Legibility As A Function of Size FJiE %

Your previous study of color theory indicated that legibility is a function of contrast,
and that colors should be selected based on tonal values to ensure that legibility is
maintained throughout the design due to a difference in tonal contrast; however, size is
also a very important factor in determining legibility. Therefore, legibility is a function of
size, color, and contrast. In summary legibility in a design, or presentation, means that all
the elements within the design can be seen clearly by the viewer.
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Mathematical Overview £ #ER

Using several different mathematical calculations you will scientifically determine
the minimum acceptable font size that you can use in your presentation. Different
equations will be used to calculate things such as: the enlargement factor of your
presentation when shown on the projector screen, determining both minimum and
maximum viewing distances in a standard classroom, and determining the relative viewing
angle at these distances.

ER/LMAERE AT BN R E T E R X P ERNR/ N TERRFERN. ARG
RIVER T ENERPNER LERXERNNBEARE, mERAZEFHNRNIRAVELE
B, RRXLEEENENNERES.

In order to understand why it is important to consider the sizes of the elements that
are used in a design you must first understand how the perceived size of an object can
change. It is important to note that although the physical size of an object will not change,
its perceived size will change with distance.

ERANMTLAEZREERTHERNTREANNZERN, B0 JIREN R A/NZANMG
TR, TR, REMENIMRIASHE, EERNRTZBEEREMHAE,

For example a tall building such as the Shanghai Pearl does not seam very tall from
the opposite side of the river. This is because you are far away from the building. As you
move further away the building will continue to appear smaller and smaller; however as
you get closer to the Shanghai Pearl the shear size of the tower becomes more evident.
This is because of perspective. This example clearly demonstrates how the perceived size
of any object will change with distance; therefore you will need to consider the perceived
size of different elements in your presentation to ensure that all the elements in the design
are visually legible to the audience.

plan, B EBFAPRXFNSEERN, MINKNFEE, ATERE. XZRRANFREARER
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Legibility in a design means that different elements in that design can easily be
distinguished by the viewer, and the viewer’s ability to easily distinguish between different
elements is related to the physical size and the viewers distance from those elements.
This combination of physical size and distance influences the perceived size of the
elements in a design by the viewer, and this correlation between the physical and
perceived size of an object can be calculated using a number of mathematical
calculations.

RITPHAEMEERENEE AT EMIRANZITTPAREITER, HERESLRA/NIERER
FHER. EFEANBEENASETMUEEEIRITHN TR, AIMERAENFITE
T EXN R LR/ ANZ BIRIER M,

By working through these calculations you will develop an understanding as to why
an objects size needs to be considered. Then, with a scientific understanding of the math
that is involved in determining acceptable sizes for the different elements in a presentation
you will be able to make informed generalizations that you can use in the future.

BEXETERETEAMAFTEZERANNMNERT . R, BINHFOMNPER, BEE
AXFRPARETENITIRRANUAEEHEEZA.

Stage 1 - Understanding Screen Sizes & Resolution 1M ER-T BERBRANDHE

Although there is no one standardized computer screen size there are common
sizes and aspect ratio’s. Traditionally screens were in the 4:3 aspect ratio; however more
and more computer screens are now adopting the 16:9 widescreen aspect ratio instead.
Computer screens also have, for the most part, a standard resolution. A Typical computer
screen has a resolution of 72 pixels per inch (72dpi), or in metric measurements that is
28.346 pixels per centimetre (28.346 pixels/cm). Some screens do offer higher resolutions
then the industry standard 72dpi such as the Apple Retina Display, and these higher
resolution screens will likely become the accepted standard in time; however the following
examples will only use a standard resolution of 72 pixels per inch (72dpi).

