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THE PENDULUM

mple Pendulum
When a pendulum swings back
 and forth along the x-axi; the ve

nd forth, a string or thin rod constrains the bob to move
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ight of the bob has no x-component, the restoring force is the
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Precision Graphics & Wolfram Research

* Precision Graphics started working with
Mathematica on high-end math titles many

years ago to plot both 2D and 3D equations. L,

%

I
* We found that content beyond math equation-  ¢_ %-\_ »
driven visuals was available through ‘f— ; —a"
Mathematica and that it worked well with our <%
lllustration tools. .

* We are seeing more authors providing
Mathematica Notebook (.nb) files as source
images on Physics, Calculus, etc. and time is
saved in rendering.




Accurate Content

lllustrated scientific content should be easy to understand
and rendered in a clear way.

All of this is secondary to Accuracy! If content is not accurate
then the value is not there.

- Set expectations early for who will be
developing content, how the content will be
delivered and what the workflow will be for

review.
\_ )




How can we move ideas from the mind of the content
creator to the artist with the least amount of translation?
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* Give an idea of how you want information presented - Is this a 3-
dimensional object? If so, what view best shows what I'm trying to
convey? How do | let the artist know this? How large do you want this?
Does it need to have an environment or background image?
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specific country, would it be helpful to have a locator map to go along
with it? Would the information be clearer with bar charts, pie graphs,
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I'm ready to start. How do |
communicate my thoughts?

Transfer information in an organized and clear way

* Give an idea of how you want information presented - Is this a 3-
dimensional object? If so, what view best shows what I'm trying to
convey? How do | let the artist know this? How large do you want this?
Does it need to have an environment or background image?

 Are there supporting images needed - If I'm showing statistics about a
specific country, would it be helpful to have a locator map to go along
with it? Would the information be clearer with bar charts, pie graphs,
etc.?

* Prepare clear instructions for the visuals - Make sure the artist knows

what is live manuscript and what is supporting reference materials and
iInstructions.



Standard Pathway from Concept to Creation
of Visuals

Visuals needed Hand-off of Development Rendering and Final Visual
for publication Information Phase Revisions Process Delivered

Content Owner Art manuscript is Artist provides sketch Artist provides Final illustration or
needs art prepared given to artist. or rough image for first pass rendering. animation is provided.

for publication. content review. Revision rounds are
added as needed.

Content Revisions or Image is reviewed
Owner additional information and revisions are

and direction is returned to the artist
@ Artist provided. if needed.

Standard workflow

* The better the handoff of content and instructions at the onset of this
workflow the smoother the steps following.

* Development stage could be eliminated or significantly reduced by
using .nb files as a starting manuscript.

e Correction passes can be reduced and the art schedule shortened if
useable content is provided at the onset along with clear instructions.
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Standard Pathway from Concept to Creation

Visuals needed
for publication

Content Owner
needs art prepared

for publication.

Hand-off of
Information

of Visuals

Development
Phase

Rendering and
Revisions Process

Artist provides
first pass rendering.

Revision rounds are

Final Visual
Delivered

Final illustration or
animation is provided.

added as needed.

Image is reviewed

Manuscript .
and revisions are

@ Content
Owner arrives as ,
.nb file returned to the artist

@ Artist if needed.

Workflow using .nb file as manuscript

* The better the handoff of content and instructions at the onset of this
workflow the smoother the steps following.

* Development stage could be eliminated or significantly reduced by
using .nb files as a starting manuscript.

e Correction passes can be reduced and the art schedule shortened if
useable content is provided at the onset along with clear instructions.
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Value in information handoff via .nb files

e Author has more control over his or her content.
* Artist has content that can be imported directly into their applications.

e Importing content can be reflected in time and cost savings.

e Accuracy is maintained working with original materials.
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e Hand drawn author sketches - This gives great information about layout,
content, labeling, and general level of information.

e Data to scan and trace or input - Accurate content but when complex can
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The Spectrum of Manuscript

e \Written description - Most subjective and open to artist interpretation.

e Example from competitor - Gives basic content but making it new and
different can introduce content errors.

e Hand drawn author sketches - This gives great information about layout,
content, labeling, and general level of information.

e Data to scan and trace or input - Accurate content but when complex can
take time to render and proof to make sure all data traced accurately.
Open to input error.

e .nb file as manuscript - Accurate and ready to use content!




