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91. Pinh Iy méi vé thuit toan hoc siu trong tri tu¢ nhan tao Al

Tém tit: Bai bao dé cap dén mot linh vuc thoi su hién nay d6 13: #ri tué nhén tao (Artificial Intelligence-
Al), tac gia dé& xuat Dinh 1y méi vé thuat toan hoc sdu (deep learning) cuia Mang Noron trong tri tué
nhan tao Al- Dinh Iy P-T Han 2, trong d6 da tim duoc biéu thirc vé su phu thudc gitra ) luong dir licu

2T

N can xt 1y theo thuat toan hoc sau vao sai s6 can dat ¢ cho trudc theo biéu thire: N = pe

Két qua cua dinh 1y 13 tao ra kha nang xtr 1y di liéu bang thuat toan hoc sdu véi sai sb tiy .
Pinh 1y cling néu 10 céc linh vuc rng dung rong rai trong do ludong ciling nhu cac linh vuc ky thuat khac
nhau, trong dan su cling nhu quan sy hi¢n nay.

Abstract: The Article talks about the News of the News at present is: Artificial Intelligence (Al), author
puts forword the new theorem for Deep Learning of Artificial Neural network in Al — Theorem P-T Han

2. In this theorem author found the formula about the number N of DATA depends the errors need is
. . 2T
achieved ¢ by is:N = e

The result of the theorem creates capabilities prossesed the DATA by algorithm Deep Leaning
with the Optional Errors.The theorem specifies the filds of application in Measuring, in Technique, in
Civil and in Military nowadays.
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92. Co sé xdy dung tiéu chuan va quy chuin k§y thuit thu bay khong nguoi 14i san
Xuit trong nuéc

Tém tit: Tau bay khong ngudi l4i (TBKNL) 1a mot linh vuc ma su phat trién cua né gén lién
v6i su phat trién ciia Khoa hoc va cong nghé. Trong nhitng nim gan day nhirng tng dung cua
n6 doi1 khi con vugt ra ngoai nhitng du doan cua cac chuyén gia.

Bai bao dé cap dén mét linh vuc méi hién da va dang bat dau hinh thanh va phat trién trong nuéc
d6 1a ché tao TBKNL, linh vuc nay dang duoc ky vong s& c6 nhitng sy phat trién rit manh mé
dem lai hi¢u qua cho nén kinh té trong nudc.

Trude tinh hinh d6 dé kiém soat duoc chét lugng ciia san pham TBKNL san xuat trong nudc can
phai chu dong gip rat xay dung céac tiéu chuin va quy chuin k¥ thuat cho san phim nay, day
cling 13 yéu cau cua thuc t& cia linh vuc Tiéu chuan- Do ludng- Chit luong cho san pham
TBKNL ¢ Viét Nam.

Abstract: Unmanned Aerial Vehicles (UAVs) are a field whose development is closely
associated with advancements in science and technology. In recent years, the applications of
UAVSs have, at times, exceeded expert predictions. This article addresses a newly emerging area-
namely, the design and manufacture of domestically produced UAVSs. This sector is expected to
undergo significant growth and generate notable economic benefits for the national economy.

To effectively manage the quality of domestically manufactured UAVs, it is essential to
proactively and urgently develop standards and technical regulations for these products. This is
also a practical requirement of the field of Standards — Metrology — Quality for UAV products
in Vietnam.
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93. Ung dung hé thong mé phéng thoi gian thue rtds va dewesoft dé tich hop hé
thong thir diéu tdc, kich tir ciia hé Tuabin — May phat

Tom tit: Bai bao trinh bay qua trinh thiét ké va xay dung hé thong thir nghiém toan dién cho céc
thanh phéan diéu khién chinh ctia t méy phat dién gdm: bo diéu tdc may phat (Governor), bd diéu
chinh dién 4p ty dong (AVR) va bd 6n dinh hé thong dién (PSS). Hé thong tich hop md phong
thoi gian thue bang RTDS va thu thap dit liéu bang Dewesoft va bo phat tan s, dap ing yéu cau
kiém thtr theo Quyét dinh 25/QD-DTPL. Ngoai chirc ning kiém thtr, hé théng con phuc vu dao
tao va nghién ctru phat trién céc thuét toan diéu khién tién tién trong nganh dién va gop phan qué
trinh s hoa cac nha may thong minh, cac nha may cong nghiép.

Tir khda: Hé théng md phong thai gian thuc (RTDS), thir nghiém hé théng diéu toc -
kich tir, hé thdng thu thap dit liéu

Abstract: This paper presents the design and development of a comprehensive testing
system for key control components of power-generating units, including the governor,
Automatic Voltage Regulator (AVR), and Power System Stabilizer (PSS). The system
integrates Real Time Digital Simulator (RTDS) and data acquisition with Dewesoft and
frequency generator, supporting the testing requirements outlined in the Decision No.
25/QD-DTDL. In addition to performance evaluation, the system serves as a platform for
training and the research and development of advanced control algorithms in power
system regulation and contributes to the digitalization of smart factories, industrial plants.