SRFE—TECHTTENRESERY, EEERNRTMMELE, —/KiR, FErE
tE94:3; A, MEEREZNITENESEXA1698REESIL. TENESERAREER
FHEBREDSHER, —TRERNITENERND HRAERTIT2(85F (72dpi) , SHEM
NHEEENEENK28.34618F (28.34615FK/cm) . —LEEEN DRI S TITWATE
72dpi, MERMMEE R, XEESOHRNES I ESEE R REFBAN A IARIR
s B, UTFREERSR 728K (72dpi) HARED PR,

When making mathematical calculations it is important to understand these different

factors as they will affect the calculations that you make. For the following examples you
will work with a resolution of 72dpi only.

ERHITHRATEN, TRXEFRNAZREE, BNEMNZEWTE. YFTUTRA, X
{EFA72dpilY 7 HHR
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One of the most common screen resolutions currently in use is the XGA format
which is 1024 pixels wide and 768 pixels high and is a standard 4:3 aspect ratio. This is
also the aspect ratio and resolution that is used for most interactive white boards as well.

BRIEMNSREINRSDIHRZ —EXCABI, RBI1024KXR, S768%R, ESLLAINER
4:3, XtLZAT RSB ARNIMELER 9 PR,

Example 1: XGA Screen Comparison =fjl1:XGARELLIR

The image below shows the size of a computer monitor using the standard XGA
format at a resolution of 72dpi. The width of a computer monitor using this standard is
14.22” or 36.12cm. The hight of the computer monitor is 10.67” or 27.09cm; however
computer screens are not measured by their lengths and widths but are measured by the
diagonal measurement from one corner to the other.

TERIER TERTEXGARR,. DR AT2dpiIITENERBHNRT, FRATENITE
MERSNREN14.225T536.12EK, BNE RIS EN10.675<1527.09cm; A
m, TENEEITEEIERENEERNEN, MEBEIMA—TARBZ— 1B BEN
MErY,

XGA 1024 x 768 @ 72px/in
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m<A=36.88"

Width = 14.22” or 36.12cm

In order to determine the diagonal measurement of a screen you need to use
trigonometry to find the measurement of the angle that is made when drawing a line from
one corner of the screen to the other. With the measurement of angle A you can then
calculate the diagonal measurement of the screen.

NTHRERSNNALNEE, FEER=-AYKREMEFESN—THIIZ—TASHES
REAENEE. BENEAEA, FTTERSNNAZNEE.
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Trigonometry Review = f%2 G5

Angles are always measured with a large letter and the sides of a triangle are
labeled using small letters only. Side (a) is always opposite to angle (A) and is the smallest
side of the triangle. Side (b) is adjacent to angle (A) and is opposite to angle (B). Side (c)
which is also known as the hypotenuse will always be the longest side of a triangle and is
always opposite to angle (C). Please refer to the example below to see how a triangles are
labeled in the study of trigonometry.

BESEAAEFERE, —AENUANEFERTR, B (a) BR5/A (a) B, 2=

AEnNR/NL., i (b) SRE (A) BEFES/HE (b) 8%, 4 () , BiAFREL,

IR R=AINRERA, #ES5/ (o) BY. BSETENMF, TR=AFE=AFN
R AFRICHY,

<B
o
338 S—o 3 (2
S E
3
<A Adjacent []<C
side b
sin(A) = Opposite cos(A) = Adjacent ban(A) = Opposite
Hypotenuse Hypotenuse Adjacent

Just Remember: SOH - CAH - TOA

Since the width and height of the computer monitor are known you are able to
calculate the measurement of angle (A). Since both the width (adjacent) and the height
(opposite) are known, the formula for TAN needs to be used. This is because the TAN
formula is the only formula that has two (2) of thee (3) known variables in it.

BT ITENERBENEENSECH, BAWrINMNtEAE (A) BE. BTREE (18%6)
=E (HR) HEM, ALFEFERATANNAR ., XEEARNTANARNEE—TEEM
(2) TEMEENLI.

