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LENTICULAR LENS SHEET, DISPLAY FRONT PLATE AND ooy

TRANSMISSION TYPE PROJECTION SCREENV/

BACKGROUND OF THE INVENTION

The present invention relates to a lenticular lens

sheet, a display front plate and a transmission type
projection screen, all of which are suitable for projecting
and observing an image supplied from an image source having
a cell structure, such as a liquid crystal device (LCD), a
digital micro-mirror device (DMD) or the like.

In the conventional art, there is a known rear
projection type television which includes three colored
(i.e., red, green, blue) cathode ray tubes (CRT) as the

image source and a transmission type projection screen as

‘the picture screen. For the above-mentioned transmission

type projection screen, it has been required to diffuse
image light in a wide range and decrease an influence of
outside light. '

~ Fig. 4 shows an example of the conventional -
transmission type projection screen. In order to meet the
above~mentioned requirements, +this transmission type -
projection screen comprises a lenticular lens sheet 40. The
lenticular.leﬁs sheet 40 is provided, on an light incident
face side 41 thereof, with a converging lens section 42,
such as a lenticular lens. On a light emitting face 44 in
the wvicinity of a focus of the lens section 42, the
lenticular lens sheet 40 includes a plurality of non-light
emitting sections 47 qovered with light ébsorbing layer 48
which will be referred to blabk stripes (BS), hereinafter.
With the arrangement, the BS lenticular lens sheet 40 is
capable of diffusing the 1light while decreasing the
influence of the external light.

As the image source, a conventlonal art projection
telev151on has been developed with the above mentioned LCD
or DMD. Also in this projection television (TV), the above
BS lenticular lens sheet has been employed for purposes of
an improvement of diffusion performance and a prevention of



METHOD AND SYSTEM "The present invention relates to a

crypt ographi c nethod and system and, in particular to a smart card and
met hod of initialising a smart card- 10 Crypt ogr aphi c
techniques arc used to enaypt and dccypt sensitive communi cat i ons

between two termminals. A particular problemexists in ensuring sccure
comuni cations between credit cards and a central processing station, or

host, and the probl em becones nore acute with respect to smart car ds
whi ch are int engdpfl &:&drmls Milgh el Frn feBaRicte orensi tive data. Conventi onal
encryption techni ques require that the smart card have a secret ke

before any sensitiv® §hEaakavepRenbiored R aHE Ty, PPUSKRE. sthexs
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i nvol ves ._Ié‘%_di thfc rd with secret infor tlont r,.ough a S|caIIy
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practi cal .5 The thec derdttiealnrglens midetehaving the above-mentioned cyclic
structure repeated at regular pitches.'

It is an established theory that, in order to prevent
the occurrence of moire, a pitch of the lenficular lens is
preferably decreased so as to be 1/3.5 (equal to ten thirty

10 fifth) or less of a pitch of lattice pattern projected.

In addition, it should be noted that the projection TV
having the LCD or DMD often produces a glaring picture
which is called "scintillation". However, to decrease the
pitch of the lenticular lens would be effective in order to

15 weaken the above-mentioned scintillation.

Meanwhile, the transmission type projection screen
having the BS lenticular lens sheet as shown in Fig. 4
dperates to diffuse the light'in a wide range of an angle
of 40 degrees or more. Thus, in order to form the black

20 stripes (BS) on the transmission type projection screen
simultaneously, a disfance between the incident lens and
the light emitting face has to be established to be one
point threé times as large as a pitch of the incident lens.
'Under such a sitﬁation, in order to make the moire

25 constituted by the lattice pattern projected on the screen
and each pitch of the lens, inconspicuous, it is required
to establish a lens pitch less than 0.4 mm and é'lens
thickness less than 0.54 mm.

However, if reducing the thickness of the screen as

30 mentioned above, a 'rigidity of the screen will be
deteriorated to get difficult to maintain the screen flat.
In addition, it is very complicated to mold such a thin
lens sheet with accuracy by an extruding mold méthod or the
like. _ o

35 Further, it has been executed +that, due to the
above-mentioned reason, the transmission type projection
screen as the projection TV using the LCD or the DMD



20 reI ying on the card manufacturer to place an initial secret key on the

card, and the card ‘owner then. uses the secret key to load the
sensitive data required for card applications. Unfortunately, the card
manuf acturer then has at its disposal all of the information necessary
to deci pher communi cations with the card and to recover any secret

I nformati on | oaded on the card. 25 _ 4 Eur opean pat ent
publication 138, 386 describes a system for smart card comuni cati on

wi th a host mh%rcaltl%seacwnuemaﬂdlé%@H&étonwm}es agepﬂaefaéé%ly on
internally by the card and the host on the basis of random nunbe

generated by tRe 1G4t emitiimg, face %&%ﬁ@&%&?&%&%é@rﬁ%%q%d@éﬁ%
the card. The mag;em ehawexrg sAgRl Neitichilelf aens hdd)e @& a@m@m

mmnUf act U e o 18PS0 SPESTEPIEE BFaBEaw BCRHRN LRt LB SRS S A
envi ronmentd | f stilde pridhassipmstl chelethowbar Péhsean(iigbtt naxnsﬁenrtecHCIe a
physical ly lenticular lens sheet) or the like.

In the light emitting-side lenticular lens sheet some
are shaped to have partially circular or partially
elliptical'cross.sections, and others are shaped so as to

10 utilize total reflection. )

In the former lenses, there is a common problem that it
is difficult to broaden a viewing angle since its lens
angle relative to the projecting light exceeds the critical
angle at respective foot portions thereby to cause the

15 total reflection of the projecting light.

On the other hand, the later lens have a common problem
of impossibility of an exact die transferal by the
extruding process due to their singular configurations, so
that they have no choice but to be produced by the casting

20 process having a poor productivity.
| Fig. 6 shows a relationship between an inclination
angle: at a 1light incident position of the 1light
incident-side lenticular lens and the emission angle of the
light. In Fig. 6, a letter ¢ designates a foot angle at
25 the foot portion of the incident lens, a letterf an
emission angle of the light entering into the foot portion
of the lens, an alphabet h a height of the incident lens,
and 1 a distance between an incident point (i.e. the foot
portion of the lens) and a converging point, respectively.
30 Table 4 shows the emission angle and respective positions
of the donverging poinfs relative to the lens angle at the
foot portion of the lens. Note, in this table, an alphabet
n denotes a refractive index and p a pitch of the lens..



2 ‘ secure environnent, then there is a risk it may becone known to-

soneone ot her than an aut hori scd user. The card could then bc used
i n an unaut hori sed manner by sinply providing an appropriate random
nunber to the card, once the PN and | ogic used to generated the

encryption kcy arc known It is therefore advantageous to provide a system
5 which could be used for smart cards, and, which does not require any
third party to be

TABLE 4
emission angle relative to

angle of foot portion of incident lens

n=1.5 p=1.0 mm

5 ¢ [deg] 6 [deg] 1[mm] h[{mm]
30 15.9 2.69 0.14
40 22.3 1.92 0.19
50 29.7 1.42 0.26
60 38.9 1.08 0.33
10 70 ' 51.0 0.83 0.42

- In order to accomplish a wide view angle having more
than the emission angle 6 of 40 degrees in the light
incident-side lenticular 1lens sheet, it is required to

15 establish the lens angle ¢ more than 60 degrees at the
foot portion of the lens, as shown in Fig. 6 and Table 4.
However, if increasing the lens angle' simply, the

external light entering into the lens through the light'
emitting face will be totally reflected on the incident

20 lens portion, so that it projects from the light emitting
face again together with the image light, as shown in Fig.

3B. In such a case, it is expected that the contrast of
image is influenced remarkably and disadvantageously. It
should be noted that, since most of the BS lenticular lens

25 sheets have the light emitting faces which are disposed at
general condensing points of their incident lenses,. a
distance between the incident lens portion and the light
emitting face will be equal to a distance of (h + 1). In
Table 4, the distance (h + 1) in case of 60 degrees of the

30 lens angle at the foot portion of the lens ¢ is set to
1.41, while the distance (h + 1) in case of 70 degrees of

the lens angle ¢is set to 1.25. Thus, it will be
understood that, as mentioned before, the distance between

the incident lens portion and the light emitting face must



provided with information from which an encryption key can be sinply
derived or a - secure environnent within which a pre-assigned code
nunber nust be transfered. Most encryption techni qucs use a
key which is generally a | arge nunber on which 10 the encryption and
decryption processes arc based. Public key encryption techni ques

where the transmitting term nal enploys a public key to encrypt the
transmtted data. and the recciving term nal uses a secret key to
decrypt the dat% S PRSI AMNGhd uH¥ut 1.3 tiiRd 'géﬂlaerﬂg)@ Ay A gRMNES

Data can be readi |y encrypted wthout requiring a secret Ke
pitch. ThlS means that a reduction of a pitch of the lens

makes a thickness of the lens thinner, thereby causing the
rigidity of lens to be weakened and the forming of lens to
5 be complicated.
SUMMARY OF THE INVENTION
Accordingly, it is therefore an object of the present

invention to provide a lenticular lens sheet, a display
front plate and a transmission.type projection screen which

10 are capable of preventing the reflection of outside light
for the improvement of contrast of image without decreasing
the intensity of image light excessively and by which the
fine-pitching of the image can be realized.

The object of the present invention described above can

15 be accomplished by a lenticular lens sheet comprising:

a substrate layer;

a lens portion having a "lenticular lens" configuration
which is shaped so as to be convex on an light incident
face side of the substrate layer; and

20 an achromatic or chromatic colored layer formed
adjacent to at least an incident face of the lens portion;
wherein the substrate layer is either non-colored or

colored paler than said colored layer.

