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Lighting Product Design Innovation from the Perspective of Industrial Transformation

CHU Dong-xiao'?, WANG Xiao', LI Lin-fei', HUANG Shan'
(1.Wuhan University, Wuhan 430072, China; 2.Wuhan Qingchuan University, Wuhan 430204, China)

ABSTRACT: The work aims to organize and analyze the current status of lighting industry and directions and emphasis
of future lighting product design and development from the perspective of national policies and design innovation. Quan-
titative Type I and Cluster Analysis were used for analysis and evaluation by collecting and analyzing the past ten
years’ policies, meetings and industry standards related to lighting industry issued by national governments, departments
and authorities, the last five years of lighting design award-winning products, and the domestic research literature of the
lighting design. There are three approaches of sustainable development of lighting industry, namely energy-saving, effi-
ciency enhancement and relevant policy support. The key breakthroughs lie in three directions: technological innovation,
market optimization and adjustment of industrial structure. Using new materials and new energy and keeping the lighting
industry open are vital to the transformation and upgrade of lighting industry. In terms of lighting product, the design in-
novation mainly derives from science & technology and humanity and can be divided into five levels: function, technol-
ogy, forms, emotion and culture. Innovation and development of function and technology are still the focus of lighting
design. It will be an important direction for the future development of lighting design transferring from the focus on sci-
ence and technology to the humanity by means of innovation in form, emotion and culture.

KEY WORDS: lighting industry; lighting design; product design innovation; quantitative type III; cluster analysis

KFEEHE: 2019-01-30

EEWH: P Ldirihikits 7~ LA HR e F ok (2012BAD29B05 ); Wil HEHEF FALAM T LALLM T b
i FLARLPCEERAD (GYSII8-038); BF A A KR FERBAA (201806275129); KX K FHK L +H MM LA
B (2018JG050 ); By F 4R B (JY2018Z01)

EERN: #A0% (1978—), B, ThA, KXKFaHEE, TERAFLLET, ZELIFFRE, SRkt EF
EAFR .



408 A8

FEARWEAE L R A R BT L IR B i it 183

P A O K AR 1 7 ity 14 R S AR S5
FET, AR T Al 2 [ B T 5 4 — T T
Alb ZARTE T S 58 A P RAT AL HY, BAFESLTH)™ il 2y
AE . PEBEA BT AN LA ST 2% 2 A I S 8, 1
WY 2 Sk, PRBL P A At
VAN 3 R Y RVA e S Ut T S S 03 o B
1 B8 T U O SE G ST OGEER) s 53—y T,
B AR R 2R Rl AS R A AEAR R 22 57 o 87l
FRISTHRM RSN, ARSCE R T ATk,
JEHRXT BRI (4 T S BUR RS2 8% , $R3T 4T
H W B A AR A T 18], BAEXT Wi 7l ) e 20 5
T+ o

1 KTERBRAFVRERBR S

1.1 MRAEAFARIITE

XPET BRI P &, B R BOR 28 ST Tl
TR SRR R AT s 48, RGEMELA B TP 1
(] % 22 T ATt R D 7 o %) 3 2 Je 1y T R A i L AL
ARSI A7 R o B R BUR B AT BRI AU A
AR, B8 KT BRI SAT b A SR AR SQBOR L 2 ORI
Ol M HEA TR AL FNRE T, rpgg gt th 29 JTEAT MR
FVERBOR . 200 Al e B TR TR A7 T
2, SRS SR SCPE N 2 FORS 1 R Y 15 0
KA, iz A A6 2K ( Quantification Theory Type
) A4 (Cluster Analysis ) J5 215 Hi ek
) Z [A) A AH OGO 2R, T ANIBCR 2 ThD T e ] 2 X0 AT A
Rl K JR By b e 1) AU SRR E A, LI 1

Rescaled distance cluster combine
CASE 9 5. 10 15 20 25
Label Num | t } t t i
Tl R T]
ik 4
AR —
2R EBILED
i REVSHE
HEARBUR
SR —
TR ]—
R
Wi —

@J G2

Dendrogram
HIERARCHICAL CLUSTER ANALYSIS

Dendrogram using Ward Method

HEEW —s
©}

PR DTt R BT Ml A G A ] SR SR v S BB
15 SR J RS R A
Fig.1 Fifteen keywords extracted from national policies
related to lighting industry and clustering diagram

