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Study on the Distance to View the Digital Display by Rayleigh Criterion

Abstract

In this research, we would like to improve digital display by reducing digital
display electricity by calculating viewing distance on LED (Light Emitting Diode)
board.

This research includes two parts.

Part one: To discuss the distance to view the LED by Rayleigh Criterion.

In this experiment, we use Photoshop to imitate the
arrangement of LED. We analyze the size and distance between
two bright spots and design the size of spots by the relation to the
viewing distance. Furthermore, we analyze the viewing distance,
ratio of color light, and how to spread the LED dots considering

color mixing. Next, we use Rayleigh criterion to discuss the result.

Part two: Digital display-LED.

Use the formula from part one and calculate the number of
LED dots on LED board and the viewing distance to the board to
save electricity and achieve greener environment. If we follow the
formula from part one, we can have the optimum image quality and
least power consumption at our proposed optimum viewing
distance. At closer distance, the image quality deteriorates. At
farther distance, the image quality stays the same, but we will

waste power consumption.
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A B C D E
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A B C D E
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% 23 = ¢ gL = 5 2. RGB #ci2(200cm)

A B C D E
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B 111 84 101 166 216
r .l F oM
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A B C D E
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A B C D E
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F i o gedr 350cm
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A B C D E
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Chromaticity Diagram 045
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i

B4l 7  d BK B

% 28w | FBe 5 2 RGB #it

A B C D E
R 255 255 255 255 255
G 0 64 128 192 255
B 0 0 0 0 0
GLr 255 255 255 255 255
GLc 255 255 255 255 255
GLeg 255 255 255 255 255
F G H I J
R 128 0 0 0
G 255 255 125 128
B 0 0 125 255 255
GLr 255 255 255 255 255
GlLg 255 255 255 255 255
GLg 255 255 255 255 255
K L M
R 0 128 255
G 255 128 0
B 255 255 255
GLr 255 255 255
GlLg 255 255 255
GlLeg 255 255 255

35

RGB H i :

% g (GL)




A & gE3 100cm

L

0.904
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W 42w ¢ 2 S 5 2 RGB #ci (a)iE4E 100cm “ra 2 & *  (b)d A%
% 29w 4 B s 2 RGB # & (100cm)
A B C D E
R 213 216 248 255 255
G 54 121 212 252 255
B 48 93 138 157 182
F G H | J
R 253 151 31 68 119
G 253 234 110 101 193
B 199 130 114 206 232
K L M
R 0 91 173
G 89 107 82
B 100 97 178
RGB ¥ i+ : 4 [#(GL)
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B i © gE&r 150cm

Bl 44 w & 8L & 5 2. RGB #c & ()54t 150cm #r4p 2 BB & (b)¢ A 1%
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%30 ¢ B4 % 6 2 RGB # & (150cm)

A B C D E
R 251 168 223 249 255
G 176 121 207 246 254
B 173 113 173 201 236
1 F | 5
R 191 183 195 159 114
G 238 240 255 241 187
B 186 199 255 255 194
K L M
R 85 128 228
G 168 168 174
B 170 168 234
RGB ¥ i~ : % I#(GL)
A B C D E
| Nl WYY .L ad | .L N .L
F G H | J
ald o add b ML AL

L

Al

ME

B 45 wd gLl g 2 47
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C = : g3 200cm
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Bl 46 = ¢ Bhie & 6 2 RGB #c i (a)iEdt 200cm #+4p 2 B & (b)¢ A fE
% 31w 4 B2 s 2 RGB # & (200cm)
A B C D E
R 247 232 255 255 255
G 194 196 254 255 255
B 178 164 206 231 248
F G H | J
R 255 233 175 192 212
G 255 254 239 246 254
B 215 245 241 255 252
K L M
R 191 178 190
G 255 209 159
B 254 203 193
RGB ¥ = : % [#(GL)
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(b) & ¥

40



432w ¢ g% & 6 2 RGB # i (250cm)

A B C D E
R 252 255 245 254 255
G 248 242 242 255 255
B 239 239 237 250 255

F G H | J
R 240 244 224 177 220
G 255 254 255 219 250
B 232 253 255 231 250

K L M
R 211 223 250
G 255 251 236
B 255 251 251

RGB ¥ = : % [#(GL)
A B C D E
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e

e

Al
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Al

akll

e

B 49 v & Bh'e G 2 HF ¥
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E %= o jE&r 300cm

