Pai Hoc Quéc Gia TP.HCM Vietnam National University - HCMC

BK Truwong Pai Hoc Bach Khoa Ho Chi Minh City University of Technology

Khoa bién - Dién ti Faculty of Electrical and Electronics Engineering

Pé cwong mon hoc

EE4029 - Chiéu sang thong minh

* Thong tin tong quan

S6 tin chi 3 ETCS 4| Ma s6 mén hoc EE4029 Hoc ky ap dung 20212
. ] Tong gio hoc tép /
., Tong tiet TKB lam viéce LT (BT/TH |TNg |TQ|BTL/TL DA |[TTNT |DC/TLTN/LVTN|SVTH
So tiét / gio
122.3
60 3 300 0 30] 0 0 0f 0 0 62.33
Ti 1é danh gia Thi 50% KT 20% 10% [20%|0% 0% [0%
Ty luan
- Bai tap 16p , Thuyét trinh Kiém tra 50 phut
Hinh thirc danh X
ia - Kiém tra gitta ky (KT
gia iém tra gitta ky (KT) - Tur Tugn
- Thi nghiém (TNg) ' 90 phit

Mon tién quyét |--

Mon Song hanh |--

Mon hoc trude |--

+ Ap dung cho chuong trinh dao tao toan khoa 2018
+ Ap dung cho chuong trinh dao tao toan khoa 2019
+ Ap dung cho chuong trinh dao tao toan khoa 2020
+ Ap dung cho chuong trinh dao tao toan khoa 2021

CTDT nganh

Trinh d6 dao tao|DH - Pai hoc
Ghi cht khac |-
* Xin xem hudng dan ¢ cuoi dé cuong




* Muc tieu mon _hoc (Subject targets)
Noi dung tiéng viét :

Chuong trinh dao tao cung cip cho sinh vién chuyén nganh dién va céc sinh vién khong chuyén
nganh mot s6 kién thirc co ban vé Chiéu sang thong minh va cac tng dung:

- Hiéu rd hon vé khai niém chiéu sang thong minh va céc ung dung rong rii ciia no

- Hiéu va sir dung céac hé théng diéu khién trong thuc té

- Hoc cach dé dat dugc sy can bang giita nang luong va diéu khién anh séng theo dinh hudéng cua
con ngudi. Phic thao anh hudngeua anh sang déi véi sy sinh truong va phat trién clia ciy trong
Kha ning cia sinh viéc duge danh gia thong qua viéc dat chudn diu ra 2c va 4d theo ABET cua
chuong trinh dao tao Khoa Pién -Dién tit. Cu thé nhu sau:

- Chuén 2c: Xem xét cac thiét ké thay thé va chon giai phap t6i wu. Cuy thé 1a biét phan tich, tinh
toan va thiét ké hé thong chiéu sang théng minh

- Chuén 4d: Trinh bay cac vin dé /dwong dai lién quan dén ky thuat dién. Cy thé 1a c6 kha ning
deé xuat va ap dung cac giai phapchleu sang thong minh dap ing nang luong hiéu qua, cac cong nghé
tién tién vao cac cong trinh chiéu sang thyc té.

Content (in English) :

The training program is provided for electrical majors and non-specialized students. Some basic
knowledge about Smart Lighting and its applications:

- Better understanding of smart lighting concept and its wide applications

- Understand and use control systems in practice

- Learn how to achieve a balance between energy and human-oriented light control. Outline the
effect of light on plant growth anddevelopment

The ability of students to work is assessed by meeting the output standards 2¢ and 4d according
to ABET of the training programof the Faculty of Electrical and Electronics Engineering. As
follows:

- Standard 2c: Consider alternative designs and choose the optimal solution. Specifically,
knowing how to analyze, calculate anddesign smart lighting systems

- Standard 4d: Presenting contemporary issues related to electrical engineering.
Specifically, being able to propose and applyenergy-efficient smart lighting solutions and
advanced technologies into actual lighting works.