The Spectrum of Manuscript

More subjective Less subjective
and a larger leap to and efficient steps
final image to final image
—
Written Example Hand-drawn Data to scan b file as
. from author and trace or .
description manuscript

competitor sketches iInput




The Spectrum of Manuscript

More subjective Less subjective
and a larger leap to and efficient steps
final image to final image
—
Written Example Hand-drawn Data to scan b file as
. from author and trace or .
description . . manuscript
competitor sketches iInput

We can work with all types of manuscript to get a well rendered final
Image. However, the more subjective or unclear the manuscript, the larger
the leap between supplied information and final image.

Following are some examples of types of manuscript and where they
might be improved to streamline the workflow.




The Spectrum of Manuscript - Bad

BODY SYSTEMS

Made up of cells organized according to specialization to maintain hom
See Chapter 1.

NERVOUS SYSTEM
through electrical signals to control rapid
sponses of the body; also responsible for

higher functions—e.g., consciousness, memory,
and creativiy.

See Chapters 4,5,6,and 7.

~ RESPIRATORY SYSTEM
Obtains O, from and eliminates CO, to the |
external environment; helps regulate pH by [
adjusting the rate of removal of acid-forming CO,
See Chapters 13 and 15.

URINARY SYSTEM

Important in regulating the volume, electrolyte
composition, and pH of the internal environment;
removes wastes and excess water, salt, acid, and

other electrolytes from the plasma and eliminates
them in the urine.

See Chapters 14 and 15.

DIGESTIVE SYSTEM

Obains nutrients, water, and electrolytes
from the external environment and transfers
them into the plasma; eliminates undigested

food residues to the external environment.
See

REPRODUCTIVE SYSTEM
Not essentialfor homeostasis, but essential for
perpetuation of the species.
See Chapter 20.

EXTERNAL CIRCULATORY SYSTEM
ENVIRONMENT Transports nutrients, O, CO,
See Chapters 9, 10, and 11.

| MUSCULAR AND SKELETAL SYSTEMS

| ENDOCRINE SYSTEM
Acts by means of hormones secreted into
the blood to control processes that require
duration rather than speed—e.g., metabolic
activities and water and electrolyte balance.
See Chapters 18 and 19.

HOMEOSTASIS

A dynamic steady state of the

constituents in the internal fluid
environment that surrounds and
exchanges materials with the

1 See Chapter 1.
INTEGUMENTARY SYSTEM
Se

Is.

Factors homeostatically maintained are:
ves as a protective barrier between the

external environment and the rel

foreign
ut

regulation

See Chapters 12 and 17.

Concentration of waste prod
See Chapter 14,

See Chapter 15.
oncentration of water, salt, and
other electrolytes
See Chapters 14, 15, 18, and 19.
See Chapter 17.
» Volume and pressure

« Temperature

| MMUNE SYSTEM

| Defends against foreign invaders ant Protects agaif
cells; paves way for tissue repair. foreign invad
See Chapter 12.

tbody parts and allow body
jenerating muscle contractions See Chapters 1, 2,
are important in temperature regulation; calcium
S stored in e \ 0, and ongoing eli
See Chapters 8, 17, and 19. 4

eded to power lif
cellular activitie
Food + 0, C

ormin,

sustaining

00d + 0, CO, +
See Chapter 17.

~_

oncentration of nutrient molecules
in See Chapters 16, 17,

Concentration of O, an
See Chapter 13.

18, and 19.
d

See Chapters 10, 14, and 15.

Need homeostasis for their own
: | s I and for perf
specialized functions
Enables the [ survival of the whole body.
d , and 3.
T Need a continual supply of nutrients and |
is stored in the bone. imination of acid-
forming CO, to generate t
ne

g
sential for

acid:

energ;

<«— Good reference for

layout and labeling




The Spectrum of Manuscript - Bad

BODY SYSTEMS
Made up of cells organized according to specialization to maintain homeo
See Chapter 1.

NERVOUS SYSTEM I | ENDOCRINE SYSTEM &\ h
through electrical signals to control rapid Acts by means of hormones secreted into " ,
sponses of the body; also responsible for the blood to control processes that require

higher functions—e.g., consciousness, memory, duration rather than speed—e.g., metabolic
and creativiy. activities and water and electrolyte balance.

