Geog183: Cartographic Design and Geovisualization Spring Quarter 2020

Lecture 10: Production, Reproduction
and Dissemination



Historical development

* Ancient maps: many media and materials
e Papyrus used in Ancient Egypt 4thCentury BC

* Paper was invented in ancient China during the Han .
Dynasty (about 100BC) using mulberry bark and hemp
rags

* Printing press developed in China by the Han Chinese
printer Bi Sheng between the years 1041 and 1048 | - |

* German printer Johannes Gutenberg in 1450 _

[ J Printing reVOIution 800000000
* Wood, stone, copper engraving .
» Offset press in 1875 by Robert Barclay of England for .

the United States for printing on paper.

printing on tin, and in 1904 by Ira Washington Rubel of H
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Turin Papyrus map

Ancient Egyptian map

Oldest surviving map of
topographical interest from the
ancient world

Discovered at Deir el-Medina in
Thebes

Drawn about 1160 BC by
Amennakhte

Prepared for Ramesses IV's
qguarrying expedition to the
Wadi Hammamat to obtain
blocks of bekhen-stone




Copper plate engraving: Wax and oil + ink
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Offset printing: Uses CMYK color model
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Lithography (Offset printing) and Photography
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InkJet and LED displays/projectors
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Technology dependence

Relationship of Line Screen to Printer Resolution

Low Resolution Printer High Resolution Printer
X
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8 x 8 grid ylelds 64 “spots” per halftone cell 16 x 16 grid ylelds 256 “spots” per halftone cell
for a total of 64 different shades of gray for a total of 256 different shades of gray

Banding (left) in a continuous tone image due to
insufficient printer resolution for the chosen line screen
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Dissemination

* Print for sales

* Print for other media, books, magazines, newspapers
e Often required continuous series and coverage

* Massive update problem

* Most maps sat unused (but lasted well)

* Atlas moved to digital then web

 Web mapping uses blogs, newsfeeds, social media, twitter, etc for
dissemination

* Map providers now online powerhouses, Google, Here, Bing, Apple




Map editing
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Revision with images and provisional line maps
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evision to OpenStreetMap
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| . OpenStreethap | Public GP... % |
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w.openstrestmap.org/traces C || Q Search wBEe ¥ &F& 0 =

@] Most Visited B Google ﬂ Google Calendar :: eGrades :: Gauchospace :: UC Online Login ' Web of Science [v.5.13... m CMNM.com - Breaking ... @@ NPR: National Public ... :: UCSB Graduate Divisio... m@ Sign In/Register

-
2 OpenStreetMap GPS Traces User Diaries Copyright Help About Log In Sign Up
Public GPS traces
Browse recent GPS frack uploads Upload a trace = See your traces L
Newer Traces | Page 1| Older Traces
Los_Santos.gpx ... (3,296 points) ... 4 minutes ago more / map / edit PUBLIC
4/1 Traces GPS Pueblo de Los Santos, v el RIO Chica Mocha
by Bastien59880
Active_Log_ 2015_01_31_12_03.G6P¥ . (2,218 points) . 15 minutes ago more / map / edit IDENTIFIABLE
The Syferfontein Area
by Lebza
activity_B82061785.gpx ... (18,252 points) ... 26 minutes 3g0 more / map / edit IDENTIFIABLE
summana late nord
by kkigp in summano
2014_09 06 Lindau_Tettnang ... (1,626 points) .. 39 minutes ago more / map / edit IDENTIFIABLE
Gechashing adventure from Lindsu to a fomest near Tettnang
by TFTD in Gechashing, Lindau, Tettnang
2014_07_31_Schlachters . (704 points) . 42 minutes ago more / map / edit IDENTIFIABLE
Gechashing adventure from Lindau to Schlachters
by TFTD in Gechashing, Lindau, Schlachters
upld_020215.gpx ... (756 points) ... about 1 hour agoe more / map / edit IDENTIFIABLE
“-—-.________ Marmriotts ares

by messpert jn | Crefoedshire Witnea

B -2 0 € @k a0 E[SO]]