In the present invention, preferably, the colored layer

25 has a configuration along a shape of the lens portion.

More preferably, the colored layer has a thickness from
0.05 to 1.0 times as large as a pitch of the lenticular .
lens configuration;

Preferably, the colored layer has a thickness less than

30 one a half (1/2) of a thickness of the lenticular 1lens
sheet. _

Preferably, the lenticular lens configuration of the
lens portion has a substantially elliptical cross section
and a thickness of the colored layer at the top of the

35 lenticular lens configuration is represented by:

t, = b—b? / (a% + pb*)*?



yet éncrypted communi cati ons cannot be interecpied and then decrypted
W t hout 15 know edge of the secret key. The secret key needs to be such
that it is related to the public key but cannot be efficiently
derived fromthe public key. An encryption nethod whi ch uses such a
public key and secrect key techniquc is known as the RSA nethod, and
I s described in US. patent specification_ﬂw§05,829. According to the RSA
nmet hod, a nmessage Mis encrypted into ciphertext C using the
f ol | owi ng: . . . C.. M 0,
where n = pq. p an&"t?raerlcn Erlilr‘r% %rh télrls‘:kélr?c? % ‘)lfstgenﬁ%grreég %}’lg%/e?é Jf)r}pTrre_
G top portion;
a is a transverse diameter of the elliptical Cross’
section; and _
5 b is a longitudinal diameter of the elliptical
cross section. _
More preferably, a thickness of the coloréd layer is

established so as to meet an inequality represented by:
" t, > t,
10 wherein t, is a thickness of each center part of the
lens portion; and '

't, is a thickness of each foot part of the lens
portion, the thickness being perpendicular to a lens
" surface thereof.
15 Preferably, at least +the colored 1layer contains
additive diffusion agents.
More preferably, it is established of an unequal
relationship represented by:

0= C, < C,
20 wherein C, is a weight concentration of an additive
diffusion agents added into the substrate layer; and

C, is a weight concentration of the additive diffusion
agents added into the colored layer.

Preferably, the lenticular lens sheet of the invention

25 further comprises a diffusioﬁ layer which is formed between
the colored layef and the substrate layer and into which
diffusion agents are mixed and it is preferable that the
colored layer does ﬁot'contain the diffusion agents and the

" substrate layer is either non-colored or colored paler'than
30 the colored layer. '

More preferably, the lenticular 1lens configuration
includes a portion a tangential line of which exhibits an
angle more than a critical angle with réspect to a surface
of the lenticular lens sheet. . ' .

35 - In the present invention, ﬁreferably, the substrate

layer has a light emitting face consisting of a flat



(p-Ij(q-I) The nmessage, or plaintext is reconsructed fromthe transnitted
ci phertcxt using the foll ow ng:.

M= Cerr](nod n) where d is determined fromp.q and ¢ by the
foll owi ng rel ati onshi p: _ cd =1 (mod (1cm
(p-1),(g-1))) [cm being the acronymfor |cast- coormon nultiple The

exponet c¢ and the mobdulus n 25 are used as the public key and ethe prinmes
p and g and exponent d arc kept secret and

surface or a mat surface.

More preferably, a thickness of the lenticular lens
sheet is more than 1.5 mm.

It is also preferable that the substrate layer is

5 provided, on a light emitting face thereof, with at least
one of an anti-reflection layer, a low reflecting layer, a
polarization filtering layer, an anti-static layer, an
anti-glare treatment layer and a hard coated treatment
layer.

10 According to the present invention, there is also
provided a display front plate comprising:

a substrate layer; and

a lens portion having a "lenticular lens" configuration
which is shaped so as to be convex on a light incident face

15 side of the substrate layer:;

wherein the lens portion has an achoromatic or
chromatic colored layer formed adjacent to at least a light
incident face of the lens portion;

whefein the substrate layer has a light emitting face .

20 consisting of a flat surface or a mat surface.

In the present display front plate, preferably, the
substrate layer is provided, on a light emitting face
thereof, with at least one of an anti-reflection layer, a
low reflecting layer, a polarization filtering layer, an

25 - antistatic layer, an anti-glare treatment layer and a hard
coated treatment layer. '

Furthermore, there is also provided a transmission type
projection screen comprising:

a lenticular lens sheet including:

30 a substrate layer;'

a lens portion having a "lenticular lens"
configuration which is shaped so as to be convex on a light
incident face side of the substrate layer; and

an achromatic or chromatic colored layer formed

35 adjacent to at least a light incident face of the lens
portion; . |
wherein the substrate layer is either non-colored or



constitute the secret key. Provided n is nade sufficiently |large. such as
512 bits. the ' _ 3

pri mes cannot be efficiently determ ned fromn. The RSA net hod, howevcr is
conputationally intensive and is primarily suitable for powerful processing
syst ens.

-8 -

colored paler than said colored layer; and

a Fresnel lens sheet arranged on a light source's side
of said lenticular lens sheet. '

Preferably, the present transmission type projection

5 screen further comprises a display front plate arranged on
a viewef's side of the lenticular lens sheet, wherein the
display front plate comprises:

a substrate layer; and

a lens portion having a "lenticular lens" configuration

10 which is shaped so as to be convex on a light incident face
side of the substrate-layer:

wherein the lens portion has a colored layer formed
adjacent to at least an incident face of the lens portion:

wherein the substrate layer has a light emitting face

15 consisting of a flat surface or a mat surface.

More preferably, the substrate iayer is provided, on a
light emitting face thereof, with at least one of an anti-
reflection layer, a low reflecting layer, a-polarization
filtering 1layer, an anti-static layer, an anti-glare

20 treatment layer and a hard coated treatment layer.

Preferably, the transmission type projection screen has
a transmissivity of total.light beams from 40 to 70 per
cent. _

The above and  other features and advantages of this

25 invention will become apparent, and the invention itself
will best be understood, from a study of the -following
description and appended claims, with reference to the
attached drawings showing preferred embodiments of the
invention.

30 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A shows a lenticular lens sheet and a translucent

screen in accordance with an embodiment of the present
invention; :
Fig. 1B is an enlarged view of a portion B of Fig. 1A,
35 also showing outside lighﬁs entering the.portién;
Fig. 2 is an explanatory diagram showing paths of the
outside light reflected on the lenticular lens sheet of the



Public key techniques or algorithnms, being conputationally intensive have
been 5 considered too slowto execute and requiring too much nenory in
order to be practical for use on snmart cards w thout additional
speci al i sed hardware. Mst smart cards havc very limted nmenory for
bot h data and program storage, and enpl oy m croprocessors. : such as 8
bit mcrprocessor, which are very slow conpared with nore powerfu
processors enployed in personal conputers and conputer workstations. Many
smart card 10 gppldiGRidans require all of the program nenory avail able on
the card, and as rich ! menory as possible for data, which renders

per nenent har dwar e Fditd $éf tifad® explanafarymsiagnaghshowing the papsent

al gorithns inpnagHtahcident side lentid®apl SRS shEYEMAPEHYE PHIRS oF

cryptographi ¢ communi cati gns nmethod, 15 conpri sing: storing a

random key on &19Rhs Regsfng therethroughincrynting said random key on the

basis of & public kay.as8 psoam ddiddritory diegeaypsRowiagdone kayidm axt

R RLocesﬁé% f%ﬁ?gé”hens sheet and the paths of lights passing
thexrethrough;

Fig. 4 is a partial view of the conventional
black—striped (BS) lenticular lens sheet:;

10 Fig. 5 is an explanatory diagram of a lens angle of the
lenticular lens sheet of the embodiment, with respect to a
screen face:

Fig. 6 is a view showing a relationship between an
inclination angle of the lenticular lens sheet in its

15 incident position of light and an emission angle of the
light:

Fig. 7 is a diagram showing a relationship between
transmissivity of the'transmission type projection screen
of the embodiment and the contrast;

20 Fig. 8 is a diagram showing an optimum wvalue of
thickness of a coloréd layer of the lenticular lens sheet
of the embodiment;

Fig. 9 is.a diagram for explanation of a thickness of
the colored layer of each lens of the lenticular lens sheet

25 of the embodiment;

Fig. 10 is a characteristic diagram of light diffusion
of the lenticular lens sheet in both cases of a constant
thickness and variable thickness of the colored layer;

Figs. 11A, 11B and 11C show respective structures of

30 - the lenticular lens sheets in accordance with other
embodiments; and | _

Fig. 12 shows another embodiment of the transmission
type projection screen of the invention.’

DESCRIPTION OF THE PREFERRED EMBODIMENT
35 Embodiments of the present invention will be described

with reference to the drawings. _
Figs. 1A and 1B show a lenticular lens sheet and a



decrypting said encrypted random key at said central station on the basis

of a 20 secret key; encrypting data on the basis of said
random key and transnitting the encrypted data from said central
station to said smart card; and decrypting the encrypted data
at said smart card on the basis of said random key. 25 - The present
i nvention al so provides a connunlcatlons ¥§ten1conpr|3|ng smart card
nmeans and a central processing station, d smart card neans incl uding:

e Sy RO, KB RSB o, ppgon et oEHE

for encrypting®% asi's 0
means for decrgmbodgmdata eficr ypeedponsent baavgnﬁiOBaldFiﬁndoﬁlké§ 8hd 30

said central s e t he
encrypt ed rand%%%&ggagﬁg fg%s?% o EP%&%?%}Of ou¥Bine fiegheese¥pbbEd

by the lentlcular lens sheet.
5 (Re. Embodiment of Transmission Type Projection Screen)
' As shown in Fig. 1A, the. transmission type projection
screen 1 comprises a lenticular lens sheet 10 and a Fresnel
lens sheet 20 and constitutes a rear pfojection television
system together with a light source 2 of a single-lens type

10 of LCD projector.