L M

B 50 » ¢ ghle = g 2 RGB #cig (a)iE4r 300cm #1742 & & (b)d 4%
% 33w ¢ B4 5 2 RGB # iz (300cm)
A B C D E
R 253 255 255 255 255
G 237 252 255 255 255
B 224 251 253 255 255
- | r | ¢ | = 1 1 5 ]
R 245 255 203 238 255
G 255 255 249 254 255
B 250 255 247 254 255
K L M
R 233 210 245
G 254 228 241
B 255 240 242
RGB ¥ i~ : %« F#(GL)



BI5L e ¢ Bhie o 2 4736 Bt £ (M) Hh kA

F % @ &g 350cm

K L

B 52 x ¢ 2.2 & 6 2 RGB #ci® (a)iEdt 350cm 32 & *  (b)d A fh

M
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4 34w ¢ g% = 5 2. RGB # & (350cm)

A B C D E
R 255 242 255 255 255
G 236 230 255 255 255
B 221 242 253 255 255
F G H I J
R 255 255 249 255 255
G 255 255 255 255 255
B 255 255 255 255 255
K L M
R 236 231 254
G 254 252 254
B 254 253 254

RGB ¥ @ % [#(GL)

Al L Al L wld |l | wld
wld [ ald |l |l |l
wll Ul |l

BIS3w & B~ g 2 Ak Fw L E(m) i KR
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d i3 %V RFILC-D-E~-F-G-M &% tr= 85\ v BLPF F §E
ARG o T AR 0 A HK L PlawH = B w ZLEF Y JEAARR - 20 ¥
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# > & & * Photoshop if| & # RGB 4 f¢ i (GL) %k & 47 -

% 36 % euz §EE

|

4p #&(cm) 100 150 200 250 300 350

50



AF SIS RPN d 2 % S 10px ] BER R A B EFS N de
Bl 54 > £ 2% I gEEE(A:100cm B:150cm C:200cm D:250cm E:300cm %

F:350cm) T % ~ Jp ¥k -

B 54 10pxX -] B3 b £ 5] 3 X

LR AB-C-D 23 2Fkehz8 - he s s Lwdy 12
22 FeRGB B 0 Flpt o BT IEE s HAr A2 12 27 F 7 RGB

B (4 40) -

% 37 10px | B3 7= 22 RGB #cit

R 203 99 203 26 214 26
G 4 143 4 165 25 165
B 0 0 0 0 0 0
R 185 96 96 126 203 24
G 29 140 123 78 20 173
B 0 0 0 0 0 0

RGB ¥ i+ : % 1#(GL)
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T4 5A-B-C D%z RGB & « (LTioisw $£7 »)

% 38 10px /] BE7 5 3 5%

A ‘e gEZE 100cm

A B C D
125 109 91 141
89 86 132 79
0 0 0 0
RGB i : % [#(GL)

] 55 #E&t 100cm #74p 2. p& 7

% 39 10px -] BE# F £ 713 34(100cm)

A B C D
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115 71 138 54

60 31 61 30

B & © g 150cm
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] 56 FE4E 150cm #r4p 2 & 3

% 40 10px -] B-% F 7] 3%(150cm)

A B C D
126 105 97 135
105 79 123 43

58 30 58 20

C & : gedt 200cm

RGB ¥ i~ : % r#(GL)

B 57 §E# 200cm #74p 2. BB 7

% 41 10px /|- g7 F £ 7] 74(200cm)

A B C D
139 112 104 135
107 89 121 69

67 48 67 43

53

RGB ¥ i+ : % 1#(GL)



D & : g3t 250cm

W 58 pEd4t 250cm #7dp 2 B B

% 4210px -] B:H I 5] 7% (250cm)

A B C D
138 117 109 108
102 104 111 99

76 91 71 67

E % : ge3t 300cm

RGB ¥ i @ % F#(GL)

B 59 EE4E 300cm #7ip 2 BB &
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% 43 10px -] 87 B £ 7] 34(300cm)

A B C D
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74 85 74 66
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% 44 10px | g7 F 235> 74(350cm)

A B C D
122 115 125 114
108 109 122 90

82 75 91 66

RGB ¥ i~ :

