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Abstract: A novel design of LED mixing color based on improved artificial fish swarm algorithm
(AFSA) was proposed. In order to improve convergence rate and accuracy of AFSA, opposition-
based reinforcement learning was utilized to optimize solution space of AFSA, Normal and Cauchy
distribution function were employed as adaptive weight operators to optimize vision field and step-
size. The white, amber and blue LEDs were chosen to design LED lamp samples. LED proportions
of 4 000 K color temperature among those LEDs were optimized by AFSA and new AFSA in the
Matlab. Simulations indicate that improved AFSA has the higher convergence rate and accuracy. Af-
ter LED lamps were tested by integrating sphere, the results show that the difference between the ac-
tual value and simulation calculation value is tiny, and the improved AFSA is effective. The im-
proved AFSA provides a new efficient method for the calculation of LED proportions. Compared with
the traditional method, the new method not only saves a significant amount of time, but also
achieves higher luminous efficacy for lamps. All these show that the new method is effective and has

high practical value.

Key words; color mixing; artificial fish swarm algorithm; optimization

W E Y . 2014-10-16; 51T HHE: 2014-11-12
ES¢WME: ERARBEESL(61273190) ; EHRAREHE AR F 4 (12d21143700,13111102500) BT /3 B









116 % %

{X + Random (Step )
Xil Xt

X, + Random (Step)else

KX -X)/ | X, - X || fER AT ABF T,
& Step MBEHIEOR BB B ERK Do X oo B
A B RENLES B S AR HT , X R B A 2k R

¥ {X + Random (Step )
il next

prey( ) else

{Xi + Random (Step )
Xiln v

prey( ) else

XFRT R B R E R LAY ERME, EX
B prey () AREITH,

RS ~ (D X, EYHAanLE, X, 2
BT,V B YAPEE O BE N E
PREUH, Y, R 2 B4R 3 B K B R UME, 6
RYFPE P AT ANAFERE, n &2 Sa 8
P ATEAN 2R(5) ~(7), TR AED
AR R/ B AU AR RSB A W
3.2 BURATI&BEZE

M EER A T B B LY T U
BB, ERaE B LR AR
AT BB AME R LS E] 2 WET, AR
R, P, XBESIAMEXNERLESE
ERACA T EF RS B0, FET 5
HHA TGN EE, ATIEATaREER
BRI R,

Wa.b @B TR LR, #RR,
BEHLM=E n Z AT x5, e[a,b] ie[l,n ],
x; BB s L

%, =a+b-x ie[l,n], (8)

AKX BZ—-HEEMNATENHERA

x JEWAR AR, Y BIEN R, B Y(x,)
MY () ,REREINMETE BT ORE x . 7
AR K

’ {xj. Y(x) < Y(£)

SCER[ 13 ] BT R B /N, RRAT A A
BEDLAT AB AR W, 0] BE 4R B R R B L A s TR
R, REMBREARY, AR 2 REL

V(%) > ¥(5)
e [1,n]. (9)

% #H $36#
Txoxy V<Y (5)
BRI R, REFBRITNTHR(6)
H1(7) i
—Xi _Y_C
X -x b oa (6)
max_Xi . Xﬂ
X X 0 o 7O )

max

B, BEBRA, BAREER/N; B3P RE
N ROEEXARS, BHik, BRI5IA—13
Z%) Lorentzian B %K B B & I8N B & B
B -

flxszo,y ) = hx_x

Lorentzian &ﬁ%ﬁlﬁﬁ#ﬁ@&ﬁ/fz~,ﬁiﬁ
EENENEFHE T, Hd [ BIEEE, i
K1) FiR, #FT HEMNEH . AREEMGRG
B A LK, M T2 R E RS R Rtk
WG B TEE R B, B/ IR TR S AR
R, R, MEEL/D, BEEHBRARBR
A
Visual _,

(10)

2 ’

= Visual, * f(4 * gen/GEN;0,2,1),
(11)
X H gen &EAMEL, GEN BEKEMRMAEL, Vi-
sual, B YFTHIBUE, Visual ., & T — 1 HUEIE,
Ak A B AR B, AT IAIES 4
T REE R BIENAEE FRHB ISR, B
R (12) Fiow , REHMIES SR R .
glx) = e™, (12)
RS (13) fin, #HITHENERH . ERE
ERY, EAA R FHTREEELAERE T
B8, XA A Tk AR AR EE AR,
ERGHETTRR, EFTREFHE,
Step,., = Step, * g(gen/GEN). (13)
R RIS A R/ MRS B LA RIS A4 T Bk
BHRES -, K (11) K #7576 R 5
f2;0,2,1) fhR A (13) KRR EDST R g
(x) R HAEE 3 &, FaF, &3 PEm T4k
HeRE y =1 -x, 7E3 RSP, FTE 530 R 4K






118 £ X % i %36 %
1400, #3 LED ttf
1200k Improved AFSA solution space e Table 3 Proportion of LEDs
< 10007 WA n  CFATRE I W
=
g 800 Y, 1 048.00 1 048.00 100%
% 6001 /'I
g R Y, 129.43 525.00 24.65%
& 400¢ e
Ey
00f - Yy 30.71 56.00 54.83%
) L L L L Yo 1 208.13 1 629.00 74.16%
0 200 400 600 800 1000 1200

x solution/Ilm

B 6 #xtLarTaE

Fig.6 Comparison of solutions distribution

LED Sti@ 18, R %k 3 FiR.

RI3IPY, FBrHUGEATAREREERSY
MEBILACERE,Y, Y A Y 3R a6 38
A LED MR ERE, AR L%
TR Bk H 68 & 2 604. 07 Im B 3 b LED 5%
HEHEEY 48X HBELRFELERSE
B AT R HE G B 8 LA B L B EAE 7 3 | LED

IR IR B B R HLrP . B R LR A Bk 52 A
(PWM) 77 it
KR RAOEERE =
BEERESERRADGER x B (14)

4.2 fTREMWAUXGERESH

Bl VEsr B9 6 METREDEFER D BRHIIK
HEBECERMEK 4 Pin. SMTHEREAR
#BZ 4000 Ko WRPHM, ZMTHEFENT
7, % B Hir GB24823-2009 &5 FEHA F LED #iik
B PEREARHE o

Fa4 AFERIHRMAER
Table 4 Test result by integrating sphere

- HintER/ SHlGR/ aEE  BEEK S Sy LR ER/ 7“63&/_]
Im K lm (Im-W7)
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