(Re. Embodiment of Lenticular Lens Sheet)

As enlarged in Fig. 1B, the lenticular lens sheet 10 is
- provided, on a light incident face 11 thereof, with a lens
portion 12 in the form of a convex lenticular lens. The

15 lens portion 12 has an achromatic or chromatic. colored
layer 12 formed in the vicinity of the incident face 11.
The lenticular lens sheet 10 further includes a substrate
layer 15 extending from the colored layer 13 up to the
light emitting face 14.

20 . This colored layer 13 has a function to enhance a
contrast of the image in spite of the lenticular lens sheet
1 only having the 1lenticular lenses on one side (the
incident face) thereof.

. (Re. Function of Colored Layer)

25 We now describe an effect (i.e. fine contrast) brought
by the lenticular lens sheet 10 of the embbdiment in
comparison with a conventional art lenticular lens sheet
60. Fig. 3B is an .explanatory diagram of the function of
the conventional art lenticular lens sheet 60 of

30  "colored-body" type, while Fig.' 3A is an ekplanatory
diagram of the function of the colored layer 13 of the
present lenticular lens sheet 10.

The conventional lenticular lens sheet 60 of Fig. 3B
which has one incident face on one side, is a sheet of the

35 "colored-body" type including a darkened or colored
substrate layer 65. In the lenticular lens sheet 60,
external light D1 entering from an observer's side is
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means for encrypting data on the basis of said random key and
transmtting the encrypted data to said smart card. The
i nvention further provides a nmethod of initialising a smart card
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totally reflected by a lens portion 62 provided on an
incident face 61, so that external light D4 emits to the
viewer's side again. During the reflection, the light D1
repeats its reflections along a "lenticular lens" profile
of the lens portion 62 (D1—D2—D3—D4).

In the lenticular lens sheet 10 of the embodiment in
Fig. 3A, owing to the formation of the colored layer 13
along a course of the above-mentioned +totally reflected
light, an optical path length of the external light B
running in the colored layer 13 bécomes to be 5 to 10 times
as long as the optical path length of the image light A in
fhe same layer 13. On the contrary, in case of the
conventional colored-body type of lenticular lens sheet 60,
the former length is at the most 2 to 3 times as long as
the later length.

Consequently, as the lenticular lens sheet 10 of the
invention is capable of restricting the reflection of the
outside light B without reducing the intensity of the image
light A so much, it is possible to provide a screen
exhibiting fine contrast.

(Re. Lens Portion)

The lenticular lens sheet 10 of the embodiment absorbs
the total reflecting external light B by the lens portion
12 of the light incident face 11 effectively. Accordingly,
the lens portion 12 must be provided with a part which is
inclined so that its lens angle at the foot portion of the
lens ¢(Fig. 5) relative to the screen face is more than at
least the critical angle (approx. 45 degrees). While, if
all the lens portion of the lenticular lens sheet is
inclined with the angle ¢ less than the critical angle,
such a lens sheet would not hold a dominant position to the
colored-body type of lenticular lens sheet 60 of Fig. 3B.

Fig. 5 is an explanatory diagram for exhibiting a fact
that the incident angle $' of the external light, which
has entered into the lenticular lens perpendicularly, in
case of projecting from the light incident lens portion or
totally reflecting therefrom is equal to the lens angle ¢



5 cohprising: ‘generating a random key; storing
said random key in a nenory area of said smart card which is not

external | y addressabl e; encrypting said random key on the
basis of a public key; 10 providing a central processing station
with the encrypted random key; decrypting said encrypted
random key at said central station on the 3 sis of a secret key;
encrypting secret data at said central stati“n on the basis of said random

S ana 15 of CHELHRGHAR 1BE FRELURIE ASSIE s ERAS B84 SHBLey
card on the basfacef Baibig. 5, sindemakdiangential line L-ITheiptessects
invention al so prQyi dps R $iArt vepfd R¥PEhAIRYIarly and therefore an
equation of i = i' is established, an equation of ¢ = ¢'

5 is established consequently.

Thus, in order to totally reflecting the external light
on the surface of the light incident lens portion, it is
required that the incident lens portion contains a part of
which lens angle $ is more than the critical angle sin™

10 (1/n). (n : refractive index of lenticular lens sheet)
However, Table 4 show that if the lens angle is 42
degrees, the diffusion angle of only épprox. 25 degree will
be obtained. Thﬁs, it is desirable that the lenticular lens
configuration of the lens portion 12 normally has a portion

15 formed at an angle more than 60 degrees so that the
diffusion angle becomes to be more than 40 degrees.

(Re. Coloring Method for Colored Layer)
The coloring (or darkening) for the achromatic or
chromatic colored layer 12 may be carried out by mixing or

20 diépersing dyes and fine pigments into the mold resin of
the lenticular lens sheet 10.

(Re. Color for Colored layer)
Achromatic-color, such as black, gray etc., or
chromatic color which absorbs or pérmeates a light in

25 specific color for controlling the balance of three primary
colors (red, green, blue) in spectral characteristics of
the light source is applicable to the color for the colored
layer.

(Re. Coloring Density for Colored Layer)

30 In view of restricting the influence of the external
light without decreasing the transmissivity of the
projecting light of the light source 2 so much, preferably,
the coloring density of the colored layer 13 is established

-~ to be higher than that of a portion (i.e. the substrate

35 layer 15) on the light emitting face's side of the layer

13, while the coloring density of the substrate layer 15 is



read protected nenory for storing a random key and a public key; 20

means for encrypting said random key on the basis of said public key; and
means for decrypting encrypted data on the basis of said random key.

A preferred enbodi ment of the present invention is hereinafter described
W th reference to the acconpanyi ng drawi ng, wherein: 25 :
Figure 1 is a block diagramof a preferrgdlgognunication system accordin
to the present invention. A conmuni cati ons system 2, as

shown in Figur i_ncl key r.ati.o r€ d a smart card
6. The key gen@Fa?ﬁ%ﬁgﬁgﬁ?%E%fkg%iggﬂfééékbgﬁiFbﬁ°%%§%dsﬁéﬁﬁgﬁ 30 and
i ncl udes a processFig-sysshavg 2ormbatienship batwgen sthe dgengmiissiyitihe

KCC may be oleMp e NSt Min As PSS ONSYp& OB §ecPiod NesBLBERSS LY Whid 8
i s adapted to be . connected to the smart card 6 by a public sw tched
t el ecommuni cat FBRSHEERS: RPdpERR) contrast.

5 It is preferable to establish the coloring density so

that the screen transmissivity is in a range of 40 to 70%.

That is, if the coloring density is reduced so that the

transmissivity becomes higher than 70 %, the intensity of

the external light, which returns the observer's side after

10 total-reflecting on the lens portion 12, will be increased

thereby to influence the contrast badly in spite of the

improved +transmissivity. Conversely, if the coloring

density is increased in a manner that the transmissivity

becomes to be less than 40 %, the reflection of the

15 external light on the light emitting face 14 will come into

prominence together with the deteriorated transmissivity of

the image light, so that the contrast will get worse, too.

Note, in order to provide Fig. 7, a variety of the

present light incident side lenticular lens sheets having

20 various coloring densities for the colored layers were

firstly manufactured. Subsequently, the transmissivity and

reflectivity of these samples were measured by using a

spectrophotometer (UV 2100 made by Shimazu Seisakusho Co.

Ltd.). The obtained traﬁsmissivity, the reflectivity and

25 the calculated ratios therebetween (i.e. vwvalues of

transmissivity/reflectivity) were plotted in the figure,

respectively. In Fig. 7 obtained in this way, a vertical

axis on the left hand denoctes a level of the reflectivity,

while another vertical axis on the right hand denotes a

30 level of the ratio of transmissivity to reflectivity. Fig.

7 exhibits that although a reduction in coloring density

causes the transmissivity of the lenticular lens sheet to

be raised, a curve of reflectivity of the sheet rises

abruptly as the fransmissivity exceeds 70 % nearly. Because

35 the reduction in coloring density of the lenticular lens

sheet causes the colored layer not to absorb the external
'iight sufficiently.



12 on a teleccomunications line 14. The KGC 4 stores in the unit 10
informati on on all of the smart cards 6 which can be connected to the
processi ng sysiem 8. and the information is stored with reference to
the scrial nunbers of the cards 6. The snan cards 6 each include an 8
bit m croprocessor 16, EEPROM nenory 18. a true random nunber

- 14 -

Further, since the 1lenticular lens sheet of the
invention does not absorb the external light reflected on
the light emitting face on the observer's side, even when
increasing the coloring density thereby to reduce the

5 transmissivity, the ratio of the +transmissivity to the
reflectivity gradually increases to reach its peak at 50 %
in transmissivity. This is the reason it would be better to
color the colored layer so that the transmissivity is
included in the range of 40 to 70 %.

10 Additionally, in case of adopting a transmission type
of LCD source as the light source 2, it is more preferable
to realize the transmissivity of 45 to 60 %, because such
a LCD source does not have a large output and therefore,
there is a limit to sacrifice the transmissivity.