* Npi dung tém tit mén hoc (Syllabus)

Noi dung tiéng viét :

Khoa hoc chiéu sang thong minh cung cip nhiing ndi dung chinh sau:
. Gidi thiéu vé chiéu sang théng minh

. Ung dung 4nh sang ban ngay

. Diéu khién va twong tc

. Phan cting va diéu khién céc dén chiéu sang

. Céc khia canh kinh doanh cua cac giai phép chiéu sang thong minh
. Thiét ké cdm bién

. Chiéu sang db thi théng minh

. Céc khia canh kinh doanh cua cac giai phap chiéu sang hiéu qua ning luong

O 0 9 N L B W N =

. Po luong va hiéu ngudi tiéu ding

10. Chiéu sang tich hop

11. Chiéu sang cho ndéng nghiép va trong trot
12. Chiéu sang truong hoc va mau gido



Content (in English):

The smart lighting course provides the following main contents:
. Introduction to smart lighting

. Daylight application

. Controls and interactions

. Hardware and controls for the lights

. Business aspects of smart lighting solutions

. Sensor design

. Smart urban lighting

. Business aspects of energy efficient lighting solutions
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. Measure and understand consumers
10. Integrative lighting

11. Lighting for agriculture and farming
12. School and kindergarten lighting

* Tai lieu hoc tap (Course Resources)

Noi dung tiéng viét :

Sach, Giao trinh chinh:
[1] Duong Lan Huong “Giéo trinh K§ Thuat Chiéu Sang”, NXB Dai hoc qudc gia TP HCM, 2016
[2] Nguyén Vin Thao “Cong nghé chiéu sang LED va tmg dung”, NXB Thanh Nién, 2018

Tai liéu tham khao:
[1] Atzori, L., lera, A., & Morabito, G. (2017). Understanding the Internet of Things: definition,
potentials, and societal role of a fastevolving paradigm. Ad Hoc Networks, 56, 122-140.
(' https://doi.org/10.1016/j.adhoc.2016.12.004 )
[2] Valkenburg, A. C., & den Ouden, E. (2021). The value of smart urban lighting: making

technology work for improving life inpublic space. Technische Universiteit Eindhoven.

(https://research.tue.nl/en/publications/the-value-of-smart-urban-lighting-making-technology-work-
for...)

[3] Handbook of Advanced lighting technology, Robert Karlicek (editor), page 703 to 718, 935 to
955

[4] Human Factors in Lighting, Third Edition, Peter Boyce, chapter 5

Content (in English) :

Books and Textbooks:

[1] Duong Lan Huong "Textbook of Lighting Engineering", National University Publishing House,
Ho Chi Minh City, 2016

[2] Nguyen Van Thao “LED lighting technology and application”, Thanh Nien Publishing House,
2018
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potentials, and societal role of a fastevolving paradigm. Ad Hoc Networks, 56, 122-140.

( https://doi.org/10.1016/j.adhoc.2016.12.004 )

[2] Valkenburg, A. C., & den Ouden, E. (2021). The value of smart urban lighting: making
technology work for improving life inpublic space. Technische Universiteit Eindhoven.
(https://research.tue.nl/en/publications/the-value-of-smart-urban-lighting-making-technology-work-
for...)




3] Handbook of Advanced lighting technology, Robert Karlicek (editor), page 703 to 718, 935 to
955
[4] Human Factors in Lighting, Third Edition, Peter Boyce, chapter 5

* Huwgng din cdch hoc (Course Guide)

Noi dung tiéng viét :

Dé dat dwoc két qua tot, sinh vién chi ¥ cac véu ciu sau day:

- Sinh vién can theo ddi day du céc gio giang 1y thuyét (2 tlet/tuan) de nam kién thire co ban
- Sinh vién phai thuc hién day du cac bai tap trén 16p va vé nha dé nam vimg hon vé kién thirc
- Sinh vién phai tham gia day du 6 budi thi nghiém 5 tiét/ budi va ndp bao céo thi nghiém.

Giing vién dinh gii dua theo ké hoach va ty 1& nhu sau:

- Ty 18 dénh gia 13 : 10% bai tap; 20% thi nghiém ; 20% Kiém tra giira ky (50 phut, tric
nghiém), 50% thi cudi ky (90phut, thi ty luan )
- Céc dang danh gia déu dua trén chudn dau ra (L.O.1 — L.O.4).

¢ L.0.1- L.0.3 duoc dénh gia trong bai tap, bai kiém tra giita ky va cudi ky.

¢ L.0.4 duoc danh gia thong qua bao céo cac bai thi nghiém va kiém tra cudi dot thi nghiém.