OSM map parties

Let's put Beirut on the Map!  OpenStreetMap.org Ji)

: Hamra/AUB sector
istoric morfibrd :  Saturday 29 August at 11:00 am

name:.en Clock Towgr o AL S LT TS
name:ar il '

amenity embassy

country it
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junction roundabouﬁ_ “uname.en de la mosquee E-Omari
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It's fun. It's free. You can help. Check trim/mapbeirut
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Separations

A
Digital Film negative Printing{_plate
map file (Positive)
B
/Cyan
/Magenta
/ Yellow
Digital /_Black
map file Film negatives Printing plates
(color separations) (positives)
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Mylar map separates--Scribing
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Application Software

I\/I a SS re p rOd u Ct | O n Produces digital map file

(vector and/or raster data models)

/= Photo Printing Services - D... | o | O ]
(,' fedex.com/us/of oto-printing.html e || Q Search wB 4+ A 0 =
[8) Most Visited [EJ Google g jar { eGrades [} Gauchospace { ! UC Online Login ‘  Web of Science [v.5.13... Bl CNN.com - Breaking ... @m NPR: National Public... UCSB Graduate Divisio... @ Sign In/Register
nnnnnnnnnnnnnnnnnnn fedex.com | Location % =
deg* Shipping + | Copy &Print + | Signs & Banners v | In-Store Only + Q
FREE SHIPPING Printer Driver
on print orders of $100 or more with FedEx Office® Print Online. Converts d |g ital map file into page descri ption data
in rticular ription lan
Photo Printing Services ( a pa cula page deSC p O a guage)
FedEx Office® Print & Ship Center also offers a full range of photo printing services

| = s =
that can help you make the most of your photos. P “,‘ !/ =
,” y - rinti es -
& - — B4 u ide:
B 34 ¢ Y 2 S b i Print
N S \ = b onal
’
| .

" po—— Raster Image Processor (RIP)

We'll help you create, print
2 finich

Interprets page description data and
produces raster image

l

Printing Device
Processes raster image and prints the map
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Dot screening
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Pantone




NH
Proofs

m,“FOK A AMERICA'S
5 NEWS 4

* ELECTION HQ »

channel

< Digital Proofs > Separation-Based Proofs ——
Oln-ééréﬁn Monochrome Color § | ‘ j |
dlisplay compos‘ite composite Overlay Lamma"te Press check
O ooooo | ‘ |
I
Lowest < Cost and Quality > Highest
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Enter the Internet

NTERNET
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THE ARPA NETWERK
DEC 949

Y pepes

(Courtesy of Alex McKenzie)

T

Leonard Kleinrock demonstrates how the first
Internet communication was made with the help
of an Interface Message Processor machine at
his office at the UCLA Computer Science
Department in Los Angeles 1969



ple’s Hypercard “Stacks”

Wikipedn=""—"—"r—r——————— M H

| F

55 £ | iEEE

E:E Wikipedia

&y . =

Al® TN MRS . \
WIRIPEDTA- @
- Tl Free Bacyelipedin |
Welcome to HyperCard s Rypertard

a
4

MNext

Script du

Langage de script @ | HyperTalk B

on mousellp
answer "Hello Hikipedians!" with "Cool"
ask "Hhat is gour nome?"
answer "You claim to be"EEi LR

end mouselp




Arrival of the Browsers

From Computer Desktop Encyclopedia
Feproduced with pemission.
12 2004 Mational Center for Supercomputing Applications

ix
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Netscape 1.0
for

Windows

Windows 3.1 or Later Required

Evaluation Copy
(Please Read License Agreement)




WorldWideWeb for NeXT (1991)

GNU Operating System - Free Softvare Foundation (FSF)

FSF | ESE Europe | ESF India Translations of this page
| GMU Operating System - Free Software Foundation