15 (Re. Dimensions of Colored Layer)

It is desirable that a thickness t, of the colored
layer 13 is 0.05 to 1.0 times as large as the pitch of the

- lenticular lens 12. Again, it is also desirable that the

thickness t, of the colored layer 13 is less than a half of

20 the sheet thickness t,. These preferable conditions are
derived from a purpose of forming the colored layer 13 in
a position where the reflected external light is apt to
pass. '

(Re. Profile of Colored Layer)

25 Fig. B is an explanatory diagram of an optimum value of
the thickness of the colored layer of the lenticular lens
sheet in accordance with the embodiment.

As mentioned before, since the lenticular lens sheet 101
of the embodiment makes use of the external light's'running

30 along the lens portion 12, it is desirable that the colored
layer 13 has a profile along the lens'portion 12.

In such a case, a geometric optical minimum thickness
t,;, 0Of the colored layer 13 would be equal to a lens height
in a position where an inclination A of a tangential line

35 T of the lens portion 12 is 45 degrees. (A= 45°).



5 génerator 19, and a comuni cations interface 20 for connection to the
linc 14 or to an internmediary termnal, such as a smart card reader

21, connected to the line 14 and which

conputer 9 of the KGC 4. The EEPROM 18 i ncl udes an area 23 of read

protected nmenory and another area 25 for the storage of code to be

executed fromthe EEPROM 18. The area 25 igsalso preferably read protected.
r

The read 10 protected area 23 cannot be ad

essed by an ¢xtental device.

The card 6 also in

The card rader

21 BHARRe e B DB B2 M B YA O e

card 6 and t he s€aEiényaythee thithhiesised, vof htlde colormhkiaywes)is emuwld de

mobi | e tel eco j_Gcat t e s telecommuni cations
termnals ar cﬁgf%ory\?ﬁ' géio\%iﬁ %%cgﬁl%%%ge@%agl%ﬁerﬁl ‘smart card 15 6 with
appropri at e aut hentt,catbng ddt daf s+ ibf9éft ed.in. a.term (i) .
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10

15

20

where a is a transverse diameter (short diameter); and

E is a longitudinal diameter (long diameter).

Additionally, at this time, the image with the finest
contrast would be obtained. '

In case of the elliptic lenticular lens where a conic

coefficient k is equal to 0.45 (= a?/b*> — 1) and a lens

angle at the foot portion is 60 degrees, the thickness t;

of the colored layer 13 will be about one-tenth of a pitch
of the lenticular lens éonfiguration.

While, even if the colored layer 13 is formed to be out
of the above-mentioned lens configuration, for example,
even when the boundary surface between the colored layer 13
and the substrate layer 15 is flat as shown in Fig. 11A, it
is possible to obtain the lenticular lens sheet 10A better
than the conventional colored-body type of lenticular lens
sheet, as expected from the comparison between Fig. 3A and
Fig. 3B. |

In this case, it is preferable that the thickness of

"the colored layer 13 is less than either the pitch of the

25

30

lenticular lens configuration or at least a half of the
sheet thickness.

(Re. Thickness of foot Portion of Colored layer)

Fig. 9 shows the thickness of the colored layer of fhe
lenticular lens sheet of the invention.

In each lens portion 12, preferably, the colored layer

13 is formed in a manner that the thickness t;, at the top

of the lens portion 12 exceeds the thickness t, at the foot

"of the portion 12. (t,; > t;)

35

On the contrary, if the colored layer 13 is formed with
an uniform thickness, a light path ( in the colored layer
13) of the image light incoming through a foot 12b of the
lens portion 12 would be larger than that of the image

is able to communicate with the



The conputer 9 of the KB 4 and the smaut card 6 include software to
conput e a Montrpowcr function defined as foll ows:

Mont - power (abnm) = a b[err][err](2[err])(nod in) where in the
preferred inplenmentation R = 512. The. exponent b for encryption on the 20
smart card 6 is selected to be small and equal to 3. Thc Mont _power
function is a vari ation of the RSA alggrrthn1mhich | nproves the

per formance and program si ze of the A al gorithm by using the

Mont gonery nodul.o C C e n t o
Nodal ar vl ti s i pRel) STHOPCTaRY Enk pore, ' B haon
Conput ati on, Votoulgy bqngsg_:rbedppnaﬂgemlom ilayeg83 3 .hABed resiebt pding ed

by 2 ef er ence. e ’f §§rﬂl€ eihd ClerRiR! 40rbhBR e 3exeItddg
t'he Mont 4pOnCr 5 1[‘?gluﬁnctctlf‘\foﬁi he uI o) re%luctlojr‘l step cgn be incorporated

in a nulti-prcdeggaes would, ke p#qc*c%ﬁaw 1RGP EEHIYeul at e the Mont . power
function. ghc nmodulmg.edecison cififacteristic diagram of light diffusion,

showing a comparison between a case of making a thickness
of the foot of the colored layer thin and another case to
make the thickness of the colored layer uniform.
According to the embodiment, owing to the reduction in
10  thickness of the foot 12b of the colored layer 13, it is
possible to avoid the occurrence of the above-mentioned
phenomenon (i.e., a drop in intensity of the emitting
light), as shown in Fig. 10.
' Furthermore, if the thickness of the colored layer 13
15 is established corresponding to a path length of the
incident light, it will be possible to realize the light
diffusive characteristics in accordance with the design of
lens advantageously.
: '(Re. Light Diffusion Layer) ,
20 The lenticular lens sheet 10 can contain light
diffusion agents added to at least the colored layer 13.
Glass beads, organic crosslinked polymer or the like is
applicable to the 1light diffusion agents. The 1light
diffusion agents are added to 100 weight parts of resinous
25 material forming the lenticular lens sheet 10 by 8 weight
| parts thereby to apply a preferable vertical diffusion on
the light projected from the light source 2.
The light diffusion agents may be applied all over the
lenticular lens sheet 10. However, if the light diffusion
30 agents are on the viewer's side of the colored layer 13,
| the external light will be diffused there to return toward
the viewer before a part of the external llght reaches the
colored layer 13. From this point of view, it is preferable
to make the diffusion agents in the substrate layer 15
35 thin. In other words, providing that a weight concentration
of the light diffusion agents mixed into the colored layer



Il uvol vess setting |least significant bits to zero and shifting the resultant

bits at each multiplication step. This is particularly advantageous as
it removes the nced to perform30 conpoutationally intensive |ong
di vi si on. 6 The

conputer 9 also includes software to generate the |arge conposite. nunber,
m which is difficult to factorise, [err] < n1< [err] fromthe product of
two primes, p and g, each of which pr% uces a remai nder of 2 when
divi ded by 3’I13 1sprepgegented gyt;_whlle a weight concentration of the

light diffusion agents mixed into the substrate layer 15 is

represented by C,, it is desirable to establish a
relationship expressed by the following inequélity:
5 | 0=¢ <¢

Further, in case of laminating a film having various
functions as an anti-reflection layer, a polarization
filtering layer, a hard-coated layer etc., which will be
described later, on the lenticular lens sheet iO, it is

10 desirable that the light emitting face 14 is shaped to be
flat. In such a Case, it would be better not to mix the
diffusion agents into the substrate layer 15 in order to

"facilitate the formation of lamination.

Furthermore, as shown in Figs. 11B and 11C, . the

15 diffusion layers 16, 16C may be formed intermediately
without mixing the diffusion agents into the colored layer
13, while the 1low-density colored layers 15B may be .
arrénged on the viewer's side in order to absorb the light
component reflected by the diffusion agents.

20 (Re. Projecting Face)

The lenticular lens sheet 10 has the light emitting
face 14 consisting of a flat face or a mat face. In case of
the flat'face, it is possible to enhance the clearness of
image. Further, since the colored layer 13 is formed in the

25 vicinity of the 1light incident face 11, the desirable
picture can be provided because of no reflection on the
light incident face 11 in comparison with fhe arrangement
where a transpérent flat panel is disposed on the whole
face of the screen.

30 When the llght emitting face 14 1s formed to be a flat
face, it is poss1ble to dlspose the ant1 reflectlon layer
the low-reflection layer, the polarization fllterlng layer
or thé like. Then, it is possible to realize the cbntrast

_ similar to that of the conventional lenticular lens with a

35 light-absorption layer. '

Again, the projecting face 14 may be provided with the



nod 3 = 2, and are such that (p-1)(g-1) is not divisible by.3. 5

The EEPROM 18 of the smart card 6 is | oaded with executable programcode to
extend the standard application and comunications functions of the card 6
to include the follow ng routines: 1. A Cl routine to generate
a 512 bit random nunber, r, using the random nunber 10 generator 19, such
that 2[err] r <in, and store r in the reag protected part 23 of the
EEPROM 18. 2. A C2 routine to calchfafe and out put on the

cncrypted by REAEHSERE Loy, | theldlinfYitrd "dedd, MLCRAS dearic

encrypted by the power on-usin
A C3 routine wiliagen gfig.s 512 bits of data and exclu5|ve ORs the data with

r and st or es Ndi@ I 451 bhskllokNens oo Rt MRLL LG Ao e Bibhd Uiy
then deletes m r and routines d%
of the mat face, it 1s p0551ble to provide an anti-glare
5 face on the screen. '

(Re. Thickness of Sheet)

- In this way, owing to the flatness of the 1light-
emitting face 14, the '1enticular lens sheet of the
embodiment can be provided with a wvariety of functional

10 layers. Therefore, when adopting a plate thickness more
than 1.5 mm for ensuring the rigidity, it is possible to
abolish the front plate which has been used in the screen
having the conventional BS lenticular lens sheet.

