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TOM TAT

Bai bdo trinh bay phwong thire diéu khién hé thong chiéu sang nhan tao nham ddp vmg lai trang
théi ciia chiéu sang tw nhién dwa trén nén tang diéu khién fuzzy. Sau khi xdy dung dwoc b diéu
khién Juzzy, két qua dwoc mé phéng bang chwong trinh Matlab trén 2 kich ban chiéu sang dwoc
dung san. Ung véi tirng kich ban, mé phong khdo sat dap vmg ngé ra trong toan bo truong anh
sang ty nhién u’ng VOi tu"ng viing chiéu Sang cua trang théi ngé vao. Két qua mé phong cho thay
ngo ra ciia b diéu khién fuzzy d‘ap ikng tot mikc cdn bang do roi khi trang thadi ngo vao thay doi,
dong thoi kich ban phan 4 ving diéu khién ciing cho két qua nhay hon so voi kich ban diéu khién
trén 3 phdn vung.

ABSTRACT

The paper present a strategy of artificial lighting control to respond the natural state of daylight
based on fuzzy logic control. After building the fuzzy logic controller, simulation results using
Matlab program in two scenarios are built. For each scenario, the survey simulation output
responses the whole range of daylight corresponding to each of input statement. The simulation
results show that the output of the fuzzy controller is good responsive the equilibrium when the
input illumination changes, while the 4 zones scenario have more sensitive result than the 3 zones
scenario.

I. DAT VAN DE

Su phdi hop diéu khién giita anh sang tu

Nhu céu st dung nang lugng ngay cang tang, |
nhién va anh sadng nhan tao can xay dung bd

téng nhu cau ning luong trong cong trmh ngay

cang du:oc xem xét va toi vu nham cuc tleu hoa
nhu cau nang lu:ong Mic du tham gia rat nho
vao tong co cau nang lugng cong trinh nhung
hé thong chiéu sang dong vai trd quan trong lién
quan dén tién nghi ctia méi truong lam viée nén
hé thong can thiét duoc nghién ctru mot cach xéac
dang. Ngoai cac gidi phap ky thuat dang dugc
g dung nhu sir dung dén ¢ hiéu suat cao hon,
viéc tan dung nguén anh sang tu nhién can duge
xem x¢&t tan dung do tinh san co va lién tuc trong
sudt thoi gian 1am viéce trong ngay.

diéu khién dap ung duoc su thay dbi lién tuc
anh séng ty nhién trong ngay. Do tinh chét linh
hoat trong diéu khién dua trén hé théng cO SO
tri thirc, bo diéu khién fuzzy duogc dé xuat nham
dap ung lai nhitng thay d6i cta anh sang tu
nhién, yéu té ludn thay doi theo thoi gian trong
ngiy. Bén canh d6, bo diéu khién fuzzy con
c¢6 kha ning chdng lai tin higu nhidu ctia moi
truong do hién tugng may che hay bong ram
thoang qua do ham ngd ra I khong tuyén tinh,
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II. PHOI HQP CHIEU SANG TU NHIEN
VA NHAN TAO TRONG CONG TRINH

Biéu d6 quang khi hau cho thiy anh sang
mat troi ting dan tir sang dén trua, giam dan
tir trua toi ti. Tir biéu d6 quang khi hdu co thé
xéc dinh thoi gian chiéu sang ty nhién va chiéu
sang nhan tao can cho cong trinh. Trong d6, do
roi gidi han ngoai nha () 1a d6 roi ngoai nha ma
ltc d6 trong nha phai m¢ den, nghia 1a gigi han
do roi vuot qua 85% [5] thoi gian lam viée tir 9g
sang dén 17g chiéu trong subt nhitng ngay lam
viéc trong nam.
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Hinh 1 - Biéu do do roi anh sang tan xq trén mat
nam ngang tai Ha Noi [1].