Imperial Measurements Metric Measurements
10.67” 27.09¢cm
tan(A) = tan(A) = ———
14.22” 36.12cm

The formula for TAN has been shown with both the Imperial and Metric
Measurements. Regardless of which values are used the result will be the same. The
measure of angle (A) is equal to 36.88°. With the measurement of angle (A) the
measurement for side (c) can now be calculated using either SIN or COS.
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REIZENQFIEEFRTANNLANUME MR, TISERMT, ERELEEEN. BE (A)
FNIEEET36.88°, BIINERE (A) , METUERAEZSERZITEM (c) HIE.

Imperial Mesutments Metric Measurements

10.67" 27.09
5in(36.88°) = o

n(36.88%) = o
sin ) Hypotenuse

~ Hypotenuse

The measurement for side (c) is equal to 17.78” or 45.15cm, but computer
companies will often round numbers when advertising screen sizes to the public. The
dimensions in provided example are the measurements for the standard 17” computer
monitor.

MiE (c) 217.785J845.15[EK, ENENASERARLMEERTN, BESIFHN
FOEAN, REPRENRTZME17TRTITENERER0E,

Example 2: XUGA Screen Comparison ifj]2: XUGARELER

The following diagram shows a scaled comparison between the 4:3 XGA screen
format and the XUGA widescreen format which is capable of displaying FULL HD video
content. From the diagram you may be able to quickly identify that the XUGA screen
format is significantly larger and wider than the standard XGA format that is shown in the
previous example.

TEETRT43 XCARBBRASHBERESBEMINATHIXUGAR R8N ZBIAEER. M

EBlth, AIMMEREXUCGARSBRBIE L — T RAIP ERIREXGAIBTNAE S, Bi5Z,
Using trigonometry you are able to determine the measurement of angle (A) in

degrees. Once you know the measurement of angle (A) you can then determine the

diagonal measurement of the monitor. With all of the measurements known you will then
be able to compare the physical difference in size between these two computer monitors.

EFR=AFAUMRERE (A) NE AENRMU) . —BMERE (A) BE, MAINUH
ERTRNNALE. ENMEER, MANREEBEXMaTENERGZENRIES.

Space for Calculations itHEX
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XUGA 1900 x 1200 @ 72px/in
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Width = 26.39” or 67.03cm

Stage 2 - Understanding Field of View 552 E&- T iR {1 EF

The following diagram illustrates the standard field of view for a person with regular
vision. Please note that there is a difference in the values for both the vertical and
horizontal field of view. This is because humans have 2 eyes that are horizontally offset
from one another. This results in a slightly wider field of view.

TEREFERUAANNENE, T8, EEAFNKFATNERFEER. XZRAN
AEXBEMRARBEKFEAR LEBERES, XRFE—TBENNE.

The area known as the “line of sight” is the area that is directly in-front of the viewer.
This is an area of excellent vision. Your peripheral vision extends outwards from your
primary line of sight. Although you can see things in your peripheral vision you will not see
them as clearly as if they were directly in-front of you. A persons total field of view is equal
to 120° horizontally and 100° vertically.

AR MKW ARER ARG, XEMTFHRENTH. BBUEMNEEN L@
iEfR, BAMEIERIEBMKANEY, ERBEMANIIAETE. —TANSIEKE
A EA120°, EHAEF100°,
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3-Dimensional Field of View =4 {15 &

The optical offset from having two (2) eyes is very important to human vision as it
allows for the perception of depth in a 3-dimensional space. This optical offset allows your
eyes to focus on objects at different distances, and depending on the distance between
you and the object that you are looking at, your eyes line of sight will converge at different
points in space.

MRARBIAARETARNRIFEEE, BNEATEHZTEPRARE, XM EFER
BATRNRBRETTRERENE L, AERBERANAMENIEZENIES, (RE9
LRETEHPNFIERRE,

Try this experiment to help you understand the convergence in your line of sight.
Hold a pen in front of you at arms length and look at the tip of the pen. Start moving the
pen towards your nose while only looking at the tip of the pen. Move the pen back and
forth several times while maintaining your focus on the tip of the pen only. You will notice
that everything else will become blurry as you move the pen towards you. This is because
of the point in space where your eyes line of sight is converging.