~ (Re. Light Source)

15 ‘Since the lenticular lens sheet 10 of the embodiment is
not provided, on the light emitting face 14, with an
optical-~axis correcting lens, it is desirable to use the
light source 2 in combination with a single-lens or
single—tube type of projector which projects the image

20 light by a single lens. .

In addition, a LCD projector, a DMD projector or the
like, which firstly divides light of a lamp into three
primary color components by a dichroic mirror, secondly
allows.them to transmit through the LCD while giving the

25 image information and finally composes these light
components for projection, may be used for the light source

2.
(Re Method of Producing Lenticular Lens)
For example, the lenticular 1lens sheet of the
30 embodiment may be produced by a first steps of juxtaposing

a roll die for forming the llght 1n01dent face, which has
a profile contrary to the lenticular lens sheet to be
manufactured, and another roll die for forming the light
emitting face, which has a flat or mat surface, a second
35 step of extrudingzcolored resinous material on the light
incident-face side of a space between both roll dies while

extruding transparent or colored resinous material, which



To establish the conmunications system 2, the KGC 4 generates the two
primes, 20 p and q, as discussed previously, such that factorisation of the
product of p and g is i nfeasi ble. The primes are generated for each
card 6, or -for a batch 22 of cards 6 which woul d make the

. manufacturing process sinpler. The KG 4 is then able to calcul ate m =
p.q, [err] = (p-1Xg-1) and the decryption gy d, where 3d =1 nod [err].

Pl ai ntext z encrypted using Mont-power?(z,3,m can then be decrypted

Vont “power ( Vot opunaPres, e fie Enidied Barer podubihmey Gausatn the
(2[err])([err] tiobhd Hiffusion agents, and a third step of molding them=
z[err] (2 [err]gdreihbdsndet) APHMatively, the lenticular lens sheet may
=z mod (m be p%%d%%%%rL;Zeggguagngo%hgQ¥eé{géﬁgﬂmé%eé£Jfﬂggtwéegnthe
5 above dies for molding, while simultaneously introducing a
colored film so as to follow the roll die for forming the
incident face and subsequently laminating the film on the

molded resin.
Furthermore; in the present lenticular lens sheet, a

10 lens layer may be formed on a film substrate by using
colored ultraviolet hardened resin.

(Re. Other Embodiments of Lenticular Lens)
Figs. 11A to 11C show other embodiments of the
lenticular lens sheet of the invention.

15 In Fig. 11A, the shown lenticular lens sheet 10A is
provided with the colored layer 13 of which configuration
does not follow a profile of the lens. In this way, even if
a boundary surface between the colored layer 13 and the
substrate layer 15 is flat, it is possible to provide the

20 fine lenticular 1lens sheet in comparison with the
colored-body type of lenticular lens sheet, as estimated
from a comparison between Fig. 3A and Fig. 3B. Note, in
order to allow the colored layer 13 to play an effect close
to the lens portion 12, it is preferable that a thickness

25 of the colored layer 13 is less than either a pitch of the
lenticular lens or at least one a half of the sheet
thickness. -

The lenticular lens sheet 10B of Fig. 11B comprises the
colored layer 13 formed along the léns portion 12, a

30 substrate layer 15B colored lightly without any diffusion
agents, and an intermediate layer (diffusion layer) 16 with
the diffusion agents between the colored layer 13 and the
substrate layer 158.-

While, the lenticular 1lens sheet 10C of Fig. 11C

35 comprises the colored layer 13 formed along the lens
portion 12, the substrate layer 15B colored 1ightly without
the diffusion agents and disposed on the side of the light



The RSA encryption algorithmnornmally utilises |arge exponents. and the use

of a smal |l exponent of 3 is particularly advantageous as it
enabl es the smart card 6 to execute thc public encryption function of
RSA, using thc Mont-power function, in a reasonabl e anount of tint
with small program size and nenory usage, notw thstanding

- 20 -

emitting face 14, another substrate layer 15C non-colored
with no diffusion agents and an intermediate layer
(diffusion layer) 16C with the diffusion agents between the
colored layer 13 and the substrate layer 15C.

5 In these lenticular lens sheets 10B, 10C, it is
possible to absorb the reflected light effectively due to
the diffusion agents and the light colored layer. '

(Re. Another Embodiment of Transmission Type Projection
Screen)

10 " Fig. 12 shows the transmission type projection screen
in accordance with another embodiment of the present
invention. In view of enhancing the uniformity of
brightness of image, it is desirable that the lenticular
lens sheet 10 of the embodiment is associated with a

15 Fresnel lens sheet 20 (or a film Fresnel lens sheet) having
a Fresnel lens formed on the 1ight emitting side (viewer
side), thereby constituting a transmission type projection
screen 1A. _ '

In this embodiment, a display. front plate 30 is

20 arranged on the viewer's side of the lenticular lens sheet
10.

(Re. Embodiment of Display Front Plate)

For eXample,-the display front plate 30 is provided, on
a face of the light incident side of a substrate layer 35,

25 with a colored lenticular lens 32 for vertical diffusion.

- According to the embodiment, since superfluous ligﬁfs, such
as an external -light, a wvagus light etc., are tdtally
reflected by the surface of the lenticular lens 32, it is
possible to cbtain the fine contrast in comparison with a

30 measure to apply an uniform coloring on the whole front
plate. .

Needless to say, the display front plate 30 may be
provided, on a light emitting face 34 of the substrate
layer 35, with a variety of functional layers, such as an

35 anti-reflection layer, a low reflective |layer, a
polarization filtering layer, an antistatic layer, an anti-

glare layer, a -hard coated layer and so on.



the limted power of the processor 16. 5 The KGC 4 provides
the scrial nunbers and the products m to a card manuf acturer (CM who
makes a batch 22 of cards 6 The product mis given confidentially to
the card manufacturer as it can be used as a basis for determnining the
authenticity or validity of the card 6 during subsequent comruni cations
with the KGC 10 4 at a PCS outlet, as dis&;ssed hereinafter. The prinmes p
and g, 4 and the secret key d are all “Rept secret and are stored in

the storage unit 1 f agai nst a seri al nunber of a card 6.
" The card manuf act u?[eEﬁn% %V'é%%fn the read protected part 23 of the EEPROM
18, 15 and stores ’mmmecagrmmwdexibncwublldge'td@qmmeidwés re Gletaid. ,.C3,
in the area 25, @‘&Fé&féé)nt foddier O H f¥0tsKe ed by a

er sona < nunber (Pl N‘§ g

requi r ement that a serl a e provi ded T or
execution to occur. mbOdlment 1)

5 The 1lenticular 1lens sheet 10 was made of impact
resistance acrylic resin (a refractive index: 1.51), having
the lens portion 12 (a pitch P of 0.2 mm; a transverse
diameter a df 0.12 mm; a longitudinal diameter b of 0.15

mm), a sheet thickness t, of 1.0 mm and a thickness t, of
10 the colored layer 13 of 0.06 mm.

(Embodiment 2) |

On the light emitting face of the lens portion 12
similar to that of Experiment 1, a transparent film having
anti-reflection layer thereon was laminated.

15 (Comparative example 1)

We prepared a single-faced lenticular lens sheet having
a colored body. The single-faced lenticular lens sheet has
a configuration identical to that of the lenticular lens
sheet 10 of Embodiment 1 and exhibits a screen gain

20 Substantially equal to that of Embodiment 1.

Being associated with the Fresnel lens sheet into which
diffusion agents of acrylic beads (an average of particle
size: 30 K) are mixed, the lenticular lens sheets of
Embodiment 1 and Comparative example 1 were assembled in

25 the rear projection TV using a LCD 1light source for
comparative observation: the 1lenticular lens sheets of
Embodiment 1 on the fight—hand 'side of the TV; the
lenticular lens sheets of Comparative example 1 on the
left-hand side of the TV. As the result of comparative

30 observation in a room with lighted fluorescent lamps, it
was found that the screen of Embodiment 1 exhibits a fine
contrast. '

Next, on condition that the lenticular lens.sheets of
Embodiment 1, Embodiment 2 and Comparative example 1 and

35 - the BS lenticular lens sheet (BS ratio: 45 %; a pitch p =
0.72) are associated with the Fresnel lens sheet into which



Follamﬁng manuf acture, the CM distributes the cards to the point of sale
(POS) 20 outlets where a card 6 can be sold to a custoner. On having sold

a card 6 to a custoner, it is connected to a point of sale terminal 21
and the card 6 operates to execute the Cl routi ne and generate
internally a random nunber r. The card 6 then executes the C2 public
key encryption routine and outputs x and t serial nunber to the KGC 4 on
t he i ne 14. The random nunber r and e serial nunber are stored at
e O it | Pa132usler LBbiG o'l o™ PN RANCavEEallehbe PGS

t hen produces an appli er or aut entlcatl er as a

random val ue f§#zﬁﬁe3@arﬂd) :arﬁ:hQJIrﬁ §n@qmmﬁlt‘%@nd ref\hwla’mFYolaﬁel%O

-sensitive and $aCkRird MHIEdD by SHCipaStAo S SHOESF | bEV Qﬁ!got h\Ba@r " by
number for a GSM digital tel ecommuni cati_ons netmork to the card

application Shimgguc Sgigakwnghgi Hed- sdisi -t vanfniEeFReFBLvar eraefﬁ'a ysﬁed
for transm ssi Qﬁrah@mtl&ewartgr €o BOflestivetPaséste Waldifl dtdlomMheneban tr .