Theo biéu dd quang khi hau tai Yiét nam, khi
chon = 5.000 lux tng vai thoi diém tr 7g dén
17g thi:

e Mién Bic dat dugc trong subt 8 thang.

e Mién Trung dat dugc sudt 9-10 thang.

e Mién Nam dat duoc gin nhu quanh nam.
7Néu chQn’ chon = 3.000 lux ung voi thoi

dieém tir 7g dén 17g thi:

e Tir Quang Nam tré vé& phia Nam da duoc subt
nam.

e Tir Thanh Ho4 dén Pa Néng dat duoc 11 thang

(trur thang 12 hodc 1).

e (Céc dia phuong con lai ¢ mién Béc dat duoc 10
thang.
VD(A)E vo1 anh sang ty n‘hién, hé théng khéng
thé di€u chinh dugc nguon sdng ma chi co thé

diéu chinh & noi dén nhan theo huéng giam
b6t (lam giam d6 sang — khong thé lam tang do
sang). Vi vay, néu chi “trong cho” vao ngudn
sang tu nhién la rat bi dong va kém hiéu qua [4].
Viéc két hop chiéu sang ty nhién véi chiéu sang
nhén tao s& lam cho b6 sung nhau va lam ting
kha nang chi dong trong viéc diéu khién toan
hé thong chiéu sang, d& dang d4p ung cac hoat
dong khac nhau trong cong trinh, ¢ nhiing thoi
diém khac nhau.

Su két hop giira chiéu sang tu nhién va chiéu
sang nhan tao phai ddm bao duoc mat do nang
luong chiéu sang, do roi, do choi theo cac yéu
cau va chutc ning str dung ciia cac cong trinh.

M. PHAN VUNG PIEU KHIEN TOI UU

Chiéu sau ldy sang t6i vu phu thudc vao hinh
dang va chiéu cao ctra s lay sang, thudc tinh
vat 1y cua vat liéu 1am cira s6, biéu d6 quang khi
hau va hudng cira s6 ldy sang. V&i dic tinh do
roi anh sang tu nhién 14 rt 16n, nhung s& giam
nhanh khi qua cira s6 14y sang, phan b6 khong
diéu trén mat phang lam viéc tinh tir vi tri cira s6
lay sang di vao. Vi tri gan cira s6 s& co do roi rat
cao, nhung voi nhitng diém xa cira thi do roi sé
giam nhanh chéng. Anh sang tu nhién chi that
anh huong 16n trong viing chiéu sang t6i wu, tiiy
thudc vao thude tinh cong trinh nhu c6 lam che
nang hay khong c6 lam che ning ma d¢ sau
ving chiéu sang t6i uu dao dong tir 1.5 dén 2.5
lan chiéu cao ctra. Vi vay, viéc phan ving diéu
khién trong phong 1a rat quan trong.

Do tinh chét cac viing gan cira s6 anh hudng
boi su tdc dong nhanh va manh cua anh sang tu
nhién trong khi cac ving xa cira s6 hau nhu it
thay d6i theo diéu kién 4nh sing tu nhién nén
chién lugc didu khién s& dugc ap dung & mdi
vung la khac nhau. Tai ving bién cuia phong phu
hop véi diéu khién bat/tit trong khi viing trung
tam lai phi hop hon véi diéu khién dimming
[4]. Két qua bai bao thuc hién mé phong trén
kich ban 3 viing diéu khién va kich ban 4 ving
diéu khién.
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Hinh 2. Kich ban 3 viing diéu khién.

M6 phéng thuc hién trén md hinh “can
phong chuan”, trong do, kich thudc cin phong
1a 10m x 20m nham xem xét do sau chiéu sang
tu nhién dén 20m. Cin phong duoc ldy sang 1
phia vé6i cac cira s6 ndm phia ving 1. Hé thong
chiéu sang ty nhién duoc thiét ké dua trén phﬁn
mén I?ialux vO1 d0 roi anh sang nhan tao (E )
yéu cau la 500 lux, str dung 5 x 7 =35 bo den
huynh quang 54W. Do d6 sau ving chiéu sang
t61 uu trong khoang 1.5 ~2.5 1an chiéu cao cira
liy sang nén vung chiéu sang 1 dugc chon diy
dén dau tién gﬁn ctra s6. Khu vue con lai duoc
chia 1am 2 phan vung diéu khién chiéu sang
nham phu hop céc chién thuat diéu khién bat/
tat va dimming [3].
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Hinh 3. Kich ban 4 viing diéu khién.