H—MEIREBBALHRE, B—ZERERER, SFERG—EER, #85=X
o TR FHRBME, REER, BERLBHN/UR, RBERBREERL, (5
=3, SIREEBERN, EtN—IHSTEEM, IRRANPNUEZEZBNETRE
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Stage 3 - Understanding Angles of View 53 EX-IBEMN A

A person’s field of view extends outward from their line of sight towards the outer
limits of their peripheral vision. The central area of a persons field of view is the area which
a person can see the clearest. A person is able to see more by moving their eyes around,
but when looking strait ahead a normal angle of view exists. Just like a persons total field
of view, a person’s normal angle of view can be measured. This area of pristine vision can
be measured as a horizontal, vertical, or diagonal angle of view. These three different
measurements exist because a persons horizontal field of view is larger then their vertical
field of view (see the 3-Dimensional Field of View diagram). A persons normal angle of
view, which is a small proportion of their total field of view, is 46.8° when measured
diagonally, 27.0° vertically, and 39.6° horizontally.

ARIRREF MALE mSME (2 B R S RSMER SRR, MO XER— T ARETREERN
X1, BEULBHREPINERESNRA, HOErAEN, SEENMATEE. £
MAECEEERATANEN, XMEXEFTUELKEF, EEXNARNE, FEX=MIE
HINEREAN—TARKFUFATHEENE SU=4UFE) . EBUA (HEIM
FF9—/ &) EXRNERN46.8°, EENEH27.0°0, KFME5H39.6°,

2-Dimensional Field of View:

A

Line Of Sight

Angle of Views Being Used in Context:
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In order to produce natural looking images camera companies will use these values
when creating optical formulas for different camera lenses. A lens with a 46.8° diagonal
field of view is considered a normal lens, whereas an optical formula that has a wider
angle of view is considered to be a wide angle lens, and any lens with a narrower angle of
view is considered to be a telephoto lens.

ATFEEBERERNER, BNQSEENTRNBENRLEIE P AN ERXEE,
BH46.8° N ALARIERRMAEERK, MEARENANAZ LKA AR
k, BEAERENSNEIERBINRERK.

Stage 4 - Using Angles of View 4/ Ex-{EHM A

According to research conducted by Krueger in 1984, the normal point of
convergence for a persons angle of view is at a distance of 31.5” or 80.0cm, and this is
known as a persons optimal viewing distance. It is close enough that things can be clearly
seen but far enough that it does not cause unnecessary eye strain; therefore to avoid eye
fatigue the study concluded that the ideal distance to sit from a computer screen was
31.5” or 80cm.

RIEKruegerfE 1984 #1THIMAR, AMBNERESRAMIT31.55<F580.0[EKAIIE
B, XA ANRENE, ITMEBAzthAa, fLUERIERISWMEX ARER AW
EWRBEES, AL, ATEZRMRES, ZHREHEL, LEENESIINIEEEERN
31.55 <5 80[E K,

Using a person’s normal angle of view and the ideal viewing distance a maximum
screen size can be calculated. Screens that are bigger then the maximum calculated
screen size would exceed the persons optimal field of view at that distance; therefore the
individual would be forced to move their head back and forth to look at different sections of
the screen, or sit further away from the computer monitor.

FAANESNETCEMNEENE, AIMTEEEREERY., BIGREERINESE
AERENFCER, ZMERL TSI RENEBNLBUNERERSNAEH D, HLT
BIHEINRESI—R.

The following example shows how to calculate the maximum dimensions that a
person can comfortably see at their optimal viewing angle. This example uses a person’s
optimal angle of view and the average resting point of convergence for their eyes.

