methodology
4.1. Theoretical research

The thesis focuses on analyzing the advantages and disadvantages of
semiconductor sensors which are important elements in the measuring system and
detecting the concentration of toxic gases in industrial environments to propose
methods to improve the measurement accuracy.

Studying ANN theory in general and the popular Multi Layer Perceptron
(MLP) in particular and their applications in sensors conditioning, propose a new
way of using ANN in the sensors’ structure to improve the measurements accuracy

of the semiconductor sensors.

4.2. Simulation and experimentally verifications of the resiuilts




The results of theoretical research are verified by off-line simulation on

Matlab software to evaluate the proposed solutions.

Building an experimental model to conduct empirical verification on real

sensors for applications to eliminate errors of influenced factors.
S. Scientific and practical significance of the topic

The thesis has scientific and practical significance in the field of measurement
and ANN.

+ Scientific significance: Propose a new method of ANN application method
to enhance the quality of the gas concentration sensor. The results further prove
that ANN are a tool with the ability to calculate parallel, durable with noise and
errors of input daia, capable of executing in the form of sofiware or hardware.

+ Practical significance: The research results of the thesis can be used to
integrate, manufacture new improved semiconductor sensors to measure gas

concentration in industrial environment with higher accuracy.
6. New contributions of the thesis

Researching selected theoretical, simulated and practical issues in order to
enable the new application of ANN to improve the quality of semiconductor
sensors to measure the concentration of H,S, NH; and CO in industrial emissions,

particularly in applications.

* Building a sensing structure which uses ANN network to compensate the
errors of the influenced factors such as humidity and the ambient
temperatures. The proposed ANN has a simple structure with one input (that
is the ambient temperature), the number of hidden neurons needs to be only 1
or 2 neurons in order to accurately approximate the characteristics of the
influence of temperature and humidity on the measurement result, which is
the basis for the compensation application. The compensation procedure uses
both linear interpolation and ANN, which is a new contribution. And it’s
different from previous solutions using ANN with two inputs: temperature,
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humidity with more number of hidden layers, or larger number of hidden

neurons.

* Building a sensing structure which uses ANN network is capable of
eliminating multi-gases non ideal selectivy, i.e. the capability of
distinguishing and accurately estimating the concentrations of gas

components in the input gas mixtures.

« Building a sensing structure, which uses ANN network to adjust the

characteristics of the sensor.

« The research also contributes to the construction of a sensor structure that
integrates all three functions such as: 1. Temperature and humidity
compensation, 2. correcting multi-gas non-ideal selective reaction and 3.

adjusting sensor characteristics.
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