4 .
See Chapters 4,5,6, and 7. ; See Chapters 18 and 16. e
Pelen b HOMEOSTASIS
A dynamic steady state of the |

constituents in the internal fluid
environment that surrounds and
exchanges materials with the
\ 7 See Chapter 1.
~ RESPIRATORY SYSTEM | : TEGUMENTARY SYSTEM | Factors homeostatically maintained are:
Obtains O, from and eliminates CO, to the | i | Serves as a protective barrier between the * Concentration of nutrient molecules
£ = L i 2 % i - fuids See Chapters 16, 17, 18, and 19.
external environment; helps regulate pH by /i external environment and the remainder of the
i 2 & Concentration of O, and CO,
adjusting the rate of removal of acid-forming CO, body; the sweat glands and adjustments in Keeps foreign 2

See Chapter 13.
See Chapters 13 and 15. / 3 4 skin blood flow are important in temperature aterial out Concentration of waste prod

tegiation. | See Chapter 14.
See Chapters 12 and 17. | H  See Chapter 15.
oncentration of water, salt, and
other electrolytes

URINARY SYSTEM

| i 4

| See Chapters 14, 15, 18, and 19.
Important in regulating the volume, electrolyte | 3 2 \ « Temperature  See Chapter 17.
composition, and pH of the internal environment; | 3 1l * Volume and pressure (XN
removes wastes and excess water, salt, acid, and N See Chapters 10, 14, and 15.

other electrolytes from the plasma and eliminates
them in the urine. IMMUNE SYSTEM

- i - L] L] L]
See Chapters 14 and 15. s : j Defends against foreign invaders and cancer Protects agai
4 I\ | cells; paves way for tissue repair. foreign invad
—_— A | See Chapter 12.
DIGESTIVE SYSTEM W { L 2 )

|
Obtains nutrients, water, and electrolytes |

| L]
fom th extemal svimentan tansiers \ maKe a r'tl St at er a
them into the plasmay eliminates undigested | CELLS

food residues to the external environment Need homeostasis for their own

L SR | survival and for performing
MUSCULAR AND SKELETAL SYSTEMS specialized functions essential for

hapte 1 T
|
| Si al W nables [ st | of the whole body. \
| Support and protect body parts and allow body | Enables the = |
REPRODUCTIVE SYSTEM B\IN | movement; heat-generating muscle contractions __| See Chapters 1, 2, and 3. |
Not essential for homeostasis, but essential for | \ J‘ are important in temperature regulation; calcium : Need a continual supply of nutierts and
acid- |
|
L L&

perpetuation of the species. is stored in the bone. e \ 0, and ongoing elimination ¢

\ forming CO, to generate the energy
, 17, and 19, g CO, 10
B 588 o mre needed to power life-sustaining

e Y information.

EXTERNAL || CIRCULATORY SYSTEM
ENVIRONMENT {| Transports nutrients, O,, CO,
See Chapters 9, 10, and 11.




The Spectrum of Manuscript - Bad

Manuscript pages
provided are what
the author wants

Color map according to key

but... quality of manuscript
is bad. Artist will have
difficulty in confirming the
content when they
redraw.

Manganese
Fluonde

Estimated 5 times as much as the 10 times as much as the
requirement for lestimaled requirement esfimated requirement
young adults




The Spectrum of Manuscript - Bad

«— 2D reference for 3D image.
Artist is responsible for pulling
content.

Fig. 11.2. Show as 3D ball and stick model




The Spectrum of Manuscript - Bad

«— 2D reference for 3D image.
Artist is responsible for pulling
content.

Fig. 11.2. Show as 3D ball and stick model

but... these .nb files would ——
have been helpful to clarify
what is wanted, give author
control over view, and

provide artist with useable
content from the start.




The Spectrum of Manuscript - Better

branc illustrating the fluid mosaic model. Please do some |

el «— Artist instructions

References

for the gene expression chapter, we'd like a dimensional piece that uses the corffeptual components of fig-
ure 13.12 in C7, p.206 (on the left). The parts of this figure that we want to shoff are 1) DNA in the nucle-
Transcription Assembly of RNA on unwound regions of DNA molecule us being transcribed into RNA, 2) RNA coming out of the nuclear pores, 3) difffrent RNAs converg

the cytoplasm, and 4) the result of the convergence, which is the polypeptide cfining out of the ribosome
(more than one ribosome translating the same mRNA if possible).

4 The art below shows dimensionality and the level of detail we like. The bottomffrt shows a nucleus with
/’ DNA in it, but the DNA does not come out of the nucleus as the drawing implidf. Any color that works

P is fine, although transparency and light as in the immunity piece would be fabufpus (the art below shows

aribosome that looks a little like poo attached to mRNA and protein that look Ifke dead twigs). However
you can get the layout to work is fine, but please remember not to put importanfiparts in the gutter. No

labels or callouts.