Kich ban 4 vung diéu khién duoc chon bﬁng
cach chia thém 1 vung diéu khién nham quan
sat dap tng diéu khién tai ving 2 va vung 3.
Viéc chia nho ving diéu khién cho phép dap
tmg ctia hé thdng gan hon véi anh huong cua
ngod vao [2].

IV. XAY DUNG THUAT TOAN FUZZY

a) Mo hinh d6i twong diéu khién

Bé}p 1'Ing7 ctia hé thong dugc diéu khién bﬁr}g
bo dicu khién fuzzy vong hd. Ngo vao dugc lay

tir tin hiéu cta cam bién quang do do roi cua
anh sang tu nhién bén ngoai cong trinh. Sau khi
duoc suy dién bﬁng thuat toan fuzzy, tin hi¢u
ngo ra dugc dua dén bo dimmer diéu khién deén.
Sau khi xay dung dugc mé hinh diéu khién, co
s tri thire dugc hinh thanh dua trén cac két qua
cac trang thai cu thé dugc giai bang Matlab [2].
Céc két qua nay 13 co s¢ dé hinh thanh bo suy

luan.

Cim bié Mérhéa G
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B diéu chinh mé hoa

Hinh 4. So do khoi hé thong diéu khién mo.

Qua trinh mo hoa va giai mo hoa dugc thuc
hién bang cach xay dung cac phat biéu ngo vao
va phat biéu ngo ra.

b) Phat biéu ngé vao

Theo biéu d6 quang khi hau, do roi cua anh
sang ty nhién & Viét Nam c6 quang thong dao
dong 1én dén 40.000lux [1] va Egh dugc chon
theo QCXDVN 12 5.000 lux, tir d6 cac phat bicu
ngd vao nhu sau:

BANG I. BANG TRANG THAI HAM NGO VAO

Trang thai Min Gia tri Max
0 5.000 5.000
VL(very low)
(0) (0.125) (0.125)
5.000 13.000 20.000
L(low)
(0.125) (0.325) 0.5)
) 13.000 20.000 27.000
M(medium)
(0.325) 0.5) (0.675)
. 20.000 27.000 34.000
H(high)
(0.5) (0.675) (0.85)
) 34.000 34.000 40.000
VH(very high)
(0.85) (0.85) (1)
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Phat biéu can dudi (5.000 lux) va phat biéu
can trén (40.000 lux) dugc sir dung ham trapmf
g véi cac muc (VL) va (VH). Cac phat biéu
trong ngudng 5.000 lux va 40.000 lux dugc str
dung ham trimf tuong tng véi 3 muce (L), (M)
(H) Diéu nay cho phép didu khién bat/tit hé
thdng chiéu sang khi d6 roi anh sang tu nhién
ngoai ving diéu khién va diéu khién dimming
khi d6 roi anh sang tu nhién nam trong ving
diéu khién.
¢) Phat biéu ngé ra

Ngo ra cling dugc chia lam 5 muc trang
thai twong ung la: VL(very low), L(low),
M(medium), H(high), VH(very high). Phat biéu
ngd ra la déng nhat cho cic Zone 1, Zone 2,
Zone 3.

Céc trang thai (VL) va (VH) cling dugc chon
dang ham trapmf véi 1y do khi murc diéu khién
dudi 20% thi hé thong sé& chuyén sang trang
thai tit va khi muc diéu khién trén 80% thi hé
théng s& chuyén sang trang thai mo. Viéc nay
cho phép hé thong khong qua nhay véi cac mirc
(VL) va (VH) nho d6 nang cao dugc tudi tho sir
dung den.