The encrypti Onitse%px !tq%ﬁe ra Jl.cgrpolfl Embodiment 1 is twice or more as large
as that of Comparative example 1, while the ratio of
Embodiment 2 is similar to that of BS lenticular lens
sheet, as shown with Table 1 below.
10



exclusive-ORing r with K, and the other sensitive data to obtain ciphertext

X The card 6 is able to decrypt X to obtain the application key and
the other data on the basis of the
8 r = Mont_power (x.d.nm). Secret information can then be sent ( the
card 6 by exclusivc-ORing the secret data with r. and then rcceiving
and decrypting thc secret data _ 23 -
‘TABLE 1
transmissivity [%] reflectivity[%] transmissivity/
reflectivity
Embodiment 1 - 63.0 11.7 54
Embo. 2(AR) 63.3 8.4 75
5 | Comp.1(BODY) 633 278 23
Comp.2(BS) 70.4 9.4 7.5
(Embodiments 3)
10 The lenticular lens sheet 10 was made of the impact

resistance acrylic resin, having the lens portion 12 (a
pitch P of 0.4 mm; a transverse diameter a of 0.12 mm; a

longitudinal diameter b of 0.28 mm), a sheet thickness t,

of 1.0 mm and a thickness t, of the colored layer 13 of
15 0.06 mm (the ideal thickness of the colored layer: 0.056

mm). Then, the transmissivity and reflectivity of this

lenticular lens sheet were measured by  the

spectrophotometér, The result exhibited the traﬁsmissivity

of 65 %, the reflectivity of 7.2 % and the ratio of
20 transmissivity to reflectivity of 9.0.

As a comparison, the lenticular lens sheet having the
identical configuration but the thickness t; of the colored
layer of 0.10 mm was prepared and the transmissivity and
reflectivity were also measured by the spectrophotometer.

25 The result exhibited the transmissivity of 62 %, the
reflectivity of 8.0 % and the ratio of transmissivity to
reflectivity of 7.8.

( Embodiment 4)

The lenticular lens sheet 10 was made of the impact

30 resistance acrylic resin (a refractive index: 1.51), having
the lens portion 12 (a pitch P of 0.14 mm; a transverse.

diameter a of 0.07 mm; a longitudinal diameter b of 0.09

mm), a sheet thickness t, of 0.9 mm and a thickness t, of



using the card routine C3, as discussed previously. Information gencrated

i nternally by the card 6, such as the value x, can be used to

aut henticate the card instead of the 5 nodulus m The CMand PCS outlets
arc still not able to obtain the randomkey r wi t hout destroying the
integrity of the card 6. When the CM executes the routine C1
and C2, they may, instead of being. e&eggtgd on the card, be executed on
a device connected to the card which has a®secure 10 conmuni cati ons

! Lonmert kg o5t SVl S P GE meces SLODTICart ) edhee
card 6. ' Some samples were prepared in the embodiment 4. In the
samples:
an sample 4-1 comprises the substrate layer into which
5 the diffﬁsion agents are not mixed and the colored layer
into which styrene beads of 7.5 weight parts with respect
to 100 weight parts of resinous material are mixed;
an sample 4-2 comprises the substrate layer into which
acrylic beads of 0.1 weight parts with respect to 100
10 weight parts of resinous material are mizxed and the colored
layer into which the styrene beads of 7.0 weight parts with
respect to 100 weight parts of resinous material are mixed:;
and
_ an sample 4-3 comprises the substrate layer and the
15 colored layer both of which contain the styrene beads of
0.9 weight parts with respect to 100 weight parts of
resinous material.
The result is shown in Table 2 below. From the table,
it will be understood that the less the diffusivity of the

20 substrate layer becomes, the more preferably the contrast
becomes.
TABLE 2
diffusion agents |diffusion agents | transmissivity |reflectivity | transmissivity
(substrate (colored layer) |[%] (%] freflectivity
layer) :
25 Sample 4-1 - SBX 7.5 511 6.8 75
Sample 4-2 MBX 0.1 SBX7.0 - 525 7.1 7.4
Sample 4-3] SBX 0.9 SBX 0.9 513 88 5.8
30 (Embodiment 5)

The lenticular lens sheets (differeht thickness) of
claim 1 were produced by a double-layered extruding method
(co-extruding method) methacrylic material. Next, each of
the resulting lenticular lens sheets was abutted against a

35 Fresnel lens sheet of 2 mm in thickness and respective four



9 ‘ key r stored therein which is sinply exclusive-ORed with X using

thc C3 routine. Once the application key and the other data have been
stored on the card 6 and the routinc C3 conpl eted the card can be
allowed to | eave the point of sale. The application key is used in-

applications which are | oaded on the smart card 6. and can be used as a
basis for 5 generation of session keys_f subsequent conmuni cati ons.
The routines Cl, C2 and C3 and mand r are“eérased by the routinc C3 after

t he aut N CALOBKRYsROGEL NFe Pl Bk LA (HP2RRCBLALE B RladdGFard

6 so as to
tapes for setting-up.

Thereafter, the so-obtained transmission type
projection screens were assembled into the transmission
5 type projection TV for estimating a reflection of the room
light thereon.
In addition, the front plate now in use, which is made
of the methacrylic material, was also estimated as a
comparison. The estimation is shown in Table 3 below.
10
TABLE 3

Sample 51 | 52 | 53 | 5-4 | 5-5 |Comparison | Comparison

Thickness 1.5 2.0 3.0 0.5 1.0 —_—— —

Thickness of 2.0 3.0
15 - |Front Plate

Reflection O @) © X X O @)

* 1 Note: Estimation STD. for Reflected Image
20 no distortion in reflected image ~——--—- ©
little distorted image in a viewpoint moving up and down, but no
distortion in the stable viewpoint —~————— O
distorted image in spite of the stable viewpoint ——————— X

25 From the Table 3, it wili be understood that <the
lenticular lens sheet having a thickness more than 1.5 mm
makes it difficult for an viewer to confirm the distortion
in reflected_image, providing a fine outward appearance.
Further, under a comparison with the front plates of the

30 idehtical thickness, it is found that both sheets of the
identical thickness exhibit the same estimation results.
| As mentioned above, according to the present invention,
it is possible to prevent the external 1light from
reflecting without decreasing the intensity of image light

35 so much, so that the contrast of image on the screen can be

enhanced. Furthermore, it is possible to progress the fine



advant ageously allow the card 6 to use the nenory space previously occupied
by the 10 ~routines and mand r. Therefore thc card 6 which receives the
initial secret data only needs to performthe public encryption part
of the RSA al gonithm and the nenory used to execute this part is
recovered after the secret data is received. Public key

cryptosystens are not conventionally used 55 this manner. 15 The
above nethod of sending the sensitive data“fromthe KGC 4 to the card 6 is

manaf ot urer - ELE S W thodt ¢ he manuf act urer
gai ni ng any addi ti dd@alily,odfawiidd be undprshoaduby thesetskihlked oirerthyy
any secret dat @0 tR8tPERE Sfbtdyd sy RIE B ptitf is preferred embodiments
of the lenticular lens sheet, the display front plate and
5 the transmission type projection screen, and that various
changes and modifications may be made to the present
invention without departing from the spirit and scope
thereof.



encryptlon key r is generated.and stored intEcrnally within the card
without requiring the 20 key r to be dlvulged to any third party, such as

the card nanufacturdmwsmheﬁ the point of sale outlet or
the custoner. As r .|s nerat ed and stored it can only be
y of the card 6

obt ai ned by destroyin
Al ternatively, the car nanufacturer can ?g asked §euLc the_routines
c T

Cl and 25 C2 once the card has been manu tured S( tS@EETMAS Bitey key r
in the cards péﬂ)?%M% di spatch to POS outlets. [The cRERiACERal ue
produced by theé ITne C2is sent to the KGC 4 w

correspondi ng Bei al anﬂﬂnticu&ﬁﬁlIéﬁsiéheéﬁmxrﬂjlqdmpnmﬁmng'and
correspondi ng X vaIues % gf §Jaced in a secure file which is
protected from modi 1 ONs a pa sed to the KGC4for storage '
therein. The cards 6 a& clehen p@otiafl sfi2huthayinghdaon lesyieaiary t@@sScard

6 to a card r?@&?fl&d—ré{:l&l RIS 4818 BRlapeliN80C8& dto be convex on a light

incident face side of said substrate layer; and

an achromatic or chromatic colored layer (13)
formed adjacent to at least a light incident face of said
lens portion;

wherein - said substrate laver (15) is either
non-colored or colored paler than said colored layer (13).

2. A lenticular lens sheet as claimed in Claim 1,
wherein said colored layer (13) has a configuration along

a shape of said lens portion.

3. A lenticular lens sheet as claimed in Claim 1 or 2,
wherein said colored layer (13) has a thickness from 0.05
to 1.0 times as large as a pitch of the lenticular lens

configuration.

4. A lenticular lens sheet as claimed in any one of
Claims 1 to 3, wherein said colored layer (13) has a
thickness less than one a half (1/2) of a thickness of the
lenticular lens sheet. '

5. A lenticular lens sheet as claimed in any one of
Claims 1 to 4, wherein the lenticular lens configuration of
said lens portion (12) has a substantially elliptical cross
section and a thickness of said colored layer (13) at the .
top of the lenticular lens configuration is represented by:
t, = b—b? / (a? + b?)?

wherein t, is the thickness of said colored layer
(13) at the top portion;

a is a transverse diameter of the elliptical cross

section; and

O 0



6 seﬁds its scrial nunber to the KGC 4. The KGC 4 acccsscs the
correspondi Ng Xhi¥ St as BeenREpiicBE Dasi s of the serial nunber, and decrypts

Ege x vl u(e:Lk?thnmm"" “ﬂln A crypt ogr aphi c coMrﬁHl&ﬁHE%Tngééxﬁﬁgyd

conpri si ng: REPLA
b is a longitudinal diameter of the ‘elliptical

- 28 -

cross section.

