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1. Muc dich va ddi twong nghién ctu

Muc tiéu ctia ludn 4n 1 nghién ctru giai quyét bai toan diéu khién 8n dinh téc
dd dong co xdng sir dyng trén xe O tO, bAm mo6-men (Torque) can dit vao truc dong
co xang khi 6 t6 hoat dong trong ché d6 diéu khién hanh trinh, d& giam lwong nhién
lidu bang phuwong phép LQIT tu chinh. Déi twong nghién ctru 14 ddng co xang duoc
sir dyng cho xe 6 t6 hoat ddng trong ché d6 diéu khién hanh trinh véi ddu vao didu
khién bing gbc md buém ga a, ddp tmg dau ra 12 tc do va mo-men trén truc dong
cO.
2. Phwong phap nghién ciéu

Phén tich, ddnh gi4 cic nghién ctru d3 duge cng b trén cic bai béo, tap chi,
céc tai lidu tham khao vé diéu khién dong co dot trong dic biét 1a cac phuong phéap
diéu khién hién dai cho dong co xing, Nghién ciru, thiét ké bo didu khién LQIT e
chinh bam 8n dinh tin hiéu mu cho hé phi tuyén lién tuc 12 dong co xdng. XAy dung
md phong trén Matlab — Simulink dé nhén lai két qua nghién ctu trén 1y thuyét.
Kiém chimg két qua 1y thuyét bing phuong phap Hardware-in-the-loop (HIL).
3. Nhirng déng gép méi ciia ludn 4n cho linh vue khoa hoc chuyén nganh

Luén 4n d3 x4y dung duoc phuong phap lusn dé thiét ké bo didu khién bam
t6i wu cho hé phi tuyén 12 dong co xing, cu thé 1a: didu khidn bam téi wu bang

phuong phép diéu khién tich phan ti uu toan phuong gién tiép LQIT tw chinh doc



truc thoi gian (receding horizon) bang hé théng nhan dang truc tuyén cic tham sb tir
mo hinh phi tuyén, tinh todn va cip nhat lai bé didu khién LQIT. Két qua nghién ciru
nay d3 khic phuc nhugc diém ciia cic phuong phap diéu khién t6i wu théng thudng,
nang cao chat lugng diéu khién (kha ning n dinh toc do dat, bAm md-men can cia
dong co xing) tdt hon so véi phuong phap diéu khién PID, LQIT, lwgng nhién li¢u
da giam dugc 4,16% so véi phuong phap diéu khién PID. Quan sat trang thai cia
di tugng phi tuyén dong co xing bang bo loc Kalman tuyén tinh doc truc thoi gian
v6&i dAu vao/ra do ludmng 14y tir mé hinh nhan dang ARX. Phuong phdp quan sat ndy
khic phuc nhuoc diém ciia bd loc Kalman mé rng 12 phai biét rd cdc ma trén Jaccobi
ctia md hinh toan phi tuyén cia déng co xdng.
4.Y nghia khoa hoc va thuc tién ciia ludn 4n

Két qua nghién ctru clia ludn én dd dép tmg thoi gian thue khi diéu khién hé

phi tuyén, mang lai tinh kha thi cao va c6 kha ning cai dat thuat toan diéu khién hién

dai bam tbi uvu LQIT tur chinh cho hé phi tuyén néi chung va dong co xang noi riéng,

nhim muc tiéu tiét kiém nhién liéu. Ngoai ra, két qua nghién ctru cia luin 4n con la

tai liéu tham khao cho sinh vién, hoc vién cao hoc va nghién ctru sinh nganh k?r thuét
didu khién v tw dong héa quan tAm nghién ctru vé& thiét ké bo diéu khién 4p dung 1y

thuyét diéu khién hién dai cho dong co xdng.

5. Noi dung cia luin an

Noi dung cuia ludn an duge trinh bay trong 4 chuong va cac phﬁn mé dau, két
luén, phu luc. Cac néi duhg nghién ctru trong luidn 4n da dugc phén tich dién-giai va-
dua ra s6 liéu, dd thi dic tinh, dit liéu thue nghiém. Luén 4n ciing d4 van dung ké

thira céc co s& 1y luan va ket qué cta cdc cong trinh nghién ciru ¢6 lién quan va da

thé hién rd rang tir ngudn trich din tai lidu tham khao.

Ngudi huéng din khoa hoce Nghién ciru sinh
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1. Purpose and subject of research

This Doctoral Thesis’s purpose is to research to solve the problem on steadily
controlling the speed of gasoline engines used for automobiles, torque tracking placed
into gasoline engines when automobiles operate in the mode of stroke control so as to
reduce the fuel consumption by the method of self-tuning LQIT. The research subject
is gasoline engines used for automobiles operating in the mode of stroke control with
the input controlled by throttle aperture @, and the satisfied output is speed and
moment on the motor shaft.

2. Research method

Analyzing and evaluating all researches as announced on Articles, magazines,
references in terms of the control of internal combustion engine, especially the
methods of modern control applied to gasoline engines. Researching and design the
self-tuning LQIT regulator stabilizing pattern signals for the continuous nonlinear
system known as gasoline engines. Setting up the simulation upon Matlab-Simulink to
take back the theory-based research result. Verifying the theoretical result by the
method of Hardware-in-the-loop (HIL).

3. New contributions of the thesis to specialized scientific field

This Thesis has set up a methodology to design the optimal tracking regulator for the
nonlinear system known as gasoline engines, concretely as follows: optimal tracking
control by using the method of LQIT self-tuning indirect linear quadratic integral

tracking method (receding horizon control) with the system of parameters online



identification from the non-linear model; calculating and re-updating LQIT Regulator.

This research result has surmounted shortcomings of ordinary optimal control

methods and raised the better control quality (the ability to stabilize the speed of

torque placement and tracking of gasoline engines) than the methods of PID and
LQIT; fuel consumption is reduced 4.16% in comparison with PID method. Observing
the state of non-linear object of gasoline engines by Kalman linear filter with the
measurement input/output taken from ARX identification model. This observation
method has made good Kalman filter, i.e obviously identifying Jaccobi matrix of non-
linear mathematical model of gasoline engines.

4. Scientific and practical significance of the thesis

This Thesis’s research result has satisfied the actual time when controlling the linear
system with the high feasibility and been able to set up the algorithm of LQIT self-
tuning linear quadratic integral tracking control for the non-linear system in general
and gasoline engines in particular so as to save fuel consumption. In addition, this
Thesis’s research result is also used as a reference for students, Master candidates and
PhD candidates of control engineering and automation who are interested in
researching the design of Regulator and applying the theory of modem control for
gasoline engines.

5. Content of the thesis

The content of the thesis is presented in 4 chapters and the introduction, conclusion,
appendices. The research contents in the Thesis have been analyzed, interpreted,
supported with figures, characteristic graphs and experimental data. The Thesis has
also inherited the theoretical foundations and results of the relevant research works

and it has clearly shown reference sources.
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