Keywords: Real-Time Digital Simulator, Excitation and Governor testing system, DAQ
system
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94. Nghién ctru, xdy dung phwong phap kiém tra, danh gia chat lwrong phin mém
trong cac trang bi do lwong-thir nghiém hién dai

Tém tit: Ngay nay, trong bdi canh hién dai hoa trang bi do ludng-thir nghiém (PL-TN), phan
mém tich hop ngdy cang déng vai trd quan trong trong viéc diéu khién, thu thip, xir Iy va phan
tich dir liéu. Viéc danh gia chat lvgng phan mém nay 1a yéu td quan trong nhim bao dam do tin
cdy, tinh chinh xc va an toan trong qua trinh do ludng, xir Iy va luu trit dir liéu, gop phan danh
gia toan dién hon cac thong s6 cua trang bi DL-TN hién dai. Trén co s¢ tham khao cac khuyén
nghi, tiéu chuén, quy trinh cua cac nude va cac to chirc do ludng qudc té, trinh bay tong quan vé
qua trinh phan loai, danh gia chét luong phén mém trong cac hé théng, trang bi PL-TN hién dai
v6i nhiéu cach tiép can dé giai quyét van dé kiém thir phan mém.

Tir khéa: Kiém thir phAm mém, phdn mém tham chiéu, bo dir liéu tham chiéu, danh gia chat
luong, dac tinh do ludong, mo hinh hoéa dir ligu.

Abstract: In the context of modernization of measurement equipment, integrated software plays
an increasingly important role in controlling, collecting, processing and analyzing data.
Assessing the quality of this software is an important factor to ensure reliability, accuracy and
safety during the implementation of tasks, contributing to a more comprehensive assessment of
the parameters of measurement equipment. An overview of the classification and quality
assessment process of software in modern measurement and testing systems with multiple
approaches to address the issue of software testing is described, based on the reference to the
recommendations, standards, and procedures of various countries and international
measurement organizations.

Keywords: Testing of software, reference sotfware, reference data set, quality control,
metrological characteristics, data set modeling.
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95. Ung dung céng nghé xir ly anh trong xay dwng hé thong cap than tw déng cho
toa tau nhiam giam thiéu tinh trang tic nghén

Tom tit: Trong bdi canh chuyén déi sé nganh cdng nghiép, dac biét 1a linh vuc khai thac than,
y&u cau tu dong hoa ngay cang cao dé nang cao hiéu qua va giam rai ro trong van hanh [1,2,3].
Bai bao nay dé xuat mot giai phap cap than tu dong cho cac toa tau, s dung céng nghé xir ly
anh nham giam sét va diéu khién qua trinh rét than chinh xac theo thoi gian thuc. Hé thdng bao
gom cac thanh phan chinh nhu camera cong nghiép, cam bién, va thuat toan phan tich hinh anh
gilp nhan dién toa tau, danh gia mirc d6 than hién c6 va dua ra tin hiéu diéu khién téi wu. Qua
d6, giai phap gilp giam thiéu tinh trang rét sai vi tri, han ché tic nghén than va nang cao do an
toan trong méi trudng 1am viéc khic nghiét tai cac mo than.

T khoa: Xir ly anh, nhan dién hinh anh, chéng tic than, camera cong nghiép, hé thdng giam
sat, khai thadc mo.

Abstract: In the context of digital transformation of the industry, especially the coal mining
sector, the demand for automation is increasing to improve efficiency and reduce operational
risks. This paper proposes an automatic coal feeding solution for rail cars, using image
processing technology to monitor and control the coal pouring process accurately in real time.
The system includes main components such as industrial cameras, sensors, and image analysis
algorithms to identify rail cars, assess the current coal level and provide optimal control signals.
Thereby, the solution helps to minimize the situation of pouring in the wrong position, limit coal
congestion and improve safety in the harsh working environment in coal mines.

Keywords: Image processing, object detection, anti-blockage, industrial camera, monitoring
system, mining industry.
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96. Battery management system for state of charge estimation in lithium-ion battery packs
Abstract

Accurate estimation of the State of Charge (SOC) in lithium-ion batteries has emerged as
a critical area of research in recent years. Since SOC cannot be measured directly, it must
be inferred from measurable parameters such as terminal voltage, current, and
temperature. Among various estimation techniques, the Kalman Filter family has gained
prominence for state variable estimation. In this study, the Extended Kalman Filter (EKF)
is employed to address the nonlinear characteristics of lithium-ion batteries. A detailed
electrical model of a LiFePO. 12V-40Ah battery is developed to represent the dynamic
behavior of the cell. This model is integrated with the EKF algorithm to estimate SOC in
real-time. The proposed method demonstrates high accuracy, with SOC estimation error
limited to a maximum of 0.28%, validating the effectiveness of the combined battery
model and EKF approach

Keywords: SOC, SOH, EKF, BMS
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97. Nghién ciru ché tao thiét bi sir dung laser va hé UV-Vis-IR phat hién dau vét
hién truwong va giam dinh tai liéu phuc vu cong tac cong an