Céc gia tri nay ciing dugc chon tuong ing
nhu sau:

BANG II. Bing trang thdi ham ngé ra ui

Trang thai Min Gia tri Max
VL(very low) 0.0 0.2 0.2
L(low) 0.2 0.35 0.5
M(medium) 0.35 0.5 0.65
H(high) 0.5 0.65 0.8
VH(very high) 0.8 0.8 1.0

d) Xay dung luat hgp thanh

Xay dung ham nhén dang tdp mo cho ngod ra
Ui: myc dich la d€ nhan dang C,C, C,,C,, C,,
C,, C, cho ham ngd ra Ui. Vigc xay dung cac

luan hop thanh dya vao cac kich ban chiéu sang
da dugc xdy dung dua trén “co s¢ tri thuc”. Céac
kich ban nay 1a co s dé fuzzy logic suy ludn
dua trén phuong phap trung binh.

"'-‘;P Pas (XD} ad(X1) pas(X1) pas(X1) pay(xl)

C, C, C, C, Cq

Hinh 5. Cdc hé sé tdp mo.

Thuc hién giai mo bang phuong phap trung
binh:

CS/"AI ('x] ) + C4/’1A2 (x] ) + CBILIA3 ('x] ) + CZILIA4 (x] ) + C|ﬂA5 (xl )
g )+ gy (o) + () + gy () + 1, (X))

ul=

(1)
bat:
ol = Hy ()
Hy () + 5 (x) + Hy (x)+ Hy, () + Hy (x,)
_ Hy, (x)
Hy () + 0 (x) + Hy, (%) + Hy, (x)+ Hy, (%)
3= Ay, (X))
My (X)) + 1 (X)) + i () + () + 12, (X))
04 = Hy, (x)
Hy () + (%) + Hy (x)+ Hy, (x)+ Hy (%)
05 = Hy, (x,)
Hy () + 0 (x) + Hy, (x)+ Hy, (x)+ Hy (%)
Vay: o
05
c4
ul= [(pl o 95 O (p5:| o |=¢'0
G 3)
L6
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Cong thuc tdp mo nhan dang ngd ra cho Ui
la:

A T\ T

i=(o'o) (') o
Luat hop thanh cho trudng hop 3 ving didu

khién:

If (X1is VL)

then (Ul is VH) (U2 is VH) (U3 is VH)

If (XlisL)

then (Ul is M) (U2 is VH) (U3 is VH)

If (X1 is M)

then (Ul is M) (U2 is H) (U3 is VH)

If (X1 is H)

then (Ul is VL) (U2 is M) (U3 is H)

If (X1 is VH)

then (Ul is VL) (U2 is L) (U3 is M)

Phit bicu ngd ra Ul
Luje bop think m
(Testcase_4Zones) Pt b S U2

Phit bidu ngd vio

Hinh 6. B diéu khién fuzzy cho truong hop 4 viing
diéu khién.

Tuong tu, luat hop thanh cho truong hop 4
ving diéu khién nhu sau:
If (X1 is VL)
then (Ul is VH) (U2 is VH) (U3 is VH) (U4 is VH)
If (XlisL)
then (Ul is M) (U2 is H) (U3 is VH) (U4 is VH)
If (X1 is M)
then (Ul is M) (U2 is H) (U3 is H) (U4 is VH)
If (X1 is H)
then (Ul is L) (U2 is M) (U3 is M) (U4 is H)
If (X1 is VH)
then (Ul is VL) (U2 is VL) (U3 is L) (U4 is M)

V. KET QUA MO PHONG
a) Két qua mé phong 3 viing diéu khién

.

==

Cleae

e L Dmbe. wE=e

DIEU KHIEN CHIEU SANG
BANG FUZZY LOGIC

BANG Ill - KET QUA NGO RA CUA BQ PIEU KHIEN
CHIEU SANG DUA TREN FUZZY LOGIC

Truwong hop U1 u2 U3
Truong hop 1 . | 1
(3.500 lux)

Truong hop 2

(8.000 lux) 0.5 1 1
Truong hop 3

(18.000ux) | °° | 97 | 1
Truong hop 4

25000 1ux) | 02 | 03 | 073
Truong hop 5

(30.000 lux) 0 05 | 065
Truong hop 6

(40.000 lux) 0 035 | 05

b) Két qua mé phéng 4 ving diéu khién

Hinh 8. M6 hinh diéu khién 4 ving.