4 1 (GL)

d P RHRVERGESIFCEF I LR G TREEYRE A 2 F O RGB

ot A BEHRGBEILZ fe L Cle %4 Behf? » FP -G &

oA DEFF d BB R ERF > Tipk kS o

55




DR BT gEAT LS B ARt b kB > R g A RDEIR

G- ko RRFEIVNLE A B EAT R FH

FE— MR FIERIR R BE B LY IR SRR (- )A 4TS R Bz <o)
BEARE BRI FEAZ B R~ (S )42 R d BE2 W BB BLPIFEAREYR & sr %k 2 M (R

(Z)A 154 = R d Bh2 BUBIEEMESR I s % 2 B (> 7 % & BLE 37H 5]

a4
—\
a2y

R b R4S B G d Bk g L FEda e $end 50 @ LED B AL A

O BEALT SRR AR e AR
~ #ciBg 7 — 1 LED % o

Ls jeiEa

LED &% & = &% ( Light Emitting
—g’h’s

‘ )O ® <+>
f+)mo
_,ﬁ ® O

e @

Diode, LED) < fi£ » » AR AL {F4 % = NEL 6

v}ﬁ? T A RSB E e B BTN
S R AP 4 S

ki hg + R R TR EFEE - Bl

B AL K- LR LR 7]
S TR SRR T FAESE SN

i PEOLED g 4R ko 4okt T O LED ¢ R A

® 61 LED % & R

:%‘ ,

=3

SR Yl A LR T AU B R LED i R R LA 4 TR 3R
R LR GE PP A0 i B R D) (4o 61) -

LED @ 5. i e 10 g

WF #5102 3 b AT ERER

Q7 % § S

(B) i et AT 4 o

4% B F R FE R -
56



GaLhk* 26> 95532 105 o o
CVREZHIRT HFRARA S

(7)v ¢ BP £k -

B)HAcT & -

(O k715 %ps FF 2 A(J F¢ 460nm I ¢ 660nm) -

(0)f1* = ~ & ~ 3 R & ¥ 3P E T H 5F > 2248 4 (three in one) -
LED B2

(DACRBEZFS 8 7 RN TRz KR dolc 88,08 % B iy % -
(24, F#RIEF EHBPERL 2HF o

(3)% g E 7 & » 50000 | e Lot @ sg S A b B 1 510 7 -
(A% 7, 7 F FTIR IR e o

(G)F it & -7 & LUS(HcH)),? Foe BV B4 2R -

- 20 L pREHT AL B2- 117 Bk EhR ARk REF &Y

g_s&m%;g:g;ji{oaﬁi 20 3 p SkRE

:2; ,Q L p 7I°JAE' uz 1 ,
TREER > 97 i) 4244 23-43

97 42 43-87 1 * F s

L“J*
ek
M
Pt
s
&3
4
AF

A& T8 o LEDER A * % w BB | ATV LD Bk o

do% 2 LED kot $ezae @ B B 3 o EURT R

A
L
0
W
P
el

4R BT 110V & 220V * § 7Rz LED> ¥ 4 52-117 Wk A N o
WASH 17.3-488 L4 > A s Mo p kBER TV ET B2 5 o

LED 2 #7452 £ & ATk > 5] &3 LED £ & gLk h & B kA
SFEE o RREERR B E S ESAE M TREE T Ik

fek® -

277 AR ¢

57



AP SRS LABIMA > — LG 37 PR BT % o L E LED J‘.g]:é

B F -5 2 FN PR ET R M ERT RS BEE
WA S%TE R 2 LED R4t & - e 5 20mA~3V 2 LEDDIY 2 %<5 -

WP % LED RS F EREK T B 20 RIERE A B R
B ondk 2 S Apg Al e Fpt o I BRI G 2 i K T

S AE 2 RILA KGR G ]

Ml AP dp #EIE 2 1 % FUJIFILM S3 PRO H pdici=4p 1% » 152 4 5
50mm > kB 8 » - 1/60s -
AP HBFELEH - I — >~ U AIERF A R B R Y IR R B