Tém tit: Cong tac kham nghiém hién trudng va giam dinh hinh sy rat quan trong gitp
cho thu hep dbi tuong tinh nghi, x4c dinh di twong giy 4n trong qua trinh diéu tra ciing
nhu 1am chimg ¢ phap 1y trong qua trinh xét xir. C6 nhiéu dau vét khong thé nhan biét
bang mit thudng ma can cac cong cu hd trg. Phuong phap thudng duoc sir dung phat hién
dau vét 1a sir dung ngudn sang cé cac bude song khac nhau chiéu 1én bé mit cac ving can
quan sat str dung céc thiét bi quan sat phu hop sé& giup phat hién duoc cac dau vét. Viéc
ché tao mot thiét bi c6 nhiéu dai budc song trong nude 1a rat can thiét giup 1am chu cong
ngh¢, cha dong trang cap cho céac luc luong trong Nganh, ning cao ning luc phé an cua
cac don vi nghiép vu. Bai béo trinh bay cac két qua dat dugc khi nghién ctru ché tao mét
thiét bi chiéu sang str dung Laser va hé¢ UV-VIS-IR phat hién du vét hién truong va giam
dinh tai lidu.

Abtract: Scene investigation and criminal examination are very important in helping to
narrow down the suspects, identify the perpetrator during the investigation process as
well as provide legal evidence during the trial. There are many traces that cannot be
detected by the eye and require supporting tools. The commonly used method to detect
traces is to use light sources with different wavelengths to shine on the surface of the
areas that need to be observed, using appropriate observation equipment to help detect
traces. Manufacturing a device with multiple wavelength ranges is very necessary to help
master the technology, proactively equip forces in the industry, and improve the crime-
solving capacity of professional units. The article presents the results achieved when
researching and manufacturing a lighting device using Laser and UV-VIS-IR system to
detect traces at the scene and examine documents.

Tir khéa: Ddu vét hién truong, nguon sang laser; Hé UV-VIS-IR
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98. Nang cao hiéu suit sac khong diy bang diéu khién vi tri diu sac dua trén thuat
todn MPPT va giam sat dong dién dc phia so cip

Tém tit: Trong cac hé théng sac khong day cho xe dién (EV), viéc dit chinh xé4c vi tri
tuong ddi gitta cac cudn day phat va thu 1a rit quan trong dé dam bao hiéu suét truyén
nang luong cao. Nghién ctru ndy dé xuit mot phuong phap diéu khién vi tri cudn day phat
cua mot bg sac khong day cho xe dién dya trén ki thuat tdi wu diém cong suét cuc dai
(MPPT), két hop v6i udc luong hiéu suit sac thong qua giam sat dong dién DC phia so
cap. Phuong phap duogc dé xuét cho phép tu dong diéu chinh vi tri dau sac dé tbi da hoa
cong suét thu dugc & phia thtr cip. Két qua mé phong minh ching dwge phuong phap
udc luong hiéu suét sac nay pht hop v6i nhiéu kiéu cudn diy va cau triic mach bu khéc
nhau, va dg chinh xdc cua gia tri udc lugng co thé duoc ung dung thuc té trong viéc diéu
chinh vi tri ddu sac v&i dd chinh x4c cao va dd 6n dinh tt.
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99. Mot giai phap wng dung thi giac may tinh trong gidm sat dit thép dim trong
xay dung

Tém tat: Giam sat dat ddm thép ding thiét ké trong qua trinh d6 bé tong 13 mot nhiém vu quan
trong nhim dam bao chat luong cua bé tong va qua d6 1a do an toan cua cong trinh xay dung.
Néu qua trinh 1dp dit c6 cac sai sét nhu khoang cach giita cac thanh thép khong déu, sé luong
céc thanh thép khong du,... thi s& lam giam kha ning chiu lyc ciia dam, giy nguy hiém cho cong
trinh trong qua trinh sir dung. Tuy nhién v6i1 ddc thu cac cong trinh xay dung thuong trai rong,
tién d6 khong qua chinh xac, nén cac giam sat vién gip nhiéu khé khin trong viée giam sat day
du, thuong xuyén va chinh xac. Trong bai bao ndy, cic tac gia dé xuat mot phuong phap giam
sat tuy dong qua trinh dit dim thép thong qua viée xir Iy tu dong cac video tir camera giam sat
lap dit tai cong trudng. Cac thudt toan phén tich va xtr Iy hinh anh tir video dé phat hién, giam
sat vi tri, s6 lwong cac thanh thép da lip dit nhim qua d6 danh gia sy phu hop gitra thiét ké va
thue té thi cong. Két qua thuc nghiém cho thay hé thong dat d6 chinh xéac cao trong viéc phat
hién va gidm sat, hd trg k§ su phat hién sai sot kip thoi, giam thiéu rai ro va chi phi.
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100. Autonomous cucumber crop monitoring system

Abstract: This paper proposes an autonomous cucumber monitoring system whose ability is
collecting key environmental metrics necessary for the growth of cucumber and an
implementation of a modified YOLOvV5 nano version (YOLOvV5N) to localize foliar cucumber
diseases in early stages. The dataset was collected from the Vietnam Academy of Agriculture
and labeled by the experience of agronomists on some typical plant diseases. With a total of
3640 images representing the diseases: Powdery Mildew, Healthy cucumber, and Downy
Mildew. We have deployed an improved deep learning model alpha-WloU YOLOvV5 with an
accuracy increase of 3.6% compared to the traditional model.