Welcome to the GMU Project web server, www.gnuorg. The SR
Project was launched in 1984 to develop a complete UMIX style operating
system which is free software: the GMU system. (GMU is a recursive
Acronym for Sldquo;GNU"s Mot UM &ndgua;; itis pronounced
Aldguo;guh-noo. &rdguo;) Vanants of the GMU operating system, which
use the kermnel Linux, are now widely used, though these systems are
often referred to as &ldguo;Linux, &rdquo; they are more accurately called

This is also the web site of the Free Software Foundation (F5F), FSF is
the principal organizational sponsor of the GHU Project FSF receives
wery litthe funding from corporations or grant-making foundations. We rely
on support from individuals like you who support FSF's mission fo
preserve, protect and promote the freedom to use, study, copy, modify,
and radistribute computar sotware, and to defend the rights of Frea

ite | Firud

This is anew version of the NextStep WorldWide'Web application with
thie liWy WYY librany. Bug repors 1o timbl@info.cem.ch, quoling the
verslon information above. Check the list of known bugs in the web
too.

This was the original prototypa for the Yorld-Wide ‘Web. Many
browers for other platforms now exdst{Read the web for details). After
many years lying fallow, this application has now sprouted images
and nested HTML elements and things. If you have an Intemet
connection, then using “Help® under the Info menu will tell you all
about this application. ¥ vou don't have an intermet connection -- get
onel )

If you want io be able to read news, you should set the name of your
local news server in the preferences.

(Back - |Finipanel T[] Selecton] li—li
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ArcView 1.0 1995
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Arc Internet Map Server (ArciMS)

3 Tahoma Virtual Atlas - Netscape
. V n C e W e Fle Edt View Go Communicator Help
a > A 4 o W < & B 3 .
Back  fouad Reload  Home  Seaich Netcape Piint  Secuity Shop  Stop

" Bocknaks i Locaton [p /7dswiones debrogue geo ot i ] @ Whats Rebted
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- -

] ]
‘ Maprested with ArcS - Copyright ) 1822:2001 ESRI Inc. | R 4
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. l ’ S e S A r‘ VI eW & =0=] Map: 1275739.77 , 165524.48 — Image: 452 , 362 - ScaleFactor: 69,04463367346927 % 4P @ 2 |
Astart| | 1 & 53 B RIS K @ || B)epriava [ Hotmail Message - Netscape| (B Tahoma virtual Atlas -... | O2Q@D R 1047
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Software Mash-Ups

l Homicide map - Homicide Report - Los Angel...

\ e 2 W rojects latimes, com/homicide map;
€ H

f._‘ v C I ‘Qs' Search the Web

The Homicide Report

THE TIMES CHRONICLES L.A. COUNTY HOMICIDE VICTIMS

Showing 24 homicides from Jan. 1, 2012 to Jan. 15, 2012
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Current view: 2012

Name Age Date
Gerardo Fernandez 20 1/Bf12 2
— w oo
Albet;to (';‘ruzr ' 38 ' 1/7{12

Juan Nunez 34 1f7f12
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Enter the GeoBrowser

Google Local 2004-5

Data “Portals”

Data “Clearinghouses’

NSDI -> GSDI

Open APIs

Discoverable data (Linked data)



Basic KML

<?xml version="1.0" encoding="UTF-8"?>
<kml
xmlns="http://earth.google.com/kml/2.2">
<Placemark>
<name>Simple placemark</name>
<description>Attached to the ground.
Intelligently places itself at the height
of the underlying terrain.</description>
<Point>
<coordinates>

-122.0822035425683,37.42228990140251,0

</coordinates>
</Point>
</Placemark>

</kml>




Web mapping

« Components
— Server
— User
— Mapper
— API/Software tools
— Publishing tools
 Bonus
— Interaction
— Animation
— Real time update
— Full color and transparency support
— Open, free, mobile



Linus’ Law: Open Source code development

"Given enough eyeballs, all bugs
are shallow.”