P
B

B itz gl 3 LED &2 R F§ _ 0.8mm
BLIAT A 7E2 BATEEYE  BLAT A PRz BaTiEaE  1m

(1)5 7 b BEHL2 B om 2ok

PR G asbacZ itk N F HRED T kRS ER

(5

AR RN BB A AR f et G R

BEAF L RE R B HT R TR ek 0 X

[F]
=N

Bl
=

g 2T R e

akes iz2(12% 3):
1 gz ghz [ pedr 1.2cm > &>t Eede LED % 15m Jaudp #& -
2 mhgrELz R4 0.60m > Tt pE4E LED 5% 15m Addp ¥ -
3 ghwrglz Y pEdE 0.6cmo 1>t EEAE LED %K 7.5m fidp 3 o

besriz®(d52 6):

4 BrerEks fF pEd 1.2cmo &3t EESE LED 5% 13.5m sgdp 3% -

58



5 2h¥r ke FYpE4E 0.6cmo & pEdE LED 4K 13.5m fidp # -
6 BherEhz fFpE4E 0.6cm 0 I3t EEHE LED %K 6m saudp % o

»(78% 9):
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cias iz=2(C,C% C3):
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CA\Users\jdphoto\Desktop\ = #2011E BEE\EF \main SFHA-7Z)(Hsave).exe

The letter:A

The distance from viewers to letter (m>: 7.5

24 bulhz are needed to form the letter.

To save energy. exactly 24 bulbs are needed whatever the distance bhetween viewer
= and the LED bhoard.

It will presents as the following:

LI I B O I ]

k.3

The distance between two LED bulbs will be B.6 cm.

Though it needs less bulds. the viewing guality and the letter size will he the
same .

It only needs B.8144 watts of energy.

It will zave B watts of energy.

%t 'il save B » watts of energy.

B 62 fU* CHorimB 2 i % ARV i i X

i
#

C\Users\jdphoto\Desktop\ X #5201 1 B EE#& B HEE\E T \main SF(A-Z)(FHsave).exe

The letter:A

The distance from viewers to letter (m>: 15

48 bulbhz are needed to form the letter.

To save energy. exactly 24 bulbs are needed whatever the distance bhetween viewer
= and the LED bhoard.

It will presents as the following:

k.3
k.3
k.3
k.3
k.3
k.3

k.3

The distance between two LED bulbhs will be 1.2 cm.

Though it needs less bulds. the viewing guality and the letter size will he the
same .

It only needs B.8144 watts of energy.

It will save B.8144 watts of energy.

Namgly._%t wiil save 58 ¥ watts of energy.

. ¥ ?? " =

s

Wi+
%:n

Bl 63 f1* CH+o7m B 2 f§ 5 A58 #7347 2 4
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CA\Users\jdphoto\Desktop\ X #2011 EE# ELEE\E T \main SFA-Z)(Hsave).exe
The letter:A

The distance from viewers to letter <m>: 22.5

78 bulbs are needed to form the letter.

To save energy,. exactly 24 bhulbs are needed whatever the distance between viewer
s and the LED board.
It will presents as the following:

k.
k.
k.
k.
k.
k.

*

The distance between two LED bulbhs will he 1.76 cm.

Though it needs less bulds,. the viewing guality and the letter size will he the
same .

It only needs A.@144 watts of energy.

It will save A.82784 watts of energy.

}y,.it will save 65.9891 » watts of energy.

HEE
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watts 2_ s £ > ¥ &4 0~ 0.0144 2 0.02784 watts z_ sc & » » ¥ E_i & 4

[Saily

0% ~ 50%% 65.9% > * i &5 o

RIEF PEERE L2 BT @5 T A8 A 75 D F 65 -

35 2 5%y=(1-7.5/x)*100%
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Maintaining Viewing Quality
with Lower Number of LEDs

Abstract

The purpose of this research is to reduce light emitting
diode (LED) needed on display panels while maintaining
satisfactory viewing quality. In general, viewing distances, LED
sizes and LED panels (packing density) all contributed to the
perceived viewing quality. A LED display is said to have good
perceived viewing quality if the individual LEDs are
indistinguishable while the display as a whole is not overly
bright.

Rayleigh criterion defines the angular resolution of an
optic system, including the human eyes. In short, Rayleigh
criterion defines when two neighboring LEDs can become
indistinguishable if viewed at a distance. Therefore,
relationship between viewing distances, LED placements and
LED panels can be experimentally determined.

Experiments were carried out to test the LED display
viewing quality when viewed at various distances using
different sized LEDs and LED panels. It was determined that
having more LEDs does not necessarily lead to better viewing
quality. Based on the experimental results and Rayleigh
criterion, a computational model was derived implemented.
Given the parameters for a given LED panel setup, the
number of LED savings that is achievable is computed.
Furthermore, the actual LEDs to be turned on and off to
achieve the saving are also determined.



