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Design of Regular Star Modular Lamps Evolved Based on Regular Polyhedrons

YANG Xiao-dan, CHENG Xu-dong, ZHOU Yu-hua
(Nanchang University, Nanchang 330031, China)

ABSTRACT: The work aims to study the new design method for the combination change between lamp modules based on
the existing three-dimensional geometric modular lamps. Through the observation and research on the prototypes of
three-dimensional geometric lamps like Plato stereo, Archimedes stereo, Catalan stereo, etc., the common point of the
three-dimensional geometric modular lamp design was found on the basis of the three-dimensional geometric modular
lamps, and the design rules of the three-dimensional geometric modular lamp were summarized. According to the explo-
ration on the connection point rules of modular lamps, the lamp structure was kept unchanged, but the adjacent modeling
factor was changed to achieve the purpose of creating various three-dimensional lamp derived shapes, and guide the de-
sign and research of modular lamp. In the basic principle of the three-dimensional geometric modular lamps, the adjacent
styling factors are combined and changed, the appearance of the modular lamps is changed on the basis of the same
structure, the types of modular lamps design are enriched, and the new method for modular |lamp design is proposed.

KEY WORDS: regular polyhedron; regular star; modular; lamp design

AR b o Ak O T B AR A AR A A s, PEATH 2 B4 J TR, B T OB AL T i
SEEHE “Z @A MR PR oy R A e H Y.

T 7 A A, BARAT B A AT /M

4 R R DA T hR AL . BEbE . 2 1 EEIRIL AT B4R

K, TESFAG SRR A7 A SR 1 S A LT Sy B A

HAEAT BT HRAE T 140 528 BOREAR . 45 7 1A LA AL 20 it 20 60 AFAUTF 2l A Jie , 1™
AP AT EL, ply 6T AME , PR AT BB g A gy, e BOTIY— RIS Ik, D A i FRHOR TR IERL

#s BHE: 2020-10-06

ELWAB: BERAAHFALZARFEFAR (12CG097); THEFLESH T AR AT HFAIMARE (IKYJIG-2017-028 );
# 8 XFAR AT FRAFT L2 F o F] #7545 (CX2019017)

fEER@N: B (1975—), J, TBA, Mt, I RFIAFIK, TEAFSRAHEZLE ERFT @O,



114 fu, %%

T 7

20214F 1 H

APLF5 ™ i, ANBAERE I T E A5 521, 2Bl AH
ki, BEETWRCHL, #Z A, K 0™
it 73 R SR TC A A I LA S, DT S8 J0 S 24 7 i 4
eIt

BERALLT BB R 1 S AR LR 2E4 , X
BEPAL KT BT 13 Bt I ik o FESL LAY
BERl L o3 A HH R B3 B D b AT LR B S T
Az, (ST AR LA AR Tk N Rk ok, 23
T PR AR RS SRS 2 3R

SEAUAMT A _E PR R AR KT o AR HEfE | B
PR ARFERI A, BEHALAEXT BT 05 35 G 3
EFHAL, W BB A i R G R I 2
", AR AR AT Ft 2 R R S AT R 1Y
HZ 0, 7 A AR AR R — R AR G 1) 3 FH A 7 i 2k
BRI AR P, Bk S 2R i AR A AT AL A
TH BT 73 i B BLAY BAOTAMA, B T e B ERE
B AS , DD T A B AS , AN ITTAE ™ i B GE
AR, HERAT A ST, Bz
SRR, AT BRAT i AN S 5 R

2 HEBRLATRAYHEHE

2.1 BHRULATERFEMEHHE

REBRALAT HLIE A8 57 AR LA 224 b i 5 B4 (X 1 114
HAW, mHEAFERHEA K ERREAUTET
I 26 A S FHER S 5, EEA R IR
(AT AN P2 WP ) R AR, 7 25 T L o 4845
IR A HER R oy, RF B oeA A, TER T
LRV S U i R L AW R

B AL BT I LR AT 8 2D B B 21 il R i 22 Y
AR (77 5, LA R T Z R LT R T e ny
BEVEBIREHARAT B 1, BB AT B A 2
P AR, i B R UG B, 24>
it B R SO AT B AR S5 A, A R B
4 35 20 P AT LA IR AN [] B S AR LTI 25 41 A
[l LB ARAT B, B AT Holt 2 ph 211 B P 7R 4
Fay b 2R, i Y DA O AT B R AT
A ORAE R, O B Y Pl A 2 A2 — i gl
=g

2.2 BHALKT R ILAR LA
SEPR LA AL b BB A AT B AL A BN

B R L2 s o — D RABHUE BT, o7
PRILAT RS AT BLR AT AR LA S 80, 38 75 AL 5 46
EAS VA LSRR BV L NN o A L S B U DU VA
ILATRIRE . S, hR . HHH G FL R
JUT LA ZAR B FAE B, SEATLAT AR e 1 i
TR IR — BRI T, AT R i i X
SR LA A S BT AR 45 21 ) SR — FpAR AL | BiBR{L
S KT B i