1.2 HHMER

ez AL IR AT A il A v, X 15 T

KEATESS 1. 2. 3 iy RETTER R F] 51.66%,
EAHACRBIAE 0.4 LLE, BEBHIX 15 A4k
T BB AT R B 30 B FRBOR LN, IR HC
R Z AR LRI A OGO &R, WLk 1. #F—
AT RN, R ward I, TUEE 15 S G R4
W G1~G6 it 6 ANHFAL, UL 1—2. B4l G1 £
] G F KT 5 B Pl 9 R ok S R B | Tl
iR 25k R EE 3 AR T 2 R . BEA G2
I3 B v [ O =2 E R BOR IR, KIJIHE) 2k
Sk LED HRBHPY 0 8 % AT 4 BE BA A7l 1415 i ek
HEC, RASTELRIIR SR PIRRLERE . B4 G3
W) 3% B ] 3 ook e TR R | T B s S T A R
T . HE) sk R, 3R TR, M sE BT
M RERAT b R R AT S . i G, G2, G3 Ln] L)
F L S BORAE T 6 B AT ) Rk & R
FELE A RRHE (G2 ) R (G3) Wik
ORI, NG T — R0 FrEOR . HAk
MH, FEE ARG T ULl 2544 18 #
(G1) 3 FhF-BOoke SEa, 330 S0 B3R AR it 0 2 51 X0 4T
T BE A 7=l B R RS AR L SR SEEA Tl A AL S
T+, H—Tm, H GS UM LIFEL, BETRIERFE
PAELT i BB P e b R4 T B RR TR . BT RO &, Jin
SR AT AT AL X ANFF R, DA SR KT 5 B B 7= b fr 2 Y
5T 9. BRIbZ A0, B ST Rl 7 5 T
) 32 495 RN EE A AR B A 1 N € BB IR 3l ki 5 s

4

G | AXAIL o

*
XTI

G3

IRATEE »
T gEme
* YR BBILED
N 0.5
20 15 -10 ~d.j%gf?’m rpmy 10| 1i5 20
- L2
RO ey || SREOR
o emmEor
itk ) i
Pl e G2

-2

B2 FRBGLI 15 A8 4k as R R (55 1, 2 %h)
Fig.2 2D scatter plots of fifteen extracted keywords
(first axis and second axis)




184 o3 TR 2019 4 4 A
F1 MELTH=LHEXE 20 ERBRPIRIG 16 TILg#iE, ETHELIEEFY
Z IS MXBRAN=ZHERAREMEXRY
Tab.1 Cumulative contribution rate and correlation coefficient about the 15 keywords extracted
from 29 national policies of lighting industry based on Quantification Theory Type Il
| T kg 4 @ W %
5 s %gﬁ?ﬁégﬁ%ﬁzggiiﬁﬁg
oMb m oM gy gy B G TR
W R W LED B B R & HE Zell i Ak
1 E & PR = B AR B R A 42 1 1 1 1 1
2 7 T R IR T AR LA A 1 11 1 11
3 EFE “T—1" 863 K| AR T 11 1 1 1 11
4 KT — LAl 5 R | | | |
FL ISl R TR A TR
s FEEE (L FE LED K BHAEYEAR b L | .
KRR WL (2007—2010 4F )
6 QT AN UG 5 SR 1 A8 i 1 RE i 1 1 1 1
7 7 T R IR TR LA A 1 11 11 1 1
8 e IR 7 A IO ORI NG B 4 A PR AT I 1 1 1 1 1 1
9 N FEHLAE S fig 2% ] 1 1 1 1
10 R BT g 2 il 1 1 11
1" ] R R R S ilF 7R 7 X B2 . L | . .
{GRE T AR 2
12 P EZ A IR T OnARHE T RE KT T Bt 11 1 11 1
13 BRI T BUR Ui — — IR % &1l 1 1 1 1 1 1 1 1 1
14 7448 LED B 4T b5 b 1 1
15 “TWomss” OB TR S TAE 11 11
16 B2 Tk R PR 24 B R 1 1 1 1 1
17 3 o] 1 7 e AR A R
18 Far s R R T H SR (2011 4FA) 1 1 11 1
19 GB 7000.1 (2015) 1 1
20 PESETZEAEARMAERRASFE RS |1 1 1 1 1 1 1 1 1 1
Ao N RS E [ )R 25 fisl &
2! *£%§+§5§iﬂ%§§“ bt : L
22 ] R B 0K 5l e A s 4 L 11 11 1
. , 125 1 % e
B e ns e . IR
Py e U= i A A g
24 LI 2016 4EFETH B RS EAE STk RBTTRR HDCRN
25 SRS E SR AL 1% 03492 24.81% 24.81% 0.5910
26 e 2 [ o A T R B TR o 2 B 0.2055 14.60% 39.40% 0.4533
27 Akl CFEET MG TR | oW 017260 1226%  51.66% 0.4155
28 B REHI N & AL (2016-2020 4F ) 11 1
29 “F=H" LED BRI R AL 11 1 1 1 1