6. A lenticular lens sheet as claimed in any one of
Claims 1 to 5, wherein a thickness of said colored layer
(13) is established so as to meet an inequality represented
by:
t, >t

wherein t, is a thickness of each center part of
said lens portion (12); and

t, is a thickness of each foot part of said lens
portion (12), the thickness being perpendicular to a lens

surface thereof.

7. A lenticular lens sheet as claimed in any one of
Claims 1 to 6, wherein at least said colored layer (13)

contains additive diffusion agents.

8. A lenticular lens sheet as claimed in Claim 7,
wherein it is established of an unequal relationship
represented by: '
0= ¢, < C;.
wherein C, is a weight concentration of an additive
.diffusion agents added into said substrate layer (15); and
C, is a weight concentration of said additive

diffusion agents added into said colored layer (13).

9. A lenticular lens sheet as claimed in any one of
Claims 1 to 6, further comprising a diffusion layer (16,
16C) which is formed between said colored layer (13) and
said substrate layver (15) and into which diffusion agents
are mixed, wherein said colored layer (13) does not contain
the diffusion agents and said substrate layer (15) is
either non-colored or colored paler than said colored
layer.
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stori ng a randomkey_%—a“snﬁrt"/?ﬁ 5 encrypting said random key
on the basis of a b |c gaﬁmg1a£QV|d|ng t he encrypted random key
to a central proce decrypting said encrypted

random key at said c on the basis o ﬂ i
encrypting data on t d random key apd 3%& @é& g }
encrypted 10 data fronlsald central staté nto gad rd. and
decrypting the encrypted data at said snmart”card on the basis of said
random key A commruni cati ons net hod as clained in claim1l,
wher ei n sai d ré9d0n1ke9 lenticulaz, dgnsy sheginms Ghaimed 1R @ ¥ngPe P4 d

which is not exteimal lly w®ddy essiedt€in 1bhe lenBiculaA LeABUBOAEgaratiehhod

as claimed in glaim2, whereln 3ahd dabao1ehude8e e wnicAPREhiBLLANAKEY

X

angle more than a critical angle with respect to a surface
of the lenticular lens sheet.

11. A lenticular lens sheet as claimed in any one of
Claims 1 to 10, wherein said substrate layer (15) has a
llght emitting face consisting of a flat surface or a mat

surface.

12. A lenticular lens sheet as claimed in Claim 11,
wherein a thickness of the lenticular lens sheet is more
than 1.5 mm.

13. A lenticular lens sheet as claimed in Claim 11 or
12, Whergin said substrate layer (15) is provided, on a
light emitting face thereof, with at least one of an anti
reflection layer, a low reflecting layer, a polarizatibn
filtering layer, an antistatic layer, an anti-glare
treatment layer and a hard coated treatment layer.

14. A display front plate (30) comprising:

a substrate layer (35); and

a lens portion (32) having a "lenticular'lens"
configuration which is shaped so as to be convex on a light
incident face side of said substrate layer:;

wherein said lens portion (32) has an achromatic or
chromatic colored layer formed adjacent to at least a light
incident face of said lens portion;

"wherein said substrate layer (35) has a light
emitting face consisting of a flat surface or a mat

surface.

15. A display front plate as claimed in Claim 14,
wherein said substrate layer (35) is provided, on a light

e —
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4. ‘ A communi cations nmethed—as clainmed in claim3, including generating
said 20 randommgg*a@ﬂsﬁéhg. Jt card. 5. A communi cati ons met hod
as clainmed in ;mme il ng deleting at |east on sai d random key,
said public ke - Hm ode for encrypting o d
public key, af i aid data. 25 6. THII§ ﬁ@géﬁ%ﬁ@j ons
method as claimed in claim 5, including ggoring p i ficdtion
nunber on said smart card, transmtting sard |dent|f|cat|on nunber to said
central stati F'm‘ (’f.‘sz%S AR ety iKY aag l%%sdc qﬁ,{grdaé aH adgn on

t he basi s of gégtrlu 3 entlr%cg%rl%on nunber .

comuni cat i onFHERIdAs BB hedi AoV aﬁﬂec":F-ﬁgl Qféﬁ’ﬁg g@né?%ltarﬁi'@as%%‘
public argd 1986+ ilg kawyed, sand shetilgBadind Siayéng San d SRGIQ1deqy On

the basis of said
treatment layer and a hard coated treatment layer.

16. A transmission type projection screen (1A)
comprising:
a lenticular lens sheet (10) 1nclud1ng.

a substrate layer (15);

a lens portion (12) having a "ienticular lens"
configuration which is shaped so as to be convex on a light
incident face side of said substrate layer:; and '

an achromatic or chromatic colored layer (13)
formed adjacent to at least a light incident face of said
lens portion (12); | '

wherein said substrate layer (15) is either
non-colored or colored paler than said colored layer; and

a Fresnel lens sheet (20) arraﬁged on a light
source's.side of said lenticular lens sheet.

17. | A transmission type projection screen as claimed in
Claim 16, further comprising a display front plate (30)
arranged on an viewer's side of said lenticular lens sheet,
wherein said display front plate comprises:

a substrate layer (35); and

a lens portion (32) having a "lenticular lens"
‘configuration which is shaped so as to be convex on a light
incident face side of said substrate layer; |

wherein said lens portion (32) has'an acromatic or
chromatic colored layer formed adjacent to at least a light
emitting incident face of sald lens portion;

whereln said substrate layer (35) has a 1light
emitting face (34) consisting of a flat surface or a mat

surface.

18. A transmission'type projection screen as claimed in

* c L ] S *
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8. A communi catt-onrs—ethod—as—ctainmed in claim7, wherein said public

and secret ﬁ?&’ﬁe&h@s%@ﬁﬁéﬁﬁc&or said smart card.

R

Claim 17, wherein said substrate layer (35) is provided, on
a light emitting face (34) thereof, with at least one of

- 31 -

an anti-reflection 1layer, a low reflecting layer, a
.polarization filtering layer, an anti-static layer, an
anti~- glare treatment layer and a hard coated treatment
layer.

19. A transmission type projection screen as claimed in
any one of Claims 16 to 18, wherein said transmission type
projection screen has a transmissivity of total light beams
from 40 to 70 per cent.

THIS SHEET HAS BEEN |
REPLAGED

| O 0 W



9. A communi cations nethod as clainmed in claim7, wherein said public
and secret keys are unique.for a batch of smart cards. 10.
A commruni cations nethod as clainmed in claim7, wherein the pubic key 10
encrypting and secret key decrypting steps conprise an RSA based al gorithm

using a nmodul us mand a small encryption exponent. 11. A
communi cations nethod as clained in claim10, wherein said exponent is
t hr ee. 15 12. A conmmuni cations nethod as clainmed in claim 10,

i ncl udi ng keeping said nodul us secret and using said nodulus as a

basi s"for authenticating said smart card.

- 32 -
LENTICULAR LENS SHEET, DISPLAY FRONT PLATE AND TRANSMISSION
TYPE PROJECTION SCREEN

ABSTRACT OF DISCLOSURE
A lenticular lens sheet includes a substrate layer, a
‘lens portion having a lenticular lens configuration which

is shaped so as to be convex on a light incident face side
5 of the substrate layer and an achromatic or chromatic
colored layer formed adjacent to at least a light incident
face of the lens portion. The substrate layer is not
colored. Alternatively, it is colored thinner than the
colored layer. With the arrangement, it is possible to
10 restrict reflection of outside 1light and enhance the
contrast of picture without reducing the infensity of image
light so much. Further, it is possiple to realize fine

- pitching of images.

(Fig. 1B)
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13. A communi cations method as clainmed in claim 10, m | udi ng using said

encrypted random key as a basis for authenticating said smart card.
20 14. A communi cations nethod as clainmed in claim 10, wherein said
al gorithm conprises encrypting and decrypting a value Z using:

[err] where b is the exponent and Ris a constant. 25 15 A

conmuni cations system conprising snart f?}ﬂéfeans and a central processing
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\‘K‘ 2
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e 'I),
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station, said smart card neans incl udi ng: _ means for
storing z random key on a smart card, means for
encrypting said random key on the basis of a public key, and

means for decrypting data encrypted on the basis of said random key; and
30 said central station including:

2/8

13

N2

a4

FIG.2



means for decrypting the encrypted random key on the basis of a secret

key, and nmeans for encrypting data on the basis of said
random key and transmtting the encrypted data to said snart
card. 5 16. A commruni cations systemas clainmed in claim 15,
wherein said storing neans is not externally addressabl e. 17.
A communi cations systemas clained in & 16, wherein said data includes
an 10 application key for said card. 18. A conmmuni cati ons system
as claimed in claim17, wherein said smart card neans i ncl udes neans
for generating said random key on said smart card.