Introduction

The purpose of this project is to save energy consumption
by reducing the number of light emitting diodes (LED) needed
on display panels while maintaining satisfactory viewing
quality. An LED display is said to have good perceived
viewing quality if the individual LEDs are indistinguishable.
Based on the Rayleigh criterion, LED placement formulation is
derived, and computer algorithm is implemented to simulate
the results under different viewing conditions. Experimental
results show that between 40% to 80% of LEDs can be
reduced without sacrificing viewing quality.

Fig. 1 Original display (left) with 32 LEDs and
proposed display (right) with only 19 LEDs.



Fundamental Property

Rayleigh Criterion

Rayleigh criterion defines the angular resolution of
an optic system. Resolving power is the ability of an
imaging device to separate points of an object which are
located at a small angular distance. The minimum
resolvable distance (i.e., resolution) is the minimum
distance between distinguishable objects in an image.
Rayleigh criterion defines when two neighboring LEDs
can become indistinguishable if viewed at a distance.

The diffraction:

screen

diffracted wave 1

Fig. 2 The schematic of the diffraction.

* The angle 6 between two light sources and slit.
d
0=—
A

* |ldentification of the minimum angle: when the two light
sources can be identified just the angle of the slit.

Ay B ﬂ 0 > 9,{ —> Distinguishable

Or

L a @ = 6, = Just distinguishable

@ <8, = Indistinguishable



When viewing two neighboring LEDs at a distance,
the diffraction images gradually overlap as the viewing
distance increases. Fig. 3 shows the diffraction images
when the two LEDs are clearly separable, just
inseparable, and overlapped, respectively.

Fig. 3 Clearly visible, just inseparable, and overlapped

Formula from Rayleigh Criterion:

sin@ = 1.220i
D

where

0 is the angular resolution in radians.

A is the wavelength of light.
D is the diameter of the lens' aperture.



Computation Model and Formulation

Let © denote the angular resolution in radians.

Let w denote the distance in cm between two spots.
Let L denote the viewing distance in meter.

Let A denote the wavelength of light.

Let D denote the diameter of the lens' aperture.

LED Display

/

[ 3
<
[

=8
I
Ig

/

Fig. 4 The relationship between viewing distance and the distance
between two spots.



Then by Rayleigh Criterion

sSiné = 1.220i
D

w A

=1.220—
VW2 + L2 D

=

= W = (1.220%)2(L2 + W)

- [1— (1.2201)2}\/\/2 = (122024212
D D

(12202212
> W= D

Ay
1- (1220
(1.220 J)

Mean wavelength of natural light A= 570nm
The pupil diameter D = 3mm

w=2.318x10"*x L
If two LEDs are viewed at a distance L meters away, then

by Rayleigh Criterion they are indistinguishable if placed
within w.



Algorithm

Algorithm

/* label each ON LED as ON/EDGE/CORNER point. */
for row := 1 tomdo
for col :=1tondo
if (LED(row, col)==0ON) then
/* Current ON LED is CORNER if one vertical and one horizontal */
/* neighbor LED are OFF.*/
if ((LED(row, col-1)==0FF) or LED(row,col+1)==0FF)) and
(LED(row-1, col)==0OFF) or LED(row+1, col)==0OFF)) then
mark LED(row, col) = CORNER
/* Current ON LED is EDGE if one of four N/S/E/W neighbor */
/* LED is OFF. */
else if ((LED(row, col-1)==0OFF) or LED(row,col+1)==0OFF) or
(LED(row-1, col)==0OFF) or LED(row+1, col)==0OFF)) then
mark LED(row, col) = EDGE

/* Reducing the LEDs.*/
for row := 1 to mdo
for col := 1tondo
if (LED(row, col) != OFF) then
woffset := 2.318x10-4 * L
for i := -woffset to woffset do
for j := -woffset to woffset do
/* CORNER will never be turned off.*/
/* EDGE can only be turned off if too close to a ORNER/ */
[* EDGE LED.*/
/* ON can only be turned off if too close to a ORNER/ */
/* EDGE /ON LED.*/
if (LED(row+i, col+j)!=CORNER) then
if (LED(row, col)==CORNER) then
mark LED(row+i, col+j) = OFF
else if (LED(row, col)==EDGE) then
mark LED (row+i, col+j) = OFF



The following pictures shows how did we mark CORNER/
EDGE/ ON:

(A) (B)

.J [ NI NI N N DR NEE R .