Open Source GIS

Basis in standards: OGC critical, but others e.g.
GeoVRML, X11, GeoPDF, GeoJSON

Includes code level tools, scripts, libraries, and
utilities

Clearinghouses for information: e.g. opensource.org
Support fora, wikis, lists, etc

Whole GIS systems e.g. GRASS, QGIS

Whole web-based services e.g. MapServer,
PostGIS



Sample code libraries

» cgal.org: CGAL Open Source Project to
provide easy access to efficient and reliable
geometric algorithms in the form of a C++
library

 OGR: Simple features library, C++ open
source library (and command line tools)
providing R/W access to vector file formats

« GEOS: Geometry Engine - Open Source,
C++ port of the Java Topology Suite (JTS)



HTML: Extend with GML, SVG, PHP, JavaScript

/@ Geogl83Syllabus x4 ¥ | _Keith ) ]
& C' [ www.geog.ucsb.edu/~kclarke/Geography183/Geog183.html w d 6&6 =
i Apps G Google [BY Breaking News, US. | I Google Calendar i Web of Science [v.5.1 5§ The New GauchoSpa: [3 Course Login |Online [} eGrades ¢ ' ScholarOne Manuscr

e - FhESS POPLARVOTE = ‘ = a4l Elements Console Sources Network Timeline Profiles » X
Y u "-“__-,_A.—,.. . i3 ~ .
GEOG —183 3 -v g " = == html xmlns="http://www.w3.0rg/1999/xhtml
e . . ] | P <head>..</head
Cartographic Pesign and Geovisualization | v <voay
i - i ’ dd>..</dd
- . N ot * a - - P> <dd>..</dd
- crme /body
/html
*** Link here to student Assignments ***
Class meets M W 3:30- 4:45 ELLSN 2620
| When |What |Listen |Read
Lecture 1: Scope of the class-- GIMP : Read Manual
No Vid :
March 28th and Inkscape fundamentals S Entries R vooy |
Lecture 2: The human vision system: P ctixa Vi Styles | Event Listeners DOM Breakpoints Properties
March 30th vision. perception. cognition and LECIUlE VIGEO |} octyre Notes %
- here + ds ¥ @
behavior 4 ‘
= element.style {
Aori Lecture 3: Thematic cartography., Lecture Video Slocum Chapters }
pril 4th - T : .
geovisualization and visual analytics ||here 1,2 SR z = ‘
ody { user agent stylesheet
; Lecture 4: A brief history of Lecture Video display: block;
April 6th information graphics here Rl Cliepter . Surgia: b op,
April 11th Lecture 5: Choropleth and bivariate  ||Lecture Video Slocum Chapters ‘
maps and classification here 41318
April 13th Lecture 6: Ma es and Data types :;z?;urw Slocum Chapter 5
A K i : J Show all
April 18th Lecture 7: Color and its use Lecture Video  ||Slocum Chapter s
here 10 | . display
. Lecture 8- Toponymy. typography and [[Lecture Audioc  ||Slocum Chapter [k
April 20th
map text here 1" 12300
As 8 [Lecture 9 Principles of map design  [|Lecture Video  |[Slocum Chapter v |jp- gt bok tom v

< v FRAM

4/27/2016



Link to video, etc

| G\KeithPCJan2013\Geography18 |
File Edit Search View Encoding Language Settings Macro Run  Plugins Window 7 X

cBEHE B sk 2tz EBEE(1ED IR R &Y

B Mainc | = scenario.andian_predict I B Makefile I = wiite_aif.c I = Maine I B write_aff.c I = adh I = write_aif.c I =] webgif ¢ | = gddemoc | = ode = Geog183html

127 -
128 B </tr>

129

130 Mo <L

131

132 <th><div align="left"><em><font face="Arial, Helvetica, =sans-serif">April 18th</font></em></divs</th>

ALEE

134 [H <tdr»<font face="Geneva, Arial, Helvetica, sans-serif"><a href="http://www.geog.ncsb.edn/~kclarke/Geographyls3/Lectured?.pdf">

135 B Lecture 7: Color and its mse </a></font></td>

136 <td><font size="-1" face="Arial, Helvetica, sans-serif"><a href="http://www.geog.ucsb.edn/~kclarke/Geographyl83/Lectured?.mpd">Lecture Video here</a»</f
137