\v tRNA
mRNA B
processing ¥

proteins —w ‘

, mature mRNA ribosomal
transcripts subunits

Content and —> | |
callouts

————oee.. Convergence
. of RNAs
Translation
amino
/ ribos
and tRNAs
[l At an intact
ribosome,
R synthes
a polypeptide
chain at the

render in new and i
different layout

Final protein




The Spectrum of Manuscript - Good

p

r" Promoter - -

for str bxF | |rpsL| rpsG | | fus ) |

] = = ) == !
A gt - Unknown  Ribosomal Elongation Elongation
Unlnswn Q,‘boso(m] ﬂﬂ:bm!m{ Blowsation  Bloy fiom function protein S7 factor G factor Tu
Funchon ?@,‘g’" 'P?;m fachre facta T Ribosomal
protein S12

Mutations in the gene rpsL, encoding ribosomal protein S12, confer

< Mutehims wn the gene rpsk, enceding. ribocoma
"Proﬁa'n $12., conter resistance o e antibiohic

Sh"efb myai n.

resistance to the antibiotic streptomycin.

Hand drawn author sketches Final art drawn from
manuscript




The Spectrum of Manuscript - Now we're talking!!

.nb Files Save Time, Cost, and Reduces Introduced Errors

.nb file as manuscript Final printed file Final animation




The Spectrum of Manuscript - Now we're talking!!
.nb Files Save Time, Cost, and Reduces Introduced Errors

fname = fdir
sShow[Plot3D[

ViewPoint
Graphics3D[{
Graphics3D[{Yellow, Thick, Line[{ gi
Graphics3D[ 1low, Thick, Line[{0Origin,
Export [fname, %];

(a) F(x, y) = sin xy is continuous everywhere

.nb file as manuscript Final printed file

From TAN. Single Variable Calculus, 1E. 2010 Brooks/Cole, a part of Cengage Learning, Inc. Reproduced by permission. www.cengage.com/permissions


http://www.cengage.com/permissions
http://www.cengage.com/permissions

The Spectrum of Manuscript - Now we're talking!!

.nb Files Save Time, Cost, and Reduces Introduced Errors

.nb file as manuscript lllustrator final file
Top: original .eps from .nb file
Bottom: Book styles/sizing applied



Case Studies - How do we work with .nb files?




Case Study One - Using Mathematica for 2D content

datal = CountryData[" UnitedStates", {{"GDP"}, {1980, 2008}}];
data? = CountryData["Japan", {{"GDP"}, {1980, 2008}}];

data3 = CountryData["UnitedKingdom", {{"GDP"}, {1980, 2008}}]; .nb file ShOWing line graph
DateListPlot[{datal, data2, data3}, Joined — True, and SCatter plot data for tWO

GDP US(Blue) vs Japan(Purple) vs UK (Tan) I | | u St ratl ons

PlotLabel - "GDP US{(Blue) vs Japan{Purple) vs UK{Tan)"]




Case Study One - Using Mathematica for 2D content

datal = CountryData[" UnitedStates", {{"GDP"}, {1980, 2008}}];
data? = CountryData["Japan", {{"GDP"}, {1980, 2008}}];

data3 = CountryData[" UnitedKingdom", {{"GDP"}, {1980, 2008}}]: .nb file ShOWing line graph
DateListPlot[{datal, data2, data3}, Joined — True, aﬂd Scatter plot data for tWO

PlotLabel - "GDP US{(Blue) vs Japan{Purple) vs UK{Tan)"]
GDP US(Blue) vs Japan(Purple) vs UK (Tan) llustrations

ListLogPlot [{CityData[#, "Elevation"], CityData[#, "Population"]} & /@
CityData[{All, "T1linois", "UnitedStates" }]1]




Case Study One - Using Mathematica for 2D content

"M GDP.eps @ 200% (RGB/Preview)

.nb data exported as .eps
directly into lllustrator.

GDP US[Bluellvs Japan[Purple[ vs UK[Tan[l

1.20 103
1.o0 10"
8.00 10'2
6.00 102
4.00 102

2.00 1012

Content of the file is easy to
manipulate and adjust to
book styling



Case Study One - Using Mathematica for 2D content

"3l GDP.eps @ 200% (RGB/Preview) ]

.nb data exported as .eps
directly into lllustrator.