THNRFZERTNEIHE-TAERERENA T TEMNERART, ARATA
MREN AN IIRBRTIRE R,
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} Maximum width at viewing distance { Calculationsi‘l‘%

26.81” or 68.10cm

%opposite

¢ (13960)—
NG00 ) = e g

31.5’180.0cm

opposite
tan(&]/39.60) — %

. opposite
v/ Optimal tan(39.6°) = —— =
Angle of view 31.5”
m<A=39.6°

tan(39.6°)31.5” = opposite

26.81" = opposite

Since the angle of view and the distance from the viewer are known it is possible to
calculate the dimension for side (a) which is opposite to angle (A). However before you
can calculate the measurement of side (a) several other calculations will be needed. The
distance of 31.5” or 80cm is the height of the triangle, or the distance from angle (A) to
side (a); however this is not a measurement that is standard for any of the three (3) Trig
ratios. To solve this dilemma we can divide the triangle into two (2) equal halves. This will
give you two right angle triangles. The hight of the triangle can then be used as an
adjacent measurement, and the new measure of angle (A) will be half (1/2) of the original
measurement of angle (A). The formula for tan can now be used to calculate the opposite
side; however this will only calculate half (1/2) of the actual measurement needed. When
writing the formula for Tan in this example you may notice that there is a fraction of one
half (1/2) on both sides of the equation. These two fractions will eventually cancel each
other out when solving the equation.

MAENSARENEREM, AJMTESHA (A) BYONE () BfE. BE, #IE
(a) MIKYEZH, T‘m% —‘Eﬁﬁi’ﬁﬁ 31.5"580cmE=AILHISE, TME (A)
AME (a) BUER; A JZ7F = (3) T=RttPEA—THIRENE, AT RRXD
MR, B IAE= %HZ \EJZWi (2 ) F7, =RIMTER=AF. A5, =ZATNSE
FIAREELINEE, A ( ) RFTNEEREA (A) RigNEEN—F (12) , tanla
AMEATBTHENW; Am, XEOTEMBXMUEEN—F (12) , ERSAMF
AYTanAZURS, fRAJ ﬁ‘é%&’f“ﬂ?ﬁzﬂﬁf} FE—F (12) WO, ERAHEN, WMo
RATHEERHE,

Now that you have a better understanding of how to use the formula for Tan to calculate
the measurement of side (a) you will be able to solve for the missing variables and
complete the reference table below.

O, BIdirEATH TR,
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Maximum Viewing Dimensions
At The Normal Resting Point Of Visual Convergence

Viewing Angle Maximum Screen Dimension
Horizontal Measurement 39.6° 26.81” 68.10cm
Vertical Measurement 27.0°
Diagonal Measurement 46.8°

Shortcut: Although it is important to understand the steps in the
previous example, and why each step was necessary, It can be very
helpful to know different shortcuts that can be used in math. For
example, the previous calculations are for an Isosceles triangle.
Isosceles triangles have two angles and sides that are equal to one
another, so if any angle is known then all three (3) angle
measurements can be calculated, and if the hight of an Isosceles
triangle is known then the measurement for the opposite side can be
calculated. Therefore the formula for tan can be rewritten as follows:

REFHN: RGPS IREREEN, B2 EP—LERE
EEHRFEEHEE, fli, ATENTERTTNFE=AIN, FE=
BEAM M RIIESNANR, FEtREMNEERE, WABLTERR
= (3) 1A, NIREHNFE=ATNSE, WAINITEXMAE.

ElE, tanf9ANFILABB AT :
Opposite
tan(m4ALA) = Ppostie
height

Always check with your math teacher before using any math
shortcuts. It is important to understand the shortcuts that you are
using and that you understand how to use them properly to solve
different types of math problems.

EEREMRAIREANZE], BREWHRFEEM, ERERRER
SRR BB AL 0]

Space for Calculations i+EX
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Viewing Distance, Angles, Screen Size & Perception WEIEE. AE. REA/NIIZELT

The dimensions for both the XGA and XUGA screen sizes are both within the limits
of the average optimal angle of view when sitting at the ideal viewing distance. This means
both screens can be viewed from the same distance comfortably and a persons
perspective of what they see on screen will be the same; however when a presentation is
shown on a projector screen the size, magnification, and viewing distance will be different.
This means that the persons perspective of what they are viewing will also be different.