138 <td><font size="-1" face="Arial, Helvetica, sans-serif">Slocum Chapter 10</font></td>

139 i
140 I </tr> 3
141

142 H <Tr>

143

144 <th»<div align="left"><em»<font face="Arial, Helvetica, sans-serif">April 20th</font></em>»</dive</th>

s

14a [H <td><font face="Genewva, Arial, Helvetica, sans-serif"><a href="http://www.geog.uncsb.edo/~kclarke/Geographyl83/Lecturels. pdf">

147 I Lecture 8: Toponymy, typography and map text </a></font></td>

148 <tds<font =ize="-1" face="Arial, Helvetica, sans-serif"><a href="http://www.geog.ncsb.edn/~koclarke/Geographyl83/Lecturels.wav" >*Lecture Andio here</a></font></
149

150

kit <td>»<font =ize="-1" face="Arial, Helvetica, sans-serif">Slocom Chapter 11</font></td>

152

153 I </tr>

154

155 H <L

156

157 <th»<div align="left"><em»<font face="Arial, Helvetica, sans-serif">April 25th</font></em»</divs</th>

158

'F|\Q =1 <Ay Ffont fame="Genewa. Arial. Aelwetina. sans-serif'»ca href="leotnrald ndf™> | S
4 m b

Hyper Text Markup Language file length : 12609  lines: 347 Ln:148 Col:6 Sel:0 Macintosh AMST as UTF-8 NS




For example

OpenLayers
Leaflet

MapServer
Geoforge software
GeoServer
GeoDjango

GDAL

Safe Software FME
CartoDB

. GeoJSON is used by



GeoJSON
simple
objects

Type

Point

LineString

Polygon

e o i " - n
& . Point™,
" e N e, ", r o/ 101
cocrdinates”: [30, 10]
" AR TG L — o = "
cvee LineosTtring ,
" = 3 o= " r
cocrdinates”": |
R e e SECor e S o
§ 30 =¥0% .. [X0; 301, [28. 28]
]
J
" = " v "
type™: Polygon™,
" ~d 5 LU i
coordinates [
BRI k! S 2 S o S
[[30, 10], T[40, 40)/ [20, 40], L=V
r15 407 r1o
r LYy 40 r L+Vy
20

Geometry primitives

Examples
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Sample software tools

« TARDEM, A suite of programs for the
Analysis of Digital Elevation Data

* Merkaartor is an OpenStreetMap editor
distributed under the GNU General
Public License

* Worldwind: browser tool for geospatial
data

R Merkascter - C/Users/Admin/Dosuments/Merkastonbe mas T R oy
e Edt Mew Gps Lojes Crete feure Node Rosd Restion Tocks Window Melp
R4 ¥ 2d F X ol L o T T S T L T
Ounrlosd Oonrioodriee (! Swe | o 2 Remon A
e 6x
2 [ tp-tone
R Detylayer
3@ uosdediorer
B

§ % 07000 denrieod

highuay residestiol
name Ruedes fpero.. =

namedr Rue des fpera..




For example: uDig

ulig

Fil= Edit Mavigation Layer Map Data Window Help
e RAEREEEN RG-S RO =i e R AR BT A = R

| Bd Map HM s
=5

o

D<>

| 1:130,365,02= || [_Gemerindanzn ||| -6081624, 2703055 [I
e
: = @ O <

” Sraf‘t ~ i SLEUTHS, Obeta_p... :’I;J CpenSource.odp - O,

7} ubig : Home - Mozilla ... B ubig



For example: Quantum GIS

G Ouantum GIS - 0.9.1-Ganymede [{Ganymede’) SantaBarbaral U

Filz=  View Lawer Setktings Plugins  Help
T HdE o BE YR EEEE o EEEED Q8

Legend

It southcoast_lu/S -
- den Re outhcoa
»® southcoast_luEy
x southcoast_lub1 :
% @l southcoast_lusd Feature Iu‘a""E
- (clicked coordinate) -119.85639526, 34.42417¢
=l AREA, 5.097035e-05
= [Parivad?
Area 0.000 5q.deq.
AREA 5.09703%e-05