GDP US[Bluellvs Japan[Purplell vs UK[Tanl(] B Tlincisscatter cps @ 200% (R TEE

1.20 103
1.o0 10"
8.00 10'2
6.00 102
4.00 102

2.00 1012

Content of the file is easy to
manipulate and adjust to
book styling




Case Study One - Using Mathematica for 2D content
Final images as seen in print

GDP of U.S. vs. Japan vs. UK.

[ United States
@ Japan

@ United Kingdom

ar)

GDP (U.S. doll

Accuracy was maintained
and time was saved not
having to redraw data!




GDP (U.S. dollar)

Case Study One - Using Mathematica for 2D content

Final images as seen in print

GDP of U.S. vs. Japan vs. UK.

1.2 X 1013 [ United States
@ Japan

10 X 1013 M United Kingdom

lllinois population distribution by elevation

Q N Chicago

6.0 X 1012

40 x 1012

20 X 1012

0

Population

Accuracy was maintained
and time was saved not ™
having to redraw data! Elevation (m)




Case Study Two - Mathematica to define motion path

Spirograph

.nb file showing equation and
e S path for pendulum motion.

9 Cos[t 9t, 9Sin[t 9t
Parametricl’lot[{%[] +Cos[T], %[] -Sin[T]}, {t, 0, 147},




Case Study Two - Mathematica to define motion path

Spirograph

s 5 .nb file showing equation and
path for pendulum motion.

[ 9Cos[t]
ParametricPlot [-l
16

+Cos[¥],

.nb file is imported into
lllustrator to be used by
Maya as the motion pathway
for the final animation.




Case Study Two - Using Mathematica to dictate motion

Maya view showing motion plot from Mathematica

Mathematica provided Maya with an equation
based pathway for it to trace.

st Dets ation | Dyname Fhad Fi Genesal | H ParEffects | Polyg 0 ubd ufaces | Toon | metals_prese DVY
CLOOVVOERL KT TSl I &




Case Study Two - Using Mathematica to dictate motion

Maya view showing motion plot from Mathematica

Mathematica provided Maya with an equation
based pathway for it to trace.

This workflow
saved time in
processing and
allowed Maya
to avoid
complex
calculations.




Case Study Two - Using Mathematica to dictate motion

o \ ‘; l?'\:" - 4‘5“."
fAt) =——=+ cos(5)
X 16 d

7 sinif) Lo 9
- Sini=)

Final animation in Maya




Case Study Three - Using Mathematica for 3D Content

Structure information of DNA can
be imported directly from the online
protein databank in Mathematica.

The default is a ribbon-like
structure. By changing the
“Rendering” option, spacefilling
and ball and stick models are
available.
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Case Study Three - Using Mathematica for 3D Content

Structure information of DNA can
be imported directly from the online
protein databank in Mathematica.

The default is a ribbon-like
structure. By changing the
“Rendering” option, spacefilling
and ball and stick models are
available.

DNAdata = Import([“http




Case Study Three - Using Mathematica for 3D Content

B Ball and stick from
Mathematica .nb file




Case Study Three - Using Mathematica for 3D Content

| Ball and stick from
Mathematica .nb file

_____________________

Adjusting orientation

within .nb file. You can
ensure that the information is
presented exactly according
to your specifications
because you placed it
yourself.




Case Study Three - Using Mathematica for 3D Content

Content owner has control over
many details. Make any final
adjustments to the data, while
it's all still stored in Mathematica
and can be easily adjusted.




Case Study Three - Using Mathematica for 3D Content

Content owner has control over
many details. Make any final
adjustments to the data, while
it's all still stored in Mathematica
and can be easily adjusted.
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®06 DNA_BS_demo_cyl_adj.nb (=)

Exporting image as an .obj file. Image to
be imported by Maya.
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Image as imported
by Maya
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Exporting image as an .obj file. Image to

be imported by Maya.

Image as imported

.l.H....r.m..h.
) "

L' >
B e
- £ -

R AN =

) RE ey

AGrEat .,

=

Color and shading
added in Maya




Case Study Three - Using Mathematica for 3D Content

Rendering image in Maya for use in
print once color and texturing are
set up in book style.




Final printed image
Stills of 3D image
pulled out of Maya
and adjusted in

Photoshop and
lllustrator. File is
ready for print.
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Rendering image in Maya for animation once
color and texturing are set up in book style.
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Animation to accompany
print image

Data for all structures were
pulled out of Mathematica,

adjusted to book styles and
animated in Maya.
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Thank you
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For more information contact:

Jan Troutt
Vice President

217.359.6655
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