15 B

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

FIG. 3B
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15 19. A communi cations systemas clainmed in claim18, wherein said

smart card i ncl udes program code for encrypting on the basis of said
public key, and at |east one of "sai d program code, said public key and
said random key are deleted after said smart card recei ves said data.
20 20. A communi cations systemas clained in claim 19, wherein said
smart card i ncludes a identificatiq& Dy%?er. and neans for
transmtting said identification nunber o said central station, said
central station .including nmeans for accessing said secret key on the
basis of said identification nunber 25 31. A conmmuni cations system as
clainmed in claim?20, wherein said cgntral stjation i ncl udes neans for

generating said public and secret keys -and dtoring said secret key on

q2
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the basis of said identification nunber. 22. A conmmuni cati ons
systemas clained in claim2l, wherein said public and secret 30 keys are

uni que for said smart card. 23. A conmuni cations system as cl ai ned
in claim?2l, wherein said public and secret C L M
S
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g B
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-
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13 keys arc unique for a batch of smart cards. 24. A

communi cations systemas clained in claim?21l. wherein said public key
encrypting means and sai d secret key decrypting nmeans execute an RSA bascd
algorithm 5 wusing a nodulus mand a snall.cncryption exponent.

25. A comuni cations systemas clainmed in claim24, wherein said exponent
Is three 26 A conmmuni cations systemas clained in claim?24, wherein
said nodulus is kept 10 secret and usedBag’ &basis for aut henticating said
smart card.
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27. A communi cations systemas clained in claim24, wherein said

encrypted random key is used as a basis for authenticating said snart
card. 15 28. A communications systemas clainmed in claim24, wherein
said algorithm conprises encrypting and decrypting a value Z using
[err] where b is the exponent and_R is a constant: 29. A
nmethod of initialising a smart card co i&ng: generating a

random key; storing said randomkey in a nenory area of said
smart card which is no :

12b
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exterhally addr essabl e. encrypting said random key on the basis

of a public key; providing a central processing station wth the
encrypted random key; 25 docrypting said encrypted random key at
said cental station on the basis of a secret key; encryting

secret data at said central station on the basis of said random key;
transmtting the encrypted secret data %935359 smart card; and

decrypting said encrypted secret data at’/gaid snart cal don on the basis of
said 30 random key.
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30. A nethod as clained in claim?29. wherein said secret data

“includes an application key for said smart card 31. A
nethod as clained in claim30, whercin said rand Ji
said. 5 card. 32. A met hod as cl ai ned | CERE gnoe;g; di ng

deleting at |east one of said random d7 key, s4i %ucﬂéﬁﬁ anhd| program
p sa

code for encrypting on the basis of sai
card after receiving said secret data.

ublic key smar t

Tt —————a—. - .

CLAIMS

1. A lenticular lens sheet (10) comprising:

a substrate layer (15) including a light emitting face

having a plane surface which is flat or mat;

a lens ©portion (12) having a '"lenticular lens"
configuration which is shaped so as to be convex on a light
incident face side of said substrate layer; and

[ a chromatic colored layer (13) formed adjacent to at
least a light incident face of said lens portion;

wherein said substrate layer (15) is either non-colored

Kﬂ
: or colored paler than said colored layer (13).

2. The lenticular lens sheet as claimed in Claim 1, wherein
gaid colored layer (13) has a configuration along a shape of
said lens portion.
3. The lenticular lens sheet as claimed in Claim 1 or 2,
wherein said colored layer (13) has a thickness from 0.05 to
1.0 times as 1large as a pitch of the lenticular lens
configuration.

-~ 4. The lenticular lens sheet as claimed in any one of Claims

1 to 3, wherein said colored layer (13) has a thickness less
than one a half (1/2) of a thickness of the lenticular lens

sheet.

5. EEE lenticular lens sheet as claimed in any one of Claims
1 to 4, wherein the lenticular lens configuration of said lens
portion (12) has a substantially elliptical cross section and
a thickness of said colored layer (13) at the top of the

lenticular lens configuration is represented by:

1

AFe 2 A3 —
28\3\°°
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] 33. A method as clained in claim30, includjngemanemnenT SHEERI
‘public and secret key for said smart card at sai '

34. A method as clainmed in claim30, wherein said pub iﬁ%ﬁﬁ%ﬁ? p

and secret 15 key decrypting steps conprise a Mont gomgr ucgd| RSA
based al gorithm usi ng a nodul us ngnd a smal | efpciyption exponeht

35. A smart card conpri sing: read proteg¢ted nenory for
storing a random key and a public key; 20 mean '

random key on the basis of gqid pust it ey A2 means for

decrypting encvriﬁl ted data on the basis of said random ke

rein t; is the thickness of said colore%llayer (13) at
the top portion; |
A 1s a transverse diameter of the elliptical cross
section; and
b is a longitudinal diameter of the elliptical cross

section.

6. The lenticular lens sheet as claimed in any one of Claims
1 to 5, wherein a thickness of said colored layer (13) is
established so as to meet an inequality represented by:
t:1 > £t

wherein t; is a thickness of each center part of said lens
portion (12); and

t, is a thickness of each foot part of said lens portion
(12), the thickness being perpendicular to a 1lens surface

thereof.

7. The lenticular lens sheet as claimed in any one of Claims
1 to 6, wherein at least said colored layer (13) contains

additive diffusion agents.

8. The lenticular lens sheet as claimed in Claim 7, wherein
it is established of an unequal relationship represented by:
0 2Ch < Cy
~wherein C, is a weight concentration of an additive
diffuéion agents added into said substrate layer (15); and
C, is a weight concentration of said additive diffusion

agents added into said colored layer (13).

9. The lenticular lens sheet as claimed in any one of Claims

1 to 6, further comprising a diffusion layer (16,16C) which is

—_—

v
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36. -

“appl i cation key. 25 37. A smart card as clauned incrai 5,
i ncl udi ng means for generating said random key 2 3MAR 200

smart-card as clainmed in claim35. including neans for
one of 30 said keys and program code foggencrypting of
public key after receiving sai d dat a.

A smart card as clained in claim35, wherein saiid’ da&‘é{‘ "*‘?Ed,\lTuaké&Tar

pen

eleting at Tegs

formed between said colored layer (13) and said substrate
layer (15) and into which diffusion agents are mixed, wherein
said colored layer (13) does not contain the diffusion agents
and said substrate layer (15) is either non-colored or colored

paler than said colored layer.

10. The lenticular lens sheet as claimed in any one of Claims

1 to 9, wherein the lenticular lens configuration includes a
portion a tangential line of which exhibits an angle more than
a critical angle with respect to a surface of the lenticular

lens sheet.

11. The lenticular lens sheet as claimed in any one of Claims
1 to 10, wherein said substrate layer (15) has a light

emitting face consisting of a flat surface or a mat surface.

12. The lenticular lens sheet as claimed in Claim 11, wherein

a thickness of the lenticular lens sheet is more than 1.5 mm.

13. EES lenticular lens sheet as claimed in Claim 11 or 12,
wherein said substrate layer (15) 1is provided, on a light
emitting face thereof, with at least one of an anti reflection
layer, a low reflecting layer, a polarization filtering layer,
an antistatic layer, an anti-glare treatment layer and a hard

coated treatment layer.

14. A display front plate (30) comprising:

a substrate layer (35); and

a lens ©portion (32) having a "lenticular lens"
configuration which is shaped so as to be convex on a light
incident face side of said substrate layer;

wherein said 1lens portion (32) has an achromatic or

et
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15 39. A smart card as clained in claim35, wherein |sREBLAGEMENTS SHEET
encrypting executes a public key conponent of a Mont goner[y moduro Teduged
RSA based al gorithm wusing a nodulus mand a snall encrypti2|3 MAR 000 -

30

chromatic colored layer formed adjacent to at least a light
incident face of said lens portion;

wherein said substrate layer (35) has a light emitting
face consisting of a flat surface or a mat surface.

wherein said gubstrate layer (35) is provided, on a light
emitting face (34) thereof, with at least one of an anti-
reflection layer, a low reflecting 1layer, a polarization

filtering layer, an anti-static layer, an anti-glare treatment

layer and a hard coated treatment layer.

15. A transmission type projection screen (1A) comprising:

~ a lenticular lens sheet (10) including:

a substrate layer (15);

a lens portion (12) having a "lenticular 1lens"
configuration which is shaped so as to be convex on a light
incident face side of said substrate layer; and

an achromatic or chromatic colored layer (13) formed
adjacent to at least a light incident face of said lens
portion (12);

wherein said substrate layer (15) is either non-colored
or colored paler than said colored layer; and .

O a Fresnel lens sheet (20) arranged on a light source's

side of said lenticular lens sheet.

16. The transmission type projection screen as claimed in
Claim 15, further comprising a display £front plate (30)
arranged on an viewer's side of said lenticular lens sheet,
whérein said display front plate comprises:

a substrate layer (35); and

a lens ©portion (32) having a "lenticular lens"
configuration which is shaped so as to be convex on a light

incident face side of said substrate layer;

* c - L M S *
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wherein said 1lens portion (32) has an acromatic or
chromatic colored layer formed adjacent to at least a light
emitting incident face of said lens portion;

wherein said substrate layer (35) has a light emitting

face (34) consisting of a flat surface or a mat surface.

17. The transmission type projection screen as claimed in

Claim 16, wherein said substrate layer (35) is provided, on a
light emitting face (34) thereof, with at least one of an
anti-reflection layer, a low reflecting layer, a polarization
filtering layer, an anti-static layer, an anti-glare treatment

layer and a hard coated treatment layer.

18. The transmission type projection screen as claimed in any
one of Claims 15 to 17, wherein said transmission type
projection screen has a transmissgsivity of total light beams

from 40 to 70 per cent.
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