BANG V—KET QUA NGO RA CUA BQ PIEU KHIEN
CHIEU SANG DUA TREN FUZZY LOGIC

Trwong hop U1 U2 U3 U4
(T;L;‘(’)%%f;’)p ! 1 1 1 1
(ngr%%r(‘)g]:)‘;’;’ 2] o5 | 065 1 1
(Tlr;%r(‘)% 11153)3 05 | 065 | 073 1
g;%%% }1133)4 05 | 065 | 0.65 1
gg%%% 1113)1:)5 0.5 0.5 0.5 0.5
gg%%% ?1?5)6 0 0 035 | 043
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BANG IV — KET QUA PAP UNG CUA HE THONG BANG VI - KET QUA PAP UNG CUA HE THONG
CHIEU SANG NHAN TAO VA MAT BANG PANG PO  CHIEU SANG NHAN TAO VA MAT BANG PANG PO
ROI TRONG CAC TRUONG HOP. ROI TRONG CAC TRUONG HOP.

e oTr=——— e g0 N
S — — <<= N
) o
o = e .
i —d e o
o o o
o o o
o 8 5 o
E 8 . o
= @
T4 b 0w oW W bW L
e pe=ry o 1 =

Truong hop 1 (3.500 lux) Truong hop 1 (3.500 lux)

T ey %8 Ot rroe
. |“ I I ,,,,,,, s
0] B
_—

Truong hop 2 (8.000 lux)

$EHEEEEEEED
i . A

® 8 8 & 8 & &

Trwong hop 3 (18.000 lux)

I I m{
i |
2|

Truwong hop 4 (25.000 lux)

Truong hop 4 (25.000 lux)

|

Truong hop 5 (30.000 lux)

Truong hop 6 (40.000 lux) Truwong hop 6 (40.000 lux)

Truong hop 5 (30.000 lux)

\
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So sanh két qua giira 2 kich ban diéu khién
3 phan ving va 4 phan ving cho thdy bo diéu
khién fuzzy dap tmg t6t v6i nhimg thay doi cua
dd roi tuy nhién bén ngoai cong trinh. B diéu
khién fuzzy dap tng sat nhit voi sy bién thién
ngd vao tai vung 2 cua kich ban 3 phan vung va
kich ban 4 phan vung Tai vung 1 va cung 3 cua
ca hai kich ban diéu khién, b diéu khién fuzzy
dap mg cac trang thai tit/mé do do chénh léch
ngo vao la 16n.

T T T r @
ry P : A

o
3500lux  8.500 1

00
—+—3 Vimg - Ul 83 Vimg - U2 ——3 Vimg - U3 ——4 Vimg - Ul ——4 Vimg - U2 -4 Vimg - U3 ——4V

Hinh 9. Pdp vmg ngé ra trong 2 kich ban diéu
khién.

Két qua mo phong cho thay bo diéu khién
fuzzy that sy hi¢u qua trong vung chiéu sang

TAI LIEU THAM KHAO

t6i wu tuong tmg véi chlen luge didu khién
dimming. Tai cac ving gan cira lay sang hay
vung xa cura lay sang thi phtt hop hon véi chién
lugc diéu khién tat/ma.

VI. KET LUAN

Két qua md phong cac truong hop phdi hop

anh sang tu nhién va anh sang nhan tao cho
thdy quang thong ctia hé thong chleu sang nhan
tao dugc glam dang ké tai ving gan ctra s6 va
ving chiéu sang t6i wu.
Phuong phap phan ving dugc dé xuit duva trén
d6 sau chiéu sang ty nhién 13 phu hop vé6i hau
hét cac loai cong trinh c6 sir dung anh sang tu
nhién. Viéc phan vung chiéu sang dua ra cac
chién luge diéu khién anh sang nhan tao theo
diéu kién anh sang ty nhién phu hop.

Thuat toan fuzzy cho phép hé thong dap
g mém hon voi nhitng trang thai ngd vao.
Két qua mo phong thuat toan fuzzy diéu khién
chiéu sang nhan tao két hop chiéu sang tu nhién
cho thay kha ning tiét kiém ning luong dang
ké tir hé thong nay.
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