XGAMIXUGAR® RIIYEEEME FRTHIRENATCEAN, XEEREMTERAMUME
EMEREFEMNE, AMERS LBINKRANMNAEEREEN; B8, HERXRET
ERFUER LN, KN BARNNEBEBZEMAE, XEWREASMOIIAMERIZRE
MRt =BG

The following example displays an enlarged image that is viewed from further away
but has the same angle of view as the closer image; therefore the perceived size of the
elements in the design will be identical. In this example the XUGA screen size is shown
from an optimal viewing distance of 31.5” or 80.0cm. A second screen that is double the
width and height of the XUGA Screen size is placed further away. Despite the elements
being shown on the larger screen are enlarged by a factor of 2X, the perceived size of
elements are the exact same to the viewer because the relative angle of view has
remained constant.

THNRFZETIMNEZRMSNENHRARE, E5EINEGREFHEBNUAE; Eit, R
TTHRTENBANRTREREBN, EAGFR, XUGARSR M31.55<F580.0EXKAIHIE
MEER, FEZTRENZENSERXUGARERTHME, MEEEZMNME, REHE
AESLETRNITEWRBAT2ME, EHTENIAREGARE, TRNBANMANSNEET
X1

Using trigonometry determine the viewing distance from the larger screen in the
example below.

ETENTRETR, EFR=ALTESAESNNEESR,
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Examplef5i:

52.78” or 134.06 ionsi
| or cm | Space for CalculationsitEX

dueIsIq

1.26.39” or 67.03cm_|
\ y

I0 .

wo

Magnification & Surface ArealflAE R E

Magnification and the increase in the surface area of an object are different from
one another. If an objects dimensions are doubled in size, a magnification of 2X, then both
the hight and width have both been doubled. This means that the surface area has actually
increased by a factor of 4X (2x2=4) or 400%.

=)
=

AR RNRERAVENZAER. MWRIKRTIE, BAREH 02X, NsENE
BEME. IRWRERERLIR BN T4 (2x2=4) 3(400%,

Stage 5: Determining Magnification S5 E&: THERAE

In order to calculate the magnification factor of different elements in a design it is
important to understand different units of measurement and how to convert these units
back and forth. Although Standard International S| Units (S| units) are an important
standard, many technological developments were based on the Imperial Measurement
system. For this reason it is often easier to do some calculations using the Imperial
Measurement system and then convert to Sl units afterwards.

NTHBERITPARETHNBEARE, TEBARNNERUNRANCHREERXLESBUIEE
EE., REEFMMNESIBAL (Sl Units) E—TEENINE, BFSRARAKREEE TR
BEH, AL, ERARGIEEEHEHT-ETE, AEBERNERPUFBELERES.

For example, font sizes on computers are measured in points (pt.) and 1” is equal to
72pt.; therefore 12pt. is equal to 0.167” or 0.42cm. When viewing a 12pt. font on your
computer screen at 100%, or when viewing a computer print out, the size of the font will be
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equal to 0.167” or 0.42cm; however when a presentation is projected on a large screen the
image is magnified by a factor of (x) which you will calculate later on.

fian, BN LENFERNUS (pt.) REBLL, 1"FF72pt, ; Jtl:12pt%310.167£§f§2
042X, HEF12pth, HENER LHFEN100%, HEEEITENITENHLA,
RR/INEFT0.1675~F540.42cm; BE, ZERXRRFEI AR L, l1%A755U<
(x) , NMREXTHITITE.

The following calculations show the viewing angle of a 12pt. font when seen at
100% at the optimal viewing distance of 30.5” or 80cm. This measurement will be
important once the enlargement factor of the presentation is calculated.