.-i O F F F F §F # .

(C) (D)

Fig.5
(A) Original LED display.
(B) CORNER LEDs in yellow, EDGE LEDs in Red,other ON LEDs in blue.
(C) CORNER, EDGE, and ON LEDs after reduction.
(D) Reduced LED display.



Algorithm Characteristics

® Time complexity is O (mn)

® Shape Preserving
Panel size: 35%x35 LEDs, L= 20m,
0.3cm between two neighboring LEDs

Origina Simulated Result

File Edit

\j ﬁ, | En @ 6 (row, col)= (35, 35), gap=0.3 cm. distance=20.0m, pen size=1

-------

.........
...........

..........
..........

----------

-------------------------
-------------------------
-----------------------

-------------------------
-------------------------
-------------------------

.................
.................
-----------------

------
--------

........

a
439 LEDs 147 LEDs
Actual LED
Before After

4

66.5% saving

9



@® Size Preserving
Panel size: 32x32 LEDs, L= 20m,
0.3cm between two neighboring LEDs
* In Chinese, it means "mountain”.

Original Simulated Result

File Edit

|j % m @ g (row, col)= (32, 32), gap=0.3 cm. distance=20.0m, pen size=5

« [»]
Location=(29, 0) Total: 375 bulbs. Save 262 bulbs. 69.9% of energy are saved. |I‘
375 LEDs 113 LEDs
Actual LED
Before After

69.9% saving

10



e Robust
Panel size: 32x32 LEDs, L= 20m,
0.3cm between two neighboring LEDs
* In Chinese, it means "morning".

Original Simulated Result

=

=1 |
m: | @ g {row, col}= (32, 32), gap=0.3 cm. distance=20.0m, pen size=1

i [
119 LEDs 59 LEDs
Actual LED
Before After

50.8% saving

1n



Results

English Text

Panel: 32x32 LEDs, 0.3cm between two neighboring LEDs
Simulation Actua LED Panel

Original
10m away
20m away
g .6% of energy saved)
30m away

64 LEDS (86.2% of energy saved)

12



Chinese Character x In Chinese, it means "giant".
Panel: 32x24 LEDs, 0.3cm between two neighboring LEDs

Simulation Actual LED Panel

Origina
248 LEDs
o E
q 248 LEDs (O% of energy saved)
o n
| 65LEDs 73 8% of energy saved)
30m away

43 LEDs (82 7% of energy saved)

13



Solid Pattern

Panel: 16x16 LEDs, 0.3cm between two neighboring LEDs

Actual LED Panel

Simulation

R R R 9}:

(&)

PEESEP S

208 LEDs

208 LEDs (0% of energy saved)

55 LEDs (73.6% of energy saved)

&
3
£
&

31 LEDs (85.1% of energy saved)

14



Conducted some experiments to see what the limits are on
LED reductions. Fig. 6 shows the results in terms of viewing
distance vs. LED reduction percentage.

100

80 |
gcz‘
c L
S 60
©
_g —a— Bold (5 LEDs) ASCIl characters
40 L —s—Regular (3 LEDs) ASCII characters
B Thin (1 LED) ASCII characters
-

20 —#—Bold (5 LEDs) Chinese characters

—a— Regular (3 LEDs) Chinese characters
Thin (1 LED) Chinese characters
0 L ) 1 1 | 1

0 20 40 60 80 100
Viewing distance (m)
Fig. 6 Percentage saving at different viewing distances.

Each experiment contains 30 test cases.

@ At 32x32 LEDs, the display becomes to small to be
discernible at 40m.

® No saving is possible if viewed within 10m. 40% or more
saving is achieved when viewed at 15m or farther away.

® As expected, greater saving is achieved with thicker fonts.

15



Conclusions

1. Based on Raleigh Criterion, when viewing LED displays at a
distance, fewer number of LEDs are actually needed while
maintaining the same viewing experience (text shapes and
sizes).

2. Through experimentations, on the average 40% ~ 80% LED
savings can be achieved for text (both English and Chinese)
displays. Furthermore, the saving increases proportionally
with font sizes.
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