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Design and implementation of colorful rotating LED display
LIANG Guang-sheng” ,QIN Jing, CHEN Shi-hong, CHEN Zhi-yong

(School of Electrical and Electronic Engineering , North China Electric Power University ,
Beijing 102206 ,China)

Abstract: In order to meet the requirements for most applications, a novel design of colorful LED dis-
play is proposed by taking Persistence of Vision theory as its theoretical foundation. In this paper, the
hardware circuit is presented, the image data extracting procedure is listed, the program flowchart is
drawed, and plenty of practical tests are also made about the whole system. The colorful LED display
is made by 32 tri-color LEDs spaced at regular intervals in a straight line. High-speed rotating display
of this kind would be able to show the intact pre-set image under the control of Microcontroller Unit
(MCU). It works better in visibility than monochrome display or Flat Panel Display (FPD).
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Fig. 1 Design diagrams of hardware system
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Fig. 5 Schematic of motor driving circuit



%5

P S R 4 LED &R B

TS SE 853

Rp Aoy 4h 270 300 B, Wil mF B ALFEE R 5 /s
oA AT OROR 1 8 e A e e ME FURS A 1 T PRIE TS
WA %) S 7R R
2.3 BITRESBMERIET

R A LED W oR Bt = HUE e 0 . R (N2 )
e 5/ T 8 M A LED 52 K R ®
LA, EAHE 3 1Y & 68 B IE & RS 2 1) B
TNRUR s R K 22 5 B 3E o A% S A R B RO R
)iz Bl B SR A DU 2 R B 4R 7 & X
RGEHATRE . A R G0 R HIG A% s ok ff 2 26
—%I LED B/ &, JF 5618 M iH s Bl 6 ok 35
il 270 50 R A S, DA i B AL R Ok R
NNER S, 545 8N 88 L, Ak 15 %
HTERZEM T P55 kB R UE e %
o LED Bf 78 [ 2 A B 7= A [/ — N 25 00 AR RO
SRR,
2.4 HEEFHERIET

b 7 — e [R)AE /0N ) T T S L R TR 581 O HRE
AR 3. HANEER R HLN
FEARE AR 0 T R DR S8 F A i L il 1l %8
() E A R FH AN IR A4 T =X A7 o0 e 4% 512k i
LN IR A B 2SN OTP 174 88 M27C5128
DLIRATTE By B R R, KRB 32 X150 2%,
—IEE R /MR 1.8 KB, M27C512 3 o] 77 i
284 R [RI /N 0 B 7 B al . DA% 55 2 T B Pl B
T 24 T i o e o138, ARG T R4 11 s,

3 BRI
3.1 BEGEIERE

R PHETE G LED B85 . A — Wi 5 5 5
BT 55 2RI RO A i B E0E ., BTk

r—-

RIEE -

(=)

H Ulll
@u_

K6 iR RS R.G.B =liE R
Fig. 6 Original picture and RGB channel graph

BR/NEEME R . B ri it i LED &R b
HA 32 4~ LED, Jir LLs 28 8 & 7 19 58 B ol 32
BE., REBEOARG L R.G.B =#@iER,
F£ 0. bmp #2, G E 6 s .

HY T A I 1 4 4t ] 58 A 1) SRR R
P e g T8 E. R A % BH“DM Tool
FEFRBCT B 20 5% ROG LB =3 18 Y 1 5 32 B
TR w B . B 7 4R R gE E k) BoE
NI

Nome | Begion | Fic [ o
Fic

15032 RN

0x2096,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000,
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, Ox0700,
0x0041, O0x4f00, O0x0002, Oxddfs, 0x0007, 0x9b98,
0x000d, Ox9bf0, Ox00If, 0x9210, 0x0000, 0x3f00,
0x07f3, Oxc000, OxOff9, Oxee38, Oxleac, OxaG6c,
0x3f76, Ox64dc, O0x39%, Ox6dac, O0x39%9%, Ox6dac,
0x5993, O0x1a00, 0x7994, 0x9b01, 0x7992, Ox11f0,
Ox3cdc, 0x9b66, Ox3ff8, O0x9fbd, 0x3729, Ox9ffc,