M IHEERT 12ptAIM A, £30.55 T 80E KM REMEE F100%ERINIFF, —
TE TERXRHNBARY, LNSEIFEEE,

Imperial Measurements: Metric Measurements:
12pt. 12pt.
an(4) 31.57 an(4) 80cm
0.167”7 0.42
tan(A) = o7 tan(A) = o
31.57 80cm
m4& A = 0.304° m4& A = 0.304°

To review, the standard 4:3 XGA screen size is 14.22” or 36.12cm wide and 10.67”
or 27.09cm tall, and the interactive white board screen that your final presentation will be
shown on also uses the 4:3 aspect ratio and the XGA resolution; however the interactive
white board screen has the dimensions of 63” or 160cm wide and 46.45” or 118cm tall.

Bl —T, #RER4:3 XCARRRT7914.225~78(36.12[EXK%, 10. 67"';'7"&7_3?,27 09[E>K
5, RRBERXBREETHNRENARFERRER4IMPELENXGAZHIR,; AT, REX
BiRFESENR T H63R TR 160[EREE, 46.455~TE118[EXRST,

With the size of both the computer monitor and projection known the enlargement
factor can be calculated by dividing the size of the projection by the size of the computer
monitor. In this example the magnification factor is equal to approximately 4.4; therefore a
12pt. font which is 0.167” or 0.42cm tall when viewed at 100% on a computer monitor will
be enlarged to 0.734” or 1.86¢cm tall when displayed on the interactive white board. With
the size of the magnification and angle of view known an equivalent viewing distance can
be calculated.

ATENERSNRERIEANNERLT, INBTERERIBRUTENERBHIRTH
TTERARE., RGP, MARBAET44; AR 12pt, HEITENEREE E100%M
A, SEN0.167RTH0.L2EXNFRERENBRLERIIFAZE0.7345275(1.86
EX, EEMBRARNMANERLT, AIMTELFRIE.
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Using the viewing angle of 0.304° and the magnified hight of the font which is 0.734”
or 1.86cm, the equivalent viewing distance can be calculated. In this example the
equivalent viewing distance is 138.34” or 3.51m away from the interactive white board. A
schematic for a computer class is shown on the next page, and the equivalent viewing
distance has been marked. Any student sitting behind this point would perceive objects in
the presentation smaller then they would see on their computer screens.

{EA0.304°NMATFFENMARSE (0.73452<F81.86cm) , AILAITEFHMEE, E4HG
B, SREXARNERNIEN138.34“53.51K, FT—T1ER TITENENRER, FHix
LT FRRAMER, LEX—REENEEERZRRRERXARHRIALE TR
fifFs EERRREN,

Classroom Example: Layout 1
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Legibility As A Function of Size BJiE{%

In this example a standard classroom layout is shown at a scale of 1:100. This
means that one (1) centimetre in the schematic drawing is equal to one (1) meter in real
life. Using a ruler you can determine the viewing distance from the projector screen at
different locations in the classroom by using the scale ratio provided in the lower right
corner of the schematic. Alternatively you can use the measurements shown on the
schematic to calculate distances along both the horizontal and vertical axis of the
schematic. Then Using trigonometry you can calculate the diagonal angle of view of
students who are siting towards the outer edges of the classroom.

EAGR, IEREMEMU1100NLEAER, SERETERFHN— (1) EXFTIUIE
ERR— (1) K, ERIMR, BYREEA THENLEFIRBERZEFARUERNREINEF
BHNEER. 3F, EAREELERNNEERTE GREEKFHAEEMES.
R, ER=ARBTEHLEREINGHNZENNAENA.

Space for CalculationsitEX

Classroom Example: Layout 2
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Legibility As A Function of Size FJiE %

In this example the same classroom is shown but the computer work stations have
been laid out in a different configuration. The dimensions of the room and the number of
computers in the class are identical to the first example; however this layout has more
desk space at each computer workstation and has more open floorspace. In this example
the maximum viewing distance between the students and projector screen can be reduced
slightly from the previous example; however there will still be students who will be sitting
toward the far corners of the classroom in this layout as well.