Keyword: Cucumber leaf diseases, YOLOV5, Alpha-WIloU, Wireless sensor network,
Autonomous system.
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101. Nghién citu ché tao mach diéu khién laser diode nhé gon cho ngudn laser cng
suit cao céng nghiép

TOm tét: Laser soi quang cdng suat cao theo kW duoc st dung rong réi trong gia cong kim loai
trén thé giGi va tai Viét Nam. Sy phét trién cta chiing doi hoi phai tich hop cac thanh phan quan
trong:

1) Bom diode laser cong suét cao va bo cong huong;

2) Hé théng 1am mat cho bom diode va ngudn dién cao &p;

3) Hé thdng diéu khién véi cac cam bién tich hop cho bom diode laser;
4) Phan mém dé giam sat va kiém soat hoat dong cua laser.

Mach diéu khién bom c6 vai tro diéu khién céac diode laser chuyén d6i ning lugng dién
thanh ning luong quang dé phat xa kich thich, 1a mot thanh phan cét 16i, trong khi hé théng diéu
khién ciia n6 dam bao hoat dong & nhiéu mac cong suat va ché do khac nhau (xung hoic lién
tuc). Nghién cau nay trinh bay thiét ké va ché tao bang mach diéu khién VLS-001, cho phép
diéu chinh cong suat dau ra chinh xac & ca ché do xung va lién tyc. Két qua thyc nghiém cho
thay VLS-001 dat hiéu suat 6n dinh, véi do 6n dinh cong suat 1a 70,10 + 0,06 W ddi véi bom
BWT, twong duong vai Cell Systems LCV-3020 thuong mai (70,11 + 0,06 W). O ché d6 xung,
VLS-001 cung cap d6 6n dinh vuot troi ¢ tan sé 1 kHz va hd tro 1én dén 5 kHz, vuot qua gidi
han 1 kHz cua LCV-3020. Pi v6i may bom Raycus RFL-C1500X 300W, VLS-001 kiém soat
hiéu qua cong suat dau ra tir mac thap dén muc cao, hoat dong dang tin cay o ché do xung (200—
5000 Hz) va ché d6 lién tuc, dat 161,83 + 1 W véi hiéu suat quang-quang l1a 54,13%. Cac thu
nghiém tuwong thich voi cac bom tir Raycus va BWT, VLS-001 chitng minh rang c6 thé dap ung
cac yéu cau cong nghiép. Nghién ctru nay thiét 1ap nén tang dé phat trién cac hé thong diéu khién
toan dién va phan mém cho laser soi quang cong suat cao tai Viét Nam, cho phép diéu khién ty
d6ng cac ngudn laser thuong mai, giam su phu thudc vao nha san xuét va thuc day cac ang dung
cong nghiép mai.

Tu khoa: Laser driver, Laser control, High power laser, Laser industry

Abstract: High-power fiber lasers in kW order are extensively used in metal processing
globally and in Viet Nam. Their development requires integrating critical components:

1) High-power laser diode pump and resonator;

2) Cooling system for the diode pump and high-voltage power supply;
3) Control system with integrated sensors for the laser diode pump;

4) Software for laser operation monitoring and control.

The laser diode pump, converting electrical energy into optical energy for stimulated
emission, is a core component, while its control system ensures operation across various power
levels and modes (pulsed or continuous) in high precision and stability. This study presents the
design and fabrication of the VLS-001 control circuit board, enabling precise output power



adjustment in both pulsed and continuous modes. Experimental results show that VLS-001
achieves stable performance, with a power stability of 70.10 + 0.06 W for BWT pumps,
comparable to the commercial Cell Systems LCV-3020 (70.11 £ 0.06 W). In pulsed mode, VLS-
001 offers superior stability at 1 kHz and supports up to 5 kHz, surpassing LCV-3020’s 1 kHz
limit. For the Raycus RFL-C1500X 300W pump, VLS-001 effectively controls output power
from low to high levels, operating reliably in pulsed (200-5000 Hz) and continuous modes,
achieving 161.83 + 1 W with 54.13% optical-to-optical efficiency. Compatible with pumps from
Raycus, and BWT, VLS-001 meets industrial requirements. This research establishes a
foundation for developing comprehensive control systems and software for high-power fiber
lasers in Viet Nam, enabling autonomous control of commercial laser sources, reducing reliance
on manufacturers, and fostering new industrial applications in Viet Nam.

Keywords: Laser driver, Laser control, High power laser, Laser industry
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102. chuan hoa quy trinh thir nghiém dic tinh quat cdng nghiép phu hep tiéu
chuan TCVN 9439:2013 (1SO 5801:2007)

Tom tat: Pé danh gia chinh x4c luu lwong, ap suat va hiéu suat 1am viéc cua quat cong
nghiép, mot hé thdng thir nghiém tuan tha tiéu chuan TCVN 9439:2013 (1SO 5801:2007)
da duoc thiét ké, lap dat va do kiém theo tiéu chuan. Théng sb luu luong, 4p sut tinh,
cdng suét tidu thu va hiéu suét cua quat thir nghiém CFC.BCP139.925 duoc do dac va
tinh toan. Két qua thar nghiém cho thay dudng cong dic tinh luu luong - 4p suat tinh c6
su tuong thich cao véi dit liéu caa nha san xuat (sai s6 nho hon 5%). Céac két qua cho thay
hé thdng thir nghiém 1a chinh xac va phu hop st dung dé danh gia hiéu suat khi dong hoc
cua cac loai quat cong nghiép khac nhau.