L75_DOMWWIGESSE 1036
L7o_DDWia_1 4029
LAMDUSE _C 63
PERIMETER 0.0434185

Scale | 1:43103 | 1198862343791 |3 Renger ||
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|, OpenStreetMap x |+ u|ulel ﬁ
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S

“ www.openstreetmap.org/¥map=14/34.4124/-119.7078 C | | Search wB 3 A 0 =

|2 Most Visited [‘3 Google ﬂ Google Calendar [ eGrades | : Gauchospace {1 UC Online Login Web of Science [v.5.13... m CNN.com - Breaking ... @@ NPR: National Public ... i} UCSB Graduate Divisio... Sign In/Register

2 OpenStreetMap | ' GPS Traces User Diz
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4 //‘% 2 Cemetery.

Santa Barbara TrainiStation

Douglas N <
Family C’”’nye ‘&\d“‘z

Preserve

| 500 m |
2000 ft © OpenStreetMap contributors ¥ Kake a Donation
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W - I (. .
/!,, (&, Wikimapia - Let's describe .. % | 4+

\
€ @ wikimapia.org/#lang=en&lat=34.432000&lon=-119.8371008z=12&m=b C | |Q Search ﬁ B ¥ A [
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ArcGIS Online
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Maya Forest GIS on ArcGIS Online
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Example: ICM for UCSB
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CartoDB: Cloud model
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) Leaflet - a JavaScript library... * | +
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For example: Leaflet
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Leaflet is a modern open-source JavaScript library for mobile-friendly interactive maps. It is developed by Vladimir Agafonkin with a team
of dedicated contributors. Weighing just about 33 KB of JS, it has all the features most developers ever need for online maps.

Leaflet is designed with simplicity, performance and usability in mind. It works efficiently across all major desktop and mobile platforms
out of the box, taking advantage of HTML5 and CSS3 on modern browsers while still being accessible on older ones. It can be extended
with a huge amount of plugins, has a beautiful, easy to use and well-documented APl and a simple, readable source code that is a joy to
contribute to.
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Components

Mapbox: Bundles map tiles at URL
CartoDB, MangoMap, Tableau

Leaflet: Cascading Style Sheets and Javascript Library
plus Java

Many add ons

Need server access (WAMPserver/Wordpress/Github)
Embed scripts into HTML

Uses some PHP, interprets SVG, uses Cloudmade




Example

<IDOCTYPE html>
<html>
<head>
<title>Based on Quick Start Example on Leaflet Website</title>
<meta charset="utf-8" />
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<link rel="stylesheet" href="http://cdn.leafletjs.com/leaflet-0.7.3/leaflet.css" />
</head>
<body>
<div id="map"></div>
<script src="http://cdn.leafletjs.com/leaflet-0.7.3/leaflet.js"></script>
<script>
var map = L.map('map’).setView([34.41164, -119.86204], 13);
L.tileLayer('https://{s}.tiles.mapbox.com/v3/id}{z}{x}/{y}.png’, {
maxZoom: 18,
attribution: 'Map data &copy; <a href="http://openstreetmap.org">OpenStreetMap</a> contributors, ' +
'<a href="http://creativecommons.org/licenses/by-sa/2.0/">CC-BY-SA</a>,"' +
'Imagery © <a href="http://mapbox.com">Mapbox</a>', id: 'kclarke.|38ndpcg’
}.addTo(map);
L.circle([34.41164, -119.86204], 500, {
color: 'red’,
fillColor: '#f03',
fillOpacity: 0.5
}.addTo(map).bindPopup("l am a circle.");
</script>
</body>
</html>



Presteps, then load page as source
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Short step to Web
Mapping Services
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Summary

Many past distribution and reproduction systems, based on ink
and paper

Still much offset lithography, but with digital and photo
composition and separation, very low cost

Since the Internet, possible to create, publish in one step
Many tools and environments for doings so

Model needs server, content, software or scripting and users
Social media and web publishing ARE the new paper
Advantages: real time, animation, feedback, low cost
Massive growth industry!