L (2016)). (R RERITE & LK 2016—2020 4F-)
SRR ATV 14 2 WL R S % FE AR 24 (G6 ),
NS T 48 77 M K S5 ] ¢ BSR4 Al 6,
B, st IR R AT i AR EA T N — 2 R A E N .
PRBAAEAT B S BT HIF & T, W) R 05 G v R AR
FEAR S e, BRAG™ Sh B RE AN & i, B il

Fifi o TR AR BLRE | BT REIR, R IR T HL
WIAT, HESHEORESE, anq =80, Bikh . —4ef
SERFPRE MX2 | FHERETSERT AR BREA A R
JEPERESL, b R s PERE L T AR O | AR IR L SR
e AR AR O TR, — BHEOR SO LA,
R XTI 7ol A BB P A



408 A8

FEARWEAE L R A R BT L IR B i it 185

2 MTERBIZITHIRSHRE

STHIEA R MU A gebr, HAEA T RE R IR
B, 30 5 PR AT e S S AR . & AL IR B
KT H A 5 0 5 — R I RS, BARRES
fEiEE P NS5 . N5 A SR Z [ AR DL K 5g
HEAERHIE B R o T SARAT R B 5 B2
TR OO, Bk B TR BOR  & R HE5h

KT EL 7= S T RS AR Bk K S5 B8 o AR SCRERLT
69 14 [ 2013 4ELLSKAE red-dot, IF. H[E EBFRAT HK
TFRFEMLL B R AR T 5 S8 PR AL F5 AT 5= i
AT AT ELBE T 5T Sk e B 45 7 SCHRC L 2),
2ok oy . R, HREUE 20 AN X kT 5 R
P SR S (DLIE 3), s FBCE AR IR Rk
ISR 75 0T BT T 0 SRR AF , i — 2P T
il B KT B bk s, WA 4.

®2 SIXEM 45 BTUATERAH R L@ AEFRZIT AR PHRRITES &, RIGH 20 T g,
ETHEUNXFHZ 20 XBRAN=ZMERRRHKEMEXRY
Tab.2 Cumulative contribution rate and correlation coefficient about 20 keywords extracted from total
45 of lighting product research literatures and winning products in international design
competitions based on Quantification Theory Type |l

w A . E I - - R S 4 T .
et i Yo wiomog o o o ow o I
P AR &*%ﬁgytwﬁﬂftééﬁkt% tﬁtw ;%&%fk$u%
B oo BORRRE MR RE W W o ow oo o Bl g g
P it oAt i it & 7t
1 K J& LED JT B85 1 1 1 1 1 1
2 “rEe” EI RPN E 1 11 1
3 A A 2T B BUR & L1
B BRI R
LED 4T H 534
! RIS oo b
IE e R qa R tis 11 1 1 1 1
JT B 1 ISR R B 1 1 1 11
JT ARG R 5 R 1 1 1 1 1
g ST BT R m T | | . L
15 BAR IR 5T
9 TR IHY) b AT B i A g . . .
ST
o PRTHE#AT R E R . .
PRARAT B3 5 0
” FUAMT B i3 R . | . |
B 5T
12 FUNRFNIT BB T 1 1 1 11 1
3 ®F “EFYHAM B ) . L
ST E IR R S5
14 FHFT B3 s 1 1 1 1 1 1
s IR stk S5 . . .
Al AL BT 5 S
16 5 RE IR & 5 50 1 1 1 1 1
17 WHR BT B AL 3T 11 1 1 11
18 BBIURAT b i b i 55 I 1 1 1
19 SHETRESEZ AR M5 — 1 1 1 1 1
20 SRR EL S AE R 23 ) L . |
A Ne o e RR VA EE|
. Sk SHSERRFH . 1 1