Tir khéa: Quat cong nghiép, Puong cong dic tinh cua quat, Tiéu chuin TCVN
9439:2013 (1SO 5801:2007)

Abstract: A testing system was designed and installed following the TCVN 9439:2013
(1SO 5801:2007) standard to evaluate the flowrate, pressure and performance of industrial
fans. During the tests, the flow rate, static pressure, power consumption, and efficiency
of the CFC.BCP139.925 fan were measured and calculated. The results showed that the
relationship between flow rate and static pressure closely matched the manufacturer’s
data, with an error of less than 5%. These results confirm that the testing system is
accurate and can be used to assess the aerodynamic performance of various types of
industrial fans.

Keywords: Industrial fan, Fan performance curve, TCVN 9439:2013 (1SO 5801:2007)
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103. diéu khién trwot chiu 15i cho robot di ddng véi ton that truyén dong trén co sé
bé quan sat bac cao mé rong

Tom tat: Bai bao nay dé xuat mot cau trac diéu khién chiu 13i cho robot di dong
nonholonomic, trong d6 két hop diéu khién ché do truot (Sliding Mode Control - SMC)
véi bo quan sat mé rong bac cao (Extended High Gain Observer -EHGO). Cau tric nay
gitip robot nang cao d6 chinh xéac trong bai toan bam quy dao khi xét dén sai léch mo
hinh, nhidu chua biét va 13i bo truyén dong. Khac véi céc tiép can truyén théng chi uéc
lugng nhiéu, EHGO duoc thiét ké dé téi tao truc tiép van téc tir dix liéu vi tri, sau d6 dua
sai s6 u6c lwgng ndy vao mit truot nham cai thién phan tng diéu khién trong diéu kién
thuc té c6 16i va nhiéu. Tinh 6n dinh caa hé théng dugc chang minh bang Iy thuyét
Lyapunov.
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104. Pinh vi vién nang ngi soi dwong tiéu hda dua trén hién twong cam wng dién tir

Tom tiat: Magnetic Capsule Endoscopy (MCE) 1a mét ky thuat noi soi khdng xam lan,
duoc thiét ké nham hd tro chan doan va theo ddi cac bénh 1y duong tiéu héa ma khdng
gay khé chiu cho bénh nhan nhu cac phuong phap noi soi truyén thong. Hé théng MCE
bao gom maét vién nang tir tinh kich thudc nho, tich hop camera, dén LED, mé-dun truyén
thong khong day va dugc diéu hudng bang tir truong didu khién tir bén ngoai. Bai béo
nay dé xuat mot hé thong dinh vi cho MCE c6 kha ning xac dinh chinh xac vi tri va goc
quay cua vién nang trong mdi trudng co thé. Phuong phap dinh vi dua trén hién tuong
cam ung dién tir, sir dung ba cudn day phat tir truong xoay chiéu hoat dong & ba tan sé
khac nhau bd tri ngoai co thé. Céc tin hiéu suc dién dong cam ung thu duoc tir ba cuon
day thu ba truc tich hop bén trong vién nang duoc xir Iy va dua vao thuat todn toi wu hoa
dé tinh toan vi tri va huéng quay cua vién nang. Két qua thuc nghiém cho thay hé thong
dat d6 chinh xac cao, vai sai s6 vi tri sau hiéu chinh 1a 1.6 mm va sai s6 goc dudi 3.3°.
Ngoai ra, nghién ciru con phan tich anh huéng cua cac mé sinh hoc dén dic tinh truyén
dan tur truong, tir d6 dé xuat dai tan sé phat pht hop cho cac cudn day phat. Nhing két
qua dat duoc tao nén tang cho viéc phat trién hé théng diéu khién vong kin chinh xac va
dang tin cay trong cac nghién ctru tng dung MCE trong tuong lai.

Tir khda: cam bién cam ng, vién nang ndi soi, dinh vi, suy hao tin hiéu, thuat toan ti
uu hoa.

Abstract: Magnetic Capsule Endoscopy (MCE) is a non-invasive endoscopic
technique designed to support the diagnosis and monitoring of gastrointestinal
diseases without causing discomfort to the patient, as seen in conventional endoscopy
methods. The MCE system consists of a compact magnetic capsule integrated with a
camera, LED light source, wireless communication module, and is navigated via an
externally controlled magnetic field. This paper presents a high-precision localization
system for MCE capable of determining both the position and orientation of the
capsule within the human body. The proposed method is based on the principle of
electromagnetic induction, utilizing three external transmitter coils that generate
alternating magnetic fields at three different frequencies. The induced electromotive
force signals received by a tri-axial coil embedded inside the capsule are decoded and
processed through an optimization algorithm to estimate the capsule’s position and
orientation. Experimental results demonstrate high accuracy, with a post-calibration
positional error of 1.6 mm and an angular error of less than 3.3°. Additionally, the
study investigates the attenuation effects of biological tissues on signal transmission
and proposes an appropriate frequency range for the transmitter coils. The findings
provide a solid foundation for the implementation of closed-loop control systems in
future MCE applications.