Content (in English) :

To achieve good results, students pay attention to the following requirements:

- Students need to follow all the theoretical lectures (2 hours/week) to grasp the basic knowledge
- Students must complete the exercises in class and at home to better master the knowledge

- Students must participate fully in 6 experimental sessions with 5 periods/session and submit test
reports.

Instructors evaluate based on the plan and rate as follows:

- Rate of assessment is: 10% of exercises; 20% experiment ; 20% Midterm exam (50 minutes,
multiple choice test), 50% of the finalexam (90 minutes, essay test)

- All types of assessment are based on output standards (L.O.1 — L.O.4).

[0 L.O.1- L.O.3 is assessed in assignments, midterm and final exams.

[ L.O.4 is assessed through experiments.

* Hiéu biét, kj nang, thdi dj cin dat dwoc sau khi hoc mén hoc
(Knowledge, skills andattitudes acquired after the course)

L.O - CDR MH CDIO
Noi dung tiéng viét :
L.O.1 - Hiéu r6 cac kién thirc va cac khai niém co ban vé chiéu sang thong minh
L.0.1.1 — Giai thich dugc cac khai niém co ban vé chiéu sang théng minh
L.0.1.2 — Ung dung cta 4nh sang ban ngdy trong chiéu sang thong minh
L.0.1.3 — Chiéu sang théng minh twong tac

L.0.2 — Biét cach thiét ké mot hé thong chiéu sang thong minh
L.0.2.1 — Thiét ké cam bién
L.0.2.2 — Phan clng va diéu khién dén chiéu sang
L.0.2.3 — Chiéu sang d6 thi thong minh

L.0.3 - Biét phan tich, tinh toan thiét ké va danh gia mot hé thong chiéu sang théng minh va
cac ing dung trong thuec té
L.0.3.1 - Cac khia canh kinh doanh cua céac giai phap chiéu sang thong minh
L.0.3.2 - Po ludng va hiéu nguoi tiéu dung.
L.0.3.3 — Chiéu sang cho nong nghiép va trdng trot



L.0.3.4 — Chiéu sang truong hoc va mau gido

L.0.4 - Tién hanh thi nghi¢m xac dinh cic thong s6 k§ thuit 4nh sing va thong so di¢n cia
cac b dén

L.0.4.1 — C6 k¥ nang thyc hanh thi nghiém: Nhan dang cAu tric co ban cua cac mach
thi nghiém k¥ thuat chiéu sang va nim vitng yéu cau thi nghiém; Biét cach sir dung
cac dong ho do dién, may hién séng (oscilloscope), lux ké, lumen ké hinh cau... ;
Biét cach trinh bay bao cao thi nghiém

L.0.4.2 — Thuc hanh thiét ké hé théng chiéu sang thong minh trong nha va ngoai troi
L.0.4.3 - Biét duoc lap trinh diéu khién hé thong chiéu sang thong minh

Content (in English) :

L.O.1 - Understand the knowledge and basic concepts of smart lighting

L.O.1.1 - Explain the basics of smart lighting
L.0.1.2 - Application of daylight in smart lighting.
L.0.1.3 - Interactive smart lighting.

L.0O.2 - Know how to design a smart lighting system

L.0.2.1 - Sensor Design
L.0.2.2 - Lighting hardware and controls
L.0.2.3 - Smart urban lighting

L.0.3 - Know how to analyze, calculate, design and evaluate a smart lighting system and practical
applications

L.0.3.1 - Business aspects of smart lighting solutions.
L.0.3.2 - Measuring and understanding consumers.
L.0.3.3 — Lighting for agriculture

L.0.3.4 — School and kindergarten lighting

L.0.4 - Conduct experiments to determine lighting specifications and electrical parameters of
luminaires

L.0.4.1 — Have practical experimental skills: Identify the basic structure of lighting engineering
experimental circuits and master the experimental requirements; Know how to use electricity
meters, oscilloscopes (oscilloscopes), lux meters, spherical lumen meters... ; Know how to

present a lab report
L.0.4.2 - Practice designing smart indoor and outdoor lighting systems
L.0.4.3 - Know how to program smart lighting system control

* Danh muc cac hoat dong danh gia (Course assessment)

Loai hoat

Tén loai hoat dong

Noi dung (Content)

dong (Compoments name)
(Assessment
types)
AIC A.O.1 - Bai tap trén 16p Bai tép trong cac chuong
A.O.1 - Classroom exercises Exercises in chapters
GHW A.O.2 - Bai tdp nhom vé nha Bai tap cac chuong - ndp qua Bkel