0x0f61, O0x6780, O0x0781, 0xe600, 0x0000,  0x0000,
0x0001, 0x07c0, 0x001d, Oxefe0, O0x00le, (QxefeO,

B 7 B o A 1 Ak B 0ot
Fig. 7 Processing of image by DM Tool

3.2 ERFiEit
R T AR s R E: . REE A T8
R R o e VA 5 - W = (TR I B R VA

Bt HAARGS A Rt — B, YRR
VI
BRIEHE R
BB
BaR 5

B8 FRFHEEE
Fig. 8 Main program flow diagram



854 WS Bos

5 29 &

2y B0 8 {37 F I . A R R 07 i B A 3 2 R
BL s B R HLAZE W S0 e W 055 5 A AT P s B
S —FIN% os B R L OF L i 4y LED 425 i i
% 5 75 5 2y 24 Pl A FE Al (7 8 L R D I g 3 7 X
e P SE AL MBS B R T — BB o SR B SR
7 ABEPRUE B R TC IR AL o (H 2 5 I 4% 1 31w i
G L AR DO EC . O T RS A R
ol T R G B R G I s 9 R T LA
N JRE A T 2 DA S IR I S Y A T R A o B
AR B 5 E A% 03 Ko e

4 Z %0 E TR K

TERE ;i B AR SE S RN w S C i 5 &
¥, Zad M L MR e A R B R B RB L T
1 s8R 5 & bt 4s . T T 4n B 5 5 A 4b
WAt R R AN EERTF TRER AL,
HAbris f7 s R 9 fron. WEH A LLEH,
JHE 7 A48 e R AE B 1) b R A T B R 3 X
i T LED B 55 5 i 6] R K S 80, 4o S 2
K BG4 R BE ISR . T B A R £l iy
R LED K i e] . i LR i R R/ 5
07 PR o a5 4 4 R A O R SR e A
JEE B AR RS T i ARMLFPGA 25 i 24 Fr
BIL G 7 1 255 SR 2 T e s 4 G R 4 o R LA o
W . A5 FRATT Sl o — o ek, R A e

& % x #:

Pl R — AP AT R P R 1K SR RS O S B L A
Jie % S s B AN (EL AT LU e — 5K R 4 B 1 L b
AL — B R (s i

AW

S

it

B9 ®f LED 53Rz 1740 R E
Fig. 9 Practical tests of colorful LED display

AR FRGE LA B R Lo %0 il g 45 ) LED
RoRAMR IR . Box T — IR RS, BT
i A i B A 2 7 B DAL e 3l 49 4 05 0 AR
BATH A AR H 32 A~ RGB = £ % LED,
BT 32 pixel X150 pixel R (4 KR Wow
23 R E I 3 0E 47 % &R G Ae E T A, SE B 360°
ST R K S B 256 R, eGR4
LED 75 B i 37 8. A % B - JC H 2 3607 WL
EMEMZARESRIT KNG E.

(1] KB R, — PO BERe b A SRR BRI Bt LT . /0 8 T 0k 5 B2 52 4R - B KA 51, 2005,20(4) - 82-84.
Zhang Y, Jin B H. Design of wireless rotate pole scanning display screen [ J . Journal o f Zhengzhou University o f
Light Industry: Natural Science» 2005.20(4) ; 82-84. (in Chinese)

(2] AR Emb, HERF. SETREEZN LED BR 5f RERE L] &5 25.2012,27(3): 324-231,
Zhao Z Q, Wang R G, Zheng X F, et al. Systemic accuracy analysis of LED displays based on visual perception [ J].
Chinese Journal of Liquid Crystals and Displays,2012, 27(3): 324-231. (in Chinese)

[3] REA.51 % A/ H POV Aok #l 4 3# A LMI. Jbat: 6 5028 AL R R 2 0 hitat . 2011 21-97.