Keywords: inductive sensing, capsule endoscope, localization, signal attenuation,
optimization algorithm.

Tai liéu tham khao
[1] P. Valdastri, M. Simi, and R. J. Webster, “Advanced Technologies for

Gastrointestinal Endoscopy,” Annu Rev Biomed Eng, vol. 14, p. 397, 2012, doi:
10.1146/annurev-bioeng-071811-150006.

[2] “Wireless Capsule Endoscopy™.

[3] M. C.Hoangetal., “A robotic biopsy endoscope with magnetic 5-DOF locomotion
and a retractable biopsy punch,” Micromachines (Basel), vol. 11, no. 1, Jan. 2020, doi:
10.3390/mi11010098.

[4] K. T.Nguyen, M. C. Hoang, E. Choi, B. Kang, J. O. Park, and C. S. Kim, “Medical
Microrobot — A Drug Delivery Capsule Endoscope with Active Locomotion and Drug
Release Mechanism: Proof of Concept,” Int J Control Autom Syst, vol. 18, no. 1, pp. 65—
75, Jan. 2020, doi: 10.1007/s12555-019-0240-0.

[5] M. C. Hoang et al., “DEMA: Robotic dual-electromagnet actuation system
integrated with localization for a magnetic capsule endoscope,” Sens Actuators A Phys,
vol. 361, Oct. 2023, doi: 10.1016/j.sna.2023.114596.

[6] F. Bianchi et al., “Localization strategies for robotic endoscopic capsules: a
review,” Expert Rev Med Devices, vol. 16, no. 5, pp. 381-403, 2019, doi:
10.1080/17434440.2019.1608182.

[7] D. Son, S. Yim, and M. Sitti, “A 5-D Localization Method for a Magnetically
Manipulated Untethered Robot Using a 2-D Array of Hall-Effect Sensors,” IEEE/ASME
Transactions on Mechatronics, vol. 21, no. 2, pp. 708-716, Apr. 2016, doi:
10.1109/TMECH.2015.2488361.

[8] T. D. Than, G. Alici, S. Harvey, H. Zhou, and W. Li, “Concept and simulation
study of a novel localization method for robotic endoscopic capsules using multiple
positron emission markers,” Med Phys, vol. 41, no. 7, 2014, doi: 10.1118/1.4881316.

[9] M. Pourhomayoun, Z. Jin, and M. L. Fowler, “Accurate localization of in-body
medical implants based on spatial sparsity,” IEEE Trans Biomed Eng, vol. 61, no. 2, pp.
590-597, Feb. 2014, doi: 10.1109/TBME.2013.2284271.

[10] Y. Ye, K. Pahlavan, G. Bao, P. Swar, and K. Ghaboosi, “Comparative performance
evaluation of RF localization for wireless capsule endoscopy applications,” Int J Wirel
Inf Netw, vol. 21, no. 3, pp. 208-222, 2014, doi: 10.1007/s10776-014-0247-7.



[11] M. C. Hoang et al., “DEMA: Robotic dual-electromagnet actuation system

integrated with localization for a magnetic capsule endoscope,” Sens Actuators A Phys,
vol. 361, no. June, p. 114596, 2023, doi: 10.1016/j.sna.2023.114596.

[12] M. C. Hoang, J. Kim, J. O. Park, and C. S. Kim, “Six-DOF Localization using
Magnetic Induction Effect for Automated Locomotion of an Active Capsule Endoscope,”
Proceedings of the IEEE RAS and EMBS International Conference on Biomedical
Robotics and Biomechatronics, vol. 2022-Augus, pp. 1-6, 2022, doi:
10.1109/BioR0b52689.2022.9925464.

[13] S. L. Liu, J. Kim, A. Hong, J. O. Park, and C. S. Kim, “Six-Dimensional
Localization of a Robotic Capsule Endoscope Using Magnetoquasistatic Field,” IEEE
Access, vol. 10, pp. 2286522874, 2022, doi: 10.1109/ACCESS.2022.3154031.

[14] J. Bulat et al., “Data processing tasks in wireless GI endoscopy: Image-based
capsule localization & navigation and video compression,” Annual International
Conference of the IEEE Engineering in Medicine and Biology - Proceedings, pp. 2815—
2818, 2007, doi: 10.1109/IEMBS.2007.4352914.