3 ETUAERRUIATEMFIERITITRIR
TTRENIRE

3.1 SLKJL{AHER

SEAR U REMER, ZARZEAER  BIL2E S
B AL B S &, — s T AT BBt iRl
P, TR, AR AT Ea R A T — Rk v )
AHES RN

AT P S AR o 7 PR R 1) % HG 3 2 0 5 T A
%, BFEIEDUmAR . IE SR B NmR . IE
i IE R, 7R = 4uaRy, R 2 m
RGN R SE RN, H R E NS —AEA S IE 20
T, Rl M = e B R SOk, B
FERAE ST (AR MR B SRR AR TR Y, B AR A
SE, (AL T —8As b2 35, KR il oK 18 £ 1
A A 2Rz AR . Bk Bk, 1
AP B AL 2 TR Rk, AR B A Hh R E]
22 T A P A 7 7 PR AR A A T 1 A8 4E S ELEL
BETTOR o Q0T B MAEL I S AR | BT SR A ST OR R 3E
24 SRR A BEBULAS 11T HE
32 MELAMAERRNKITE EMETNA

TEIACTE T, 38 F S R R OT R 3
ALk . ARUERE L T b 5 B AR L
JRASRESE, B ST AR LT IR A B P R T A AR, R
S PR P A0 g 2 T 4 A3 A A BB ST AR L AR Y 4R
P 2H AR 2R, A )T 2 s 780 PR 1T BE T A H S T P
(I Z0 i, 5= —FP AR EE A AR, (HIE TGS B Al 2R
et BUPR - | TS 7R PR o 4 T 4 A S R R
A AT HAR AR SO SR LT B 424, H el As
TR, 7R OAR i A R B R SR O R AR AT B
Beit, XOREHAAT B 5 7 AR LA — kAR 7 i b

10 TRIANGLES

10 TRIANGLES 16 TRIANGLES

Bl 1 Atk s AT B
Fig.1 Modular lamps with magnetism



a2k 2

e P A T IE 22 AR AR A 1E 2 AR BLHAEAT Rt 52 115

SEAR AT Z84e B 2 A B BERALAT R A 75 — 1
F s KT SR 22 T ) 22 4 i S LA A T A X
B R ZR , LA T R U R I 455 2607
HAEHGE R XL UL 2, Bede kT B 4% IS AL
il AR BT, X A HAAT BT R -
SEATUATARL, B4 — AR AL KT H B0 3 2 N 1
WA, FHA SR ZI, SLARLRH TR A
VR —MIE A AE, aH O R A
w3 O 2 RS Z 5 BT B s XA AR
FRAYAT BB Z R R 7 2 T — 28 R, LA
SEAR LAY Sy BRAL B H AL KT 5L AT L2 8 T 1o 1%
Fe 07 AT LG R AT LA T i B A T 2 ALY
AR, TGO EAL, BURAT R, 3Rk
XY HBA Z R, m] DIV A AT B HR R 1
BT

4 REHRITE SN 55 THLRF
Rz

4.1 SR AE AT EEREFIRITRRLITR

] R S A R Y T A A AR - AR g
AR RARAT B, KT s 8 P 22 ] B 322 56 0 I S
JURTRYTO A, S AT SEAR JLAT AR B A AT Bt 2k
AR, AT LA G BRSO A PR E S AN A T
Kt

TEMCRACAE B ZAET , JITH BT EAT R B IE
BRI LA TS E R AR F KT
Uil B 7R S FE G T —3 1Q AT, B ES I

WG, BT HL iy A (R 2532 0P 1 26 1 R 4 A i
B, T B R R RIS 2 R Y = m
A, R LSRR . BRI, A AR I
A G EN A — Pl 2858 B 7, I HL O3S T 2 28 R
TR FE AT, R I T 2 s 78 PR AN RE 92 R 4 A 2
A RS 2L ST AR ZEAG T L AT L aE A v b BN 1 PR
THABEEEMSHRERIT R, RS F A Z L
B, B ST HEEMA SRR 1IQATILIE 3, 1Q AT
A 3o AE ST A T UAT S0 LBl | BAR AL | BBk Y v
TS T ZFIES LS

42 DHESTHREREFRITEREITR

ARAEREAKT HL A VR I, AR 2
(3 RN 7, B A i 0 A7 b fil P — LB %), s
M EARTE, WA NI, BRI
AT HEIEA S AR SRR, s ZARGT AT T UL
PN TE A R B I 2 A B BT BAT AR i
K4, DIE+—mdofl, 1E+ AT sg iU
R+ ZAEFRIE LT, R — D IE e R o
AREE R LA =L , M8 PIA =M Ih R A &
TE—RAT A — D22 TR PR BUT R, JE K SSTE R A LA
BORNARY RS, BN AL, M=
B 125, BHANTRMERAGE R, Wi
Bl 4 b . I SR, fi2 . PHES LR IE
- T A 28 B A TR S AR AR AL BB AR AT
S FERRANTH b n] ARSI, B S AR T
B — ST Y 2 1, AR G LR, AR
3K HLASOR S AR LA 88 A i U A 5 A 4

K2 HAAHR T R TS R T 25 5 AT HAS % 42 55OxT b
Fig.2 Contrast of pentagonal torsional dodecahedron vertex and line surface combined with lamp module connection points
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Fig.3 Rhombic triacontahedron and |Q lamps with combination change
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Fig.4 Modular lamp evolution process from dodecahedron to regular star

Fig.5 Dodecagonal star composed of diamonds of different sides
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