JTH B RIS




186 fu 3 T & 2019 4 4 A
gR2
) 5 G T R oo 6T e o o
MW Yoo R Byt
by T A A
22 TR AR R IR T 1 1 1 1
23 RRIAREH B SRRt 11 1 1 1 1
24 AT E N R 1 1
)5 NI R 2R | |
it 5 BRI
26 FENBTHRATOE IR 1 1 1 1 1
R B BT p Dl s
27 o ;g;;zm%T 11 1 1 1 1
28 WA ZE N TR 11 1 1 1 1 1
B REAT Hik )
29 & ?;2%% T 1 1 1 1
30 AT BB VUL SR 11 1 1 1
31 MR E NIRRT 1 1 1 1 1
L BREREEEGT 1 D
e MM
33 PR N IR HR 1 1 1 1 1
34 FARIHAC R AL 5T B | L1
MRS
35 I ARTEIAAT B | | |
Ve 2 S
36 PINJE B R £ 519 LED | . L
BRI SR R
37 ARSI REI 11 1
18 F LTS BIES | . .
B i A AR
HREARTEST Bt {
39 Pr &Lj:‘g;é%ﬁj( ey | 11 ! !
T LGB BUR
40 Eﬁgﬁéggi“ 1 1 1 1
41 BRI ORAT B 5 A 1t 11 1 1
B e IR T % ;
2 Eﬁ%ii%éﬁ% ! ! : !
43 HE G GAT BB E T R _
TEBA BT B g v
PR AT B EAEME TR TR 1 PSE Y
44 7 W S1%h 04281 13.85% 13.85% 0.6543
N 28 04086  13.22% 27.07% 0.6393
45 LED iﬁgggmﬂ 38 03305 10.69% 37.77% 0.5749
2.1 JTERBIZITIIR S ELy i i SR TR AE BT BB IR 0 5 1
Fﬁ@(iﬂﬁm*ﬂ 20 AR LA BB AERISIIII AT 5 AREAL, WL 3—40 5 4
K, G 3 Y BB TRRGAE 37.77% (W 2),  FPELMHIMIIEE . HOR L OBAS . fik . SO s i

WA i Ei%ﬂ%zﬁ?ﬂﬁ K LU HER] REAS S 69 PFILT5 AT

%%T%%WHEFME$Maﬁ%EﬂﬂﬁHE



FaoEk M R P ER R T AT B BRI 187
B AL CLUSTER ANALYSIS KTRSMEI A 9 FIAET , FRIIELE I SOLIR R 8
Dendrogram using Ward Method Eé, HETT “,‘.J—i” 2 “gé”, E&%ﬁ){% - gﬂé

CASE Rescaled distance cluster combine m “E ”’ ﬁ%?@éﬂ mﬂ*gﬁx@m ﬁ EM;E(J ﬁl\j'{/;’ U'EE'S—(
Label Num § CHE S S o 2L L AT TR BB, I . 4 TR R I
LED&* ﬂ%%*ﬂi@ﬁﬁ, ﬂ%#ﬂ‘j%ﬁgy Iﬁlﬁﬁﬁﬂu%%ﬂﬂi,
B REFR IR B AT AT 25 AT B 7T RE
KIS G3 EEW RAT P AN I A R,
ol it ToAAT" . AU 0 TS, 55
. - BRI 4y P2 S LS 40T 7 % ( Value
%’ﬁ’ﬁﬁi&if]— ® Opportunity Analysis ) BHfFE H . 7= 5 &2 E R T
— FHH BRI B2 | V227 5 o R b 0
%ﬁ% n SRR . AT, = 5 25 KRR T
ZIEELEE REZ MBI AN B, REAS MR I a7 i FH 3 5 7= fh 2 [
s W EEWROBER., FERFRKERNAS R, AL
P A S5 R 1 5 SRS I S8 175 A R 25 0 2 AT
T ] SR S E W TR WIS LEDS-CA
jond | ® ST ( REEZ ) AR (WA 7), RAPE
Sy | A MM L B, S5RIBGT IS, KT RIS I T IeH
- B e DS 95 A B R ) B L 2
%%ﬁﬂ:T . N VAET I8 A A0 00 S AZ R R Bl () S8, SR T 2R
SCAL A H5TZM%EREH . FENEERABRMALNER, &
TSR — LA A P R — R 0 i FEERZ