Lién hé tac gia

Nguyén Trung Kién*, Tran Van Luong!, Nguyén Xuan Mait, Phan Cong Hoang Quéan?,
Nguyén Tuan Ninh%, Hoang Si Hong!, Hoang Manh Cuong®

!Khoa Ty dong hoa, Truong Dién - Bién tr, Dai hoc Bach khoa Ha Noi



105. Ban @6 héa va dinh vi dong thoi tu ddng cho hé da robot trén hé diéu hanh lap
trinh ROS 2

Tém tit: Bai bao dé xuat hé thong ban d6 hoa va dinh vi dong thoi (SLAM) cho cac hé
da robot ty hanh phéi hop trén nén tang hé diéu hanh lap trinh ROS 2. Hé théng tich hop
thuat toan SLAM str dung cam bién quét laser (LiDAR) voi thuat toan kham pha bién,
cho phép céc robot thuc hién ban dd hoa hoan toan tu dong, cung véi thuat toan hop nhat
ban do dé xay dung ban dd va hé quy chiéu chung cho robot. Két qua mé phong véi hai
robot ty hanh di dong (AMR) trén phan mém Gazebo di chi ra tinh hiéu qua ctia phuong
phap ndy, va tinh tng dung cia cic gbi phdn mém gMapping, explore lite va
multirobot_ map_merge trén nén tang ROS trong ban d6 hoéa phdi hop giita nhiéu robot
tu hanh.
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106. Thiét ké va xay dwng hé théng robot tw hanh 2 banh chi déng tich hep tay
may 6 bac tw do cho nhiém vu quan tric phong xa dwa trén ROS

Tom tit: Bai bao trinh bay qua trinh thiét ké, ché tao va phét trién mot robot tu hanh hai
banh chu dong tich hop tay may cong tac 6 bac tu do, phuc vu nhiém vu quan tric trong
moi truong c6 phong xa. Hé thdng duoc thiét ké co khi bang SolidWorks, ché tao phan
ctng thyuc té va md phong trén nén tang ROS/Gazebo dé kiém thir chirc ning va diéu
khién. Phan mém diéu khién duoc xay dung theo kién tric phan tan cua ROS, két ndi
hiéu qua gitta cac thanh phan: tay may, nén tang di dong, cam bién va giao dién diéu
khién trung tam. Két qua mé phong cho thiy hé thdng hoat dong 6n dinh, sin sang trién
khai cho céc tng dung nhu 1ap ban ¢ phong xa va phét hién nguén xa nguy hiém.
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107. nghién ciru, xAy dung hé thong do lwong va giam sat cic thong sé dién cho nhém
may trang bi dién trong cong nghiép

Tém tit: Bai bao trinh bay vé giai phap thiét ké hé théng do ludong, giam sat cac thong
s6 dién cho nhom may trang bi dién trong cong nghiép. Uu diém cta giai phap 1a st dung
d6ng ho do dién da ning Selec MFM383A-C két hop véi bd didu khién 1ap trinh PLC
Siemens S7-1200 dam bao kha ning thu thap va xir 1y dit liéu chinh xac. Viéc truyén dir
liéu duoc thuc hién qua giao tiép Modbus RTU theo mé hinh Master—Slave gitip nang
cao tinh 6n dinh va hiéu qua trong qua trinh truyén thong. Dit liéu thu thap dugc dong bo
va luu trit trén nén tang Webserver, cho phép nguoi dung giam sat va quan 1y tir xa thong
qua giao dién web truc quan, tién loi. Két qua nghién ctru dugc thuc nghiém trén mé hinh
ban thyc hanh may doa 2620 va may mai 3B722 cho théy hé théng hoat dong on dinh,
cung cép dit liéu do luong dién ning theo thoi gian thuc, qua d6 hd trg hiéu qua cong tac
quan 1y nang luong, gitp cac doanh nghiép cong nghiép theo ddi va tbi wu hoa viée sir
dung dién ning, gop phan nang cao hiéu suat van hanh va giam chi phi san xuat.

Tw khéa: Gidm sat thong s6 dién; PLC Siemens S7-1200; Webserver; Giao thirc Modbus
RTU; Pong hd Selec MFM383A-C; Quan 1y ning luong.

Abstract: The paper presents a solution for designing a system to measure and monitor
electrical parameters for a group of electrically equipped machines in industrial settings.
The advantage of this solution lies in the use of the multifunction power meter Selec
MFM383A-C combined with the Siemens S7-1200 programmable logic controller
(PLC), ensuring accurate data acquisition and processing capabilities. Data transmission
1s carried out via Modbus RTU communication protocol following a Master—Slave model,
which enhances stability and efficiency during communication. The collected data is
synchronized and stored on a Webserver platform, allowing users to remotely monitor
and manage through an intuitive and convenient web interface. Experimental results on
the practice bench models of the 2620 boring machine and the 3B722 grinding machine
demonstrate that the syste operates stably, providing accurate real-time power
measurement data. This effectively supports energy management activities, helping
industrial enterprises to monitor and optimize electricity usage, thereby improving
operational efficiency and reducing production costs.