(4] F84.E .40 Fm,F. BRSO B Riaempi s 558 ]. o F % 5 3 F4.2007,24(5) :4-6.

Lei ] M, Fan W, Zou X C, et al. The Study and Implement of hardware rotation of an image [ J]. Microelectronics

& Computer ,2007,24(5) :4-6. (in Chinese)

(5] #RE, 2453, SLREER: SR Bt b B0 44 i i) U 9 5 2 BT . 42 B4 R, 2011(8) £ 227-229.

Wei T B, LiuJ G. Study and realization of data transmission in three-dimensional rotating screen [J]. Information

Technology,2011(8) :227-229. (in Chinese)

[6] FERF.FER,ZikZ,F.ETLHAEYM S RINFEARYIER LED BRI &G 5 2 57,2008,23(5):



55 MR A LED 8RBkt 5500 855

595-598.
Deng H G,Li Z J,Wu R L,et al. Design of rotating LED display screen based on micro-stepping of moto [J]. Chi-
nese Journal of Liquid Crystals and Displays,2008,23(5) :595-598. (in Chinese)

TEE BN REHEQ966—) W IR FFE A B2 B A4 S 00, R ZHFE 10l it A 3K R 405 8 A 5 il L 48 Rl He I I
At kit 50 A . E-mail:lgsh@ncepu. edu. cn

ERXERRSWANEGHBLEE

R S A E G AR SR A 2011 AR AR E LS55 AR T AT 307 51 BE i A T i I F
FERdlE., ARTAMER L& 1A LEITE R 3 NI LR 7 4 Uil 4 N, B4R
Weth A 1N TR AN D1 S R B HE T

5250 % LOG I REPE VR it 5 TN K A bR AT X 5 L B 58 3 A4 R 43 25 0 i O A 43 5 45 4
55 FEWAR R RE A 5C 28 L AR TR AT BHE AT BLAN K BB G F Uy | 4 B il L G B3l 45 4 AR BE K T
SFYUHEAT T RGEMIRA BT IE B L3878 WO -5 UK S B 20 7 4540 OUL S #a 6 LA RE 52
AL S/ PR o i S XA A 23 5 25 A s OUL 28 A8 1 9 42 L R DA~ Dle i B R LR D6 Pty
S S X A K S K Ll S e T IR BB DR S B R A R O R SR R R B A R R A 0 B K
i+ R R ORAF B AR B A P R N AL R R A | R A B E AR TS A R

LR IN R O AN U NIE AR o2 St S VISR T oF - S S G i e ST N ESPNIZE S o [ L
MG JERTRAA985 TR LA R AL U BE & i BT B T S50 2 B4 FU B8 38 10 W00 5 T R 5 4
LA ) A S FEAR OC A8 18 (9 AR T BE A0 55 PRS2 23 09 D D't 2 BB - 58 40 — P UL — il 0 A W O 3 L 5%
JEU S 5 R S ETEA A8 B 2D SN e A IR A L 2R A RO AT L BRSO A BE TR AN EE AR
BE 1) AL » 25 TR L W A D3 OB T 45 1 T BRI SR L L WO 5 5 5 Ah — T WL — T £0 M
JEOGIR SR SC A E TR S — T OGRS . WAL R L LR % S E A AR ALR
PN T VIR S B A 1 OG 2 BOK [ S8 R B BOR AR I REAT B SR . Wl ¢ [R] A7 5 BHIF 57
BA S AR R AR A U5 R A5 A E 25 B2 % 90 %= 19 1 00 htep://www2. coe. pku. edu. en/

faculty/yuhaifeng,
el —ﬁﬁ!ﬁﬁmﬂ”ﬁm

ez M, P HSHETE, TRE%

M hE < A6 T E R B 207 B b BT R TAERE 1 S0 614
R 4 - 100871

35 :010-62764244 CFiFIE)

Ml 48 : yuhaifeng@ pku. edu. cn