&3 AT HBOHETE AR 8AT H™ Y
BRI R P OC B 1) R 2 A0 B
Fig.3 Cluster Analysis of keywords in typical design
attributes of lighting products research literatures
and winning lighting products

VORI 98 5 5 o T IR 4 4T BAEA RGBT 8 1 oG
TR ETRREE 1, 2 Bl O “DiRe SR ME—
SCAL S RAEPE” | E BORAT B — R R A
Gl 41 EBRIIT i i Thaet:, 8 “Dine
AR RAFRIIRE RN ST 9 & WL mk s, ik
Famdiee, AN S W, SRR S E
il AT B B IR O it . B2 F LED £ AR
Hot ZOEIRBE BT, M8 20 KT B 5 PR 458 A il 13K
Fe, 81 R R AR AT HLE AT A A e,
BRI MIAELAL , 38 2 500 B e K PR s S B
JTEF= S RE SR, 4 2013 Ak A H A= —
A Reality Lab 2RI, ZRFGFLL N 2252 IN-EL 4T,
il PR A= 200 kg B JEORE, AT B 1 ot R 28 A 1 AL
SR, RETEC SR Z MU SE M, WA S,
G2 E BRI Fr AT B i o B AR & e
W, YA CHARARE . N TR RE RN I AR ) AR
S B P A w =% o ) | - O LN [ P A W) =
Bk, R 28 TR EES) P AR g8 T i A A o
A B HF3550 Mefigk], ULIE 6, kX H ihak
TR A ARG DR TR 58 Mo e i, TR] sk T A
iPhone MYJICJRE , ilid APP XM HEAT#H . 5 — v
FAR By 528 T AT B e Fmidk, L 8T fE N

G4 U FE FAT BB B B PE R R WEE, Sl 15
AR ARWERRHL, BN, &t
BLFE3 75 T B Y | @R L B SRR R R R H
AR O RN U P TS A1 T SRR LA AR
A REAEL, DR R K, 30 o 48 s KT L A 0L 0 ke
AT, XNHITE R A2 BT AN A
bl XHT AR SR BT IR R . B
ST 1B ETE T RO, ORI 5 T )
M-SR, FRE AT B aIE 4, i Tt
KT R R A7, LR XA B e e g 3
B A I 4 ), e & R A . ST
7 i QIR BEAE SRR 2 5 1 TH 2 3 (9 B2 3L |
WO SRR, A S BRI T 8, kIR T
NZEHY I AR

G5 WS T BBt e scfblmte, il “Scfefy
a2 RTAT TR SO PN 7 T L A Y
S, RIS RAERIE AR . AT7 Sea 4
PAXIRIE S E S A bniE, HUELL A 2 B RReR
BUgbRIE, HEIRGEE R A C AR,
XL G e S RIIE G o v [ [ PR IR BIAT HLse itk
PERBIE BT I AP AR (FE ) (L 8), R
M SR AR, LU RSG5 a4 = K
FEAE O, ARG HOF T I RETE AR, B
ARG PR il 1 A8 p = 1 SLART I 552 FH A L R85
3RHDCHRRIZME, RIREERE, MUtEs, WEP
Pl SCK o R H AR 8 SO T R AR5 Rl AKT B s 7Y
BT IE O — Rl 3



188

T W 20194E 4 H
35 BHERMERME L eeeeeee..
G2 HARAT R i
ittt S S S SIS SO SOOI
(e Cliiiiiiiiiiiiiiiiiiiiiii
. i
%’ﬁgﬂ“ﬁ? . G5 XA
LIRS S 3
SFEfCEH § ST
1_
RS,
AR
S TR ket o EWHEE X SR A
3 ) 1 B 1 2 3 4
; LEDE A
Loiioiioiin, st S TRRRA
s
L e
il A
BB N . I
" & & O O O 0 O O OO SO PO OSO OGS ‘%@4%‘&11“
il -2 3 BT
Criiiiiiiiiiiiiee * Pt .
Criiiiiiiiiee BT
=3 A

Bl 4 AT BB R AT B i i SR Bt TR PSSR T B (1L 2 )
Fig.4 Scatter plots of keywords in typical design attributes of lighting products design research and
winning lighting products (axes 1 and 2)