Keywords: Monitor electrical parameters; Siemens S7-1200 PLC; Webserver; Modbus
RTU Protocol; Selec MFM383A-C Meter; Energy Management.
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108. Xay dwng hé thong thi giac may wng dung ai dé nang cap Robot céng nghiép
thanh Robot thdng minh trén cac day chuyén san xuit cia Cong ty Rang Pong

Tom tit: Cong ty Rang Dong, v6i hon 60 nam phat trién, van hanh trén 26 day chuyén Iap rap
dén LED va hon 116 robot cong nghiép. Tuy nhién, san xuét trén 5.900 ma san pham/nim, thay
d6i lién tuc theo don hang, khién céc giai phap ty dong hoa “cimg” trd nén kém hiéu qua. Néu
dau tu robot thong minh cé san trén thi truong thi chi phi du tu 16n: tir ddng bo thiét bi, he
thdng, license, bao tri bao dudng. Chiu anh huéng truc tiép tir cac han ché chinh sach theo khu
vuc dia 1y, khi cang thang qudc té hozc 1énh cam van c6 thé khién viéc tiép can dich vu hd trg
bi gian doan hodc tham chi toan bd hé thong ngirng hoat dong. Trude tinh hinh d6, Rang Pong
Xay dung hé théng thi gidc may wng dung AI dé nang cap robot cong nghiép thanh robot
thong minh trén cac day chuyén san xuit caa cong ty Rang Péng. Bang cdng nghé thi giac
may tinh (Vision guided Robotics, Al - Automatic Optical Inspection) dugc xay dung dua trén
ngdn ngir 1ap trinh Python, két hop vai cac thu vién ma ngudn md nhu OpenCV [5] , YOLO[6]
, Tesseract[7] , va cac mo hinh Al nhu Gemini[8] va Gemma 3[9] , hé théng cung cip kha ning
nhan dién va xt ly thdng tin linh hoat, cung cap thong tin dau dé diéu hudng robot thuc hién cac
thao tac chinh xac, cai tién robot théng thudng thanh robot théng minh nho hé théng thi giéc.
Lwa chon cac chuan két néi, phuong thic giao tiép va diéu khién dé nang téc do chap hanh cua
robot theo thoi gian thuc, dap tng toc do trong san xuat. Hé thong da budc dau trién khai thir
nghiém tai xuong LED, wng dung vao robot cam cudn cam tu dong thay thé 2 lao dong thir cong,
hop cach dat > 90%. Viéc thir nghiém thanh céng s€ giup céng ty nhan rong ra ung dung hé
théng cho cac robot con lai, cac robot dau tu tiép theo cho cic cong doan san xuat ma robot
thong thuong khdng thyuc hién dugc. Md rong tng dung hé thong vao dé kiém tra ngoai quan
san pham bang hinh anh.

Tir khéa: Thi gidc may tinh tng dung Al nang cip robot cong nghiép, Diéu huéng robot bang
thi gidc may, kiém tra ngoai quan san pham.

Abstract: Rang Dong Lighting, with over 60 years of development, currently operates more
than 26 LED assembly lines and over 116 industrial robots. However, the production of over
5,900 product codes per year—with constant changes according to customer orders—renders
traditional "hard" automation solutions inefficient. Investing in off-the-shelf intelligent robots
poses high costs, including equipment synchronization, system integration, licensing,
maintenance, and is subject to regional policy restrictions. In cases of geopolitical tensions or
embargoes, access to support services may be interrupted or even completely halted.

To address these challenges, Rang Dong has developed an Al-powered machine vision system
to upgrade conventional industrial robots into intelligent robots for its production lines. The
system is built using Python and integrates open-source libraries such as OpenCV [5] , YOLO
[6] , and Tesseract [7], along with Al models like Gemini [8] and Gemma 3 [9]. It enables
flexible image recognition and processing to generate visual guidance, allowing robots to
execute precise actions in real time.



By optimizing communication protocols and control interfaces, the system improves robotic
response speed to meet real-time production demands. The solution has been piloted at the LED
workshop, where it automated inductor placement, replacing two manual workers and achieving
a pass rate above 90%. This successful pilot lays the groundwork for scaling the system to other
robots and future investments in production tasks not feasible with conventional automation.
The system is also being extended for visual-based product quality inspection.

Keywords: Al-based computer vision, industrial robot enhancement, vision-guided robotics,
visual product inspection
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109. Thiét ké luat diéu khién thoi gian hiru han dya trén Iy thuyét diéu khién hinh
hoc irng dung cho dong co DC

TOm tit: Bai bao nay trinh bay cach tong hop luat diéu khién 6n dinh can thoi gian hitu

han (KFT) nham diéu khién vi tri cta dong co DC. Mot h¢ théng 40 ¢6 tinh chit 6n dinh

v6i thoi gian qua d6 duogc xac dinh trude duoc dé xuat. Luat diéu khién phi tuyén duoc

thiét ké dua trén mot hé thong 4o va phép bién d6i vi phéi gitta mo hinh dong lyc hoc

dong co DC va h¢ do dé xuét. Luat diéu khién giap dam bao quy dao trang thai hoi tu vé

mot 14n can nho quanh diém can bang trong thoi gian hitu han, bat chp anh hudng cia

nhidu va sai s6 mo hinh. Két qua mé phong cho thay hé thdng dat duoc tc d6 dap tng

nhanh, sai s6 tinh nho so véi phuong phap diéu khién truot.

Tir khéa: Pong co DC; thoi gian hiru han; hé do0; phép bién d6i vi phoi; 1y thuyét diéu

khién hinh hoc.
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