EAGS, BRTHRNHZE, BFENIFENGREARRE. HEMHRTNRE LATEN
HESETOIFERE; AW, XMEEESMTENIAEERLEESHNHRRTE, #F8
BESHAMR GHEE, ARROFR, ZESBRENERZENEANERR A UALLE—
OIS BEEXMMER, MASTEFELERZNTA,

Do you think this change will have much effect on the relative viewing angle of
students in the back of the classroom? Discuss this idea with your peers and support your
answer with evidence from the reading.

RAARMECZNAEEEFENBSMETERAZIENG? SIRREEFHRTITE, FAM
ERRIEHE S IFRIIE SR,

Stage 6: Determining What Size To Use 6P Ex: R~THIERF

In the first classroom example the back row of desks is located 11m away from the
projector screen; however students sitting towards the outer edge of the class would be
viewing the projector screen from an angle. This means they would be viewing the screen
from a slightly greater distance than the students sitting in the centre of the row. Using
either a scale measurement or trigonometry it can be determined that students sitting in
the back corner of the provided classroom example will be viewing the computer screen
from a distance of 11.28 meters and at an angle 12.8°.

AR —THEROP, FHRRERRINERIAK; A, LEHZINDGNFESTN—
THENEREZNFES. SEREMIHISMEELERHIFENFZEHINEBSNERS. &
RZENES=ARE, FAINGHALEMRESEROEAENZERM1.28KNIEEH
12.8°NAENEITEIRES.

From the viewing distance of 11.28m and an equivalent viewing angle of 0.304° the
equivalent perceived size for a 12pt. font can be calculated.

M11.28mEVILEREEE 0. 304°NFBMRABENRE, FILITEL12ptRIFRRART,

Opposite
11.28m

sin(0.304°) =
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Legibility As A Function of Size FJiE %

The size of the magnified font on the projector screen would need to be 5.98cm
2.34” tall in order to be perceived as the same size as 12pt. font on a standard XGA
computer monitor. However this size is still magnified by a factor of 4.4X which was
determined earlier in this document. In order to get determine the font size that needs to
be selected when working at a scale of 100% on the computer, the magnified size of the
font needs to be divided by the magnification factor of 4.4; therefore the revised size of the
font at a scale of 100% would be equal to 1.36¢cm or .54”. Since one half of an inch is
equivalent to a 36pt. font size the closest equivalent font size that could be used in the
presentation would be a font size of 36pt.

?ﬁ%%ﬁﬁ()ﬁ%kﬁiﬁ?ﬂ‘ﬂ’]ﬁd\%E?‘ﬁ 98@5&2.34%1%‘, ZFBEH A9 5 12ptHlEEIFI RN
WEXGATT B ERas ERUFIR, A, ERIDAWBEAK T 4.4, A THREREITENL
IX100%RIEE I TARRS TR EJ&T:FE’J%{ZU(/J\ BEBFFERRBRARNRURARE4.4; E
Lt, 100%LEBI FFARRMETT R/IVKEZET1.36cms10.54", EAFH~TEFET36pt, FAKIVE
XA R A {E AR BRI R F R A/ A 36pt.

Conclusion 245

Always think of how far away your audience will be away from the presentation
screen in your classroom. Select a font size large enough for the audience to read. Most
people cannot read a font size smaller than 24pt. from more than 3.5 meters away. The
minimum safe font size you should use in a presentation is 36pt.; however a font size of
48pt. is better for bulleted lists or descriptions in your presentations. Titles should be even
larger and use a font size of such as 72pt. or even 96pt.

IRREENRBERNES, EE—TERBARNFEHRENE, KSHMAMISKUINTE
B N\TF24ptA IR, SERXARF N ERNRINREFIRRINI36pt, 48ptNFIRRFEE
TXRPERANBNSTIREER, mENEAX, FEMR72ptEZE%6pt,
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