A.0O.2 - Group homework

Chapter assignments - submitted via Bkel




A.0.3 - Kiém tra giira ky - 50
phut

Kiém tra khong tap trung, l1am bai trén
lop

TES A.O.3 - Midterm test - 50 minutes | Tests are not focused
A.0.4 - Thi cudi ky - 90 phut Thi tap trung, cuoi ky
EXM A.O.4 - Final exam - 90 minutes Final exam
B4o cao thi nghiém nhom theo mau PTN
A.O.5 - Bao cao thi nghiém Group test report according to the
GHW A.O.5 - Experimental report laboratory form
A.0.6 - Bai tap ca nhan v€ nha Bai tip ca nhan vé nha Quiz BKEL
IHW A.0.6 - Individual homework Homework Quiz BKEL
A.O.7 - Kiém tra thuyc hanh Kiém tra thuc hanh trén Lab
GPJ A.O.7 - Practice test Practice test on Lab

* D kién danh sdch cdn bé tham gia giing day (Tentative list of

lecturers)

Mi Cén B
STT (No.) (Lecturer ID) Ho Va Tén (Lecturer Full Name)
1 002729 Truong Phudc Hoa
2 001951 Nguyén Thi Hoang Lién
3 001767 Phan Qudc Diing
4 002583 Nguyén Dinh Tuyén
5 003884 Nguyén Dirc Hung
6 003172 Hb Thanh Phuong

* Noi dung chi tiét (Lesson Plan)

Buoi Noi dung (Content) Chuin diu ra chi tiét Hoat dong day va hoc Hoat dong
(Session) (Detailed learning outcomes) (Lecturing) danh gia
(Assessment
activity)
Giang vién Sinh vién
(Lecturer) (Student)
1-2 - Ca:lc khai niém co ban vé L.O.l:l - C?C khai niém co 1- Thay ¢c6 Brain A.O.1 - Bai
Chuong 1 chiCu sang thong minh ban vé chicu sang thong minh | gi¢i thiéu Storming tap trén 16p
- Ung dung cua anh sangban | L.O.1.2 - Ung dung cua 4nh dé cuong A.0.2 — Bai
ngéy trong chiéu sang thong sang ban ngéy trong chiéu mén hoc tap nhom vé
minh sang thong minh a1 s ha
2 R . 2 N 2-Giai thich nha
- Chiéu sang thong minh L.0.1.3- Chiéu sang thong ‘e h
twong tac minh tuong tac CE}C Oart
dong ca
nhan &
nhom
3. Cung cap
tai liéu
tham khao
3-6 Thict ké mot h¢ thong chieu | L.O2.1 - Thictkecambien | Giane pai, | Xem Clipva | A.0.2-Bai
Chwong 2 | sdng thong minh L.0.2.2—Phancimgvadieu | .1 clip’ tra 101 cau tap nhom vé
— Th}et ké cam blqn . khién dén chlqu sang 3 dit ca hoi theo nha
- Phin ctmg va didu khién dén | L.0.2.3 — Chiéu sang db thi va dat cau hd .
. N . hoi om A.0.6 - Bai
chiéu sang thong minh . . in o nha
- Chiéu sang do thj thong Nhac nhé tap ca nhan
minh nhom lam vé nha