&l 5

IN-EIL 4T

Fig.5 Lighting product: IN-EI

K7 (Rfz3) JTH
Fig.7 "Angel Wings" lights

K6 HF3550 MefiEAT
Fig.6 Awaking lights: HF3550

K8 (tz) TR

Fig.8 "Auspicious Cloud" lights




408 A8

FEARWEAE L R A R BT L IR B i it 189

2.2 KTEBBAFRIEITHRERBESE

A 3 ME 4 T, G A G2 EEE
KA H B = S B R R, RBL T B ETAT E
PR A 05, RO DD BB SR & i kT 2™ i ik i
ots, DIReRF Rt 58K (G2) Wit % Al
Ao S—Ji, G3. G4 A G5 WITH Z e kT B iR
B ST A SCE P, B 4 R 1 R RR A X R
B, AT L B B 77 8 R BB SR ) e gl A A% 58
Ak T LSRG S W BT & T v A AR K Y
KJEzs ), XA Y ET SO AT i AR
K. BHEEORGE | (R AR RS R A . & 4
M5 3 ZIRINIZRIT, FRAT BB S e a1
SORME T A Rt — 2 g, 7E5 BT RE . SRR &k
T Higit, Jei R PR R Bk AT Bk it
5L IrmE e K,

3 4hiE

LR TR, F AT AR I L I e B 5 T )
MERIETT, —RINERERA I TR R, B
PRNBCTH RIS RTAT Rt 3 22 5 AR Oy
E R HRETEREARNER A, XX 89 N SCHE A 5 T
BAFAEAE AL o ARSI H ™ St B Y 7E A Wt A7 4
AR AR = BT RE S R[] , BEAE EE A A1
TR | 5 I 14 A M AR SO (R £ 7K
Pho ABIPEFE [ EE , Ak L R SR, DA™ il 5% 1)
e g5, 3%k B r KT A 7 Ll 5 0 5 TR S B,
M— %€ 2= T b Bk 1t AT B B B AT B A Y
R0

SE

(1] WEIERE, BVLHE. P34 38 B4 i P B i 4 F 52 ).
3 TR, 2016, 37(20): 9—13
TAN Zheng-tang, ZHAO Jiang-hong. User Perceived
Preference of Automobile Styling[J].
neering, 2016, 37(20): 9—13.

Packing Engi-

(2]

(3]

[10]

HEYDARIAN A, PANTAZIS E, WANG A. Towards
User Centered Building Design: Identifying End-user
Lighting Preferences Via Immersive Virtual Environ-
ments[J]. Automation in Construction, 2017(81): 56—
66.

FEARIGE. BET I e b BT By 7 il (61 3 BUR W5
[J]. E2E T, 2014, 35(4): 66—69.

CHU Dong-xiao. Current Situations of Product Value
Creation Based on Timeaxis Design[J]. Packing Engi-
neering, 2014, 35(4): 66—69.

BB, MBCE, MW s 4 LT sy R

T4 A v AR P A R B E T[] B A
7O Ay ESPIRIER ARSI, 2016, 63(0):
132—133.

MAEDA M, HATA M, MATSUOKA Y. The Analyses
of the Value Growth Towards the Practice of Timeaxis
Design[J]. Bulletin of JSSD, 2016, 63(0): 132—133.

JI Si-mei, CAO Guang-ying, ZHANG Jing-hui, YU
Fang-nan. Lighting Design of Underground Parking
with Tubular Daylighting Devices and LEDs[J]. Optik,
2016, 127 (3): 1213—1216.

DING lJian-hua, SONG Ye-hao, XI Tian-yu. Study on
the Optimization for Design of Indoor Natural Ventila-
tion and Lighting Based on Passive Design Measure-
ments[J]. Journal of Harbin Institute of Technology,
2014, 21(4): 24—29.

Ismail Kiyk, Biilent Oral, Vedat Topuz. Smart Indoor
LED Lighting Design Powered by Hybrid Renewable
Energy Systems[J]. Energy and Buildings, 2017, 148(8):
342—347.

WANG Tian-hu, CHEN Tian-yu, HU Yue. Design of
Intelligent LED Lighting Systems Based on STC89C52
Microcomputer[J]. International Journal for Light and
Electron Optics, 2018, 158(4): 1095—1102.

JENSEN R. The Dream Society: How the Coming Shift
from Information to Imagination Will Transform Your
Business[M]. New York: McGraw-Hill, 1999.

XUANEE. B S AT I]. SCEF, 2011(4):
67—68.

LIU Li-xia. Analysis of Modern Product Emotion[J].
Literature and Art Forum, 2011(4): 67—68.