bai thuyét A.0.3 —Kiém
trinh tra gitra ky
7-10 Tinh todn, phan tich hg | L.0.3.1 - Cac khia canh kinh | Nhjc nhe Think-pair— | A.0.6 - Bai
Chuong 3 thong chi€u sang thong minh | doanh cua céac giai phap chicu chc kién share tap ca nhan
- Céc khia canh kinh doanh sang thong minh ) thite co ban | Tim hiéu vé nha
cta céc giai phap chicu sang L.0.3.2 - bBo ludng va hiéu ¥ clip tre them ngué)n A.O.4 —Thi
thong minh ngudi tiéu dung. tur clip t}‘en 31 lidu tré .""k‘
- Do ludng vi hiu ngudi tiéu Bkel, dat tat ficu tren cuoriy
dimg. cau hoi va Internet
201 y tra 1oi
11-13 Cac \ng dung cia h¢ théng | L.0.3.3 - Chiéu sang cho Chiéu clip Brain A.O.1 - Bai
Chuong 4 chi¢u sing thong minh trong | noéng nghiép va trong trot va thuvét Storming tap trén 16p
thye te L.0.3.4 — Chi€u sang truong s y Thao luan A.0.6 — Bai
_‘Chiéu sang cho nong nghiép | hoc va mau gido gg‘?féu hoi theo nh (:)m tap c4 nhan vé
va trong trot AR nha
— Chiéu sang truong hoc va va goly tra
mau gido 161
14-15 Thuyet trinh bai tap 16n, giang Giang vién | Sinh vién A.O.1 - Bai
Seminar | Vién dieu khién budi thuyet | L.0.3 - Biét phan tich, tinh giao détai | tim hiéutai | tap trén 16p
trinh, danh gia va nhan xét toan thict k¢ va danh gid mot | baj tap 16n liéu va img A.0.6 — Bai
h§ thong chiéu sang thong cho sinh dung tap c4 nhan vé
minh va cdc img dung trong | vjen: Thidt | kiénthire da | nha
thuc € ké hé théng hoc dé 1am
chiéu sang bao céo va
thong minh | thuyét trinh
trong nha
hoac ngoai
troi
Buoi Noi dung Chuin diu ra chi tiét Hoat dong day va hoc Hoat dong dnh
Thue gia
hanh Giang vién Sinh vién
1 Thyc hanh hé thong chicu L.0.4.2 — Thyc hanh thiét ke | - Quan sat - Chuan bi A.0.5 - Bdo cdo
sang trong nha h¢ thong chiu sang thong | cic nhom va nim 1o thi nghiém
minh trong nha va ngoai troi | thi nghiém, | ndi dungthi | A.0.7 - Kiémtra
go1 ¥ hudng | nghiém thue hanh
2 Thuc hanh h¢ thong chiéu L.0.4.2 — Thyc hanh thiét ké | din thue trudc & nha A.0.5 - Bao cao
sang ngoai troi hé théng chiéu sang thong | hanh - Thyc hanh | thi nghiém
minh trong nha va ngoai troi - Kiém tra theo nhém A.0.7 — Kiém tra
_ , i . s6 ligu va ghi nhan s§ | thuc hanh
3 Lép trinh diéu khién h¢ thong L.Q.4.3 - Biet quqc lﬁp trinh ky xdc nhan | liu A.O.5 - Bao cao
chiéu sang théng minh dicu khién h¢ thong chicu sang - Tuén tha thi nghiém
théng minh qul téc an A.0.7 - Klém tra
_ , toan trong thyc hanh
4 Do va kiém tra chat luong | L.O.4.1 — C6 ky nang thuc phong thi A.O.5 - Béo cdo
cl}iéu sdng cua ph(‘)ng hgc: do hé:lllh thi nghiém: Nhan dang nghiém thi nghiém
dong déu, mau sac, chi so mau, | cau trac co ban cua cac mach ., A.0.7 — Kiém tra
AN S - Bao céo
Etb thi nghiém k¥ thudt chiéu sang h o thuc hanh
vi nim vimg yéu cu thi ke‘f qua thi ’
nghiém; Biét cach sur dung cac ngi¢ém cho
ddng hd do dién, may hién giang vién
song (oscilloscope), lux ké, va lam lai
lumen ké& hinh ciu... ; Biét néu can
cach trinh bay bao céo thi
nghiém
5 Panh gia hé thong chiéu sang | L.0.4.2 — Thuc hanh thiét ké A.0.5 - Béo cao
thong minh hé théng chiéu sang thong thi nghiém
minh trong nha va ngoai troi A.0.7 — Kiém tra
thyc hanh
6 Kiém tra van dap




* Thong Tin lién hé (Contact information)

B mon / Khoa phu trach Cung Cap Pién - Khoa Dién - Dién tir (Faculty of
(Department) Electrical andElectronics Engineering)

Van phong (Office) Phong 112B1 - Khoa DPi¢n-Dién tir

Dién thoai (Phone

number) 0919004974

Giang vién phu trach

(Lecturer) Truong Phude Hoa

E-mail tphoa@hcmut.edu.vn

Thanh phé H6 Chi Minh , ngay 02 thang 01 nam 2022

, i i CB PHU TRACH LAP PE
TRUONG KHOA CHU NHIEM BQ MON CUONG

PGS.TS. D5 Hong Tuin TS. Truong Phudc Hoa TS. Truong Phudc Hoa



