1

Data Visualization x_ v x v x Y x v
100 8.04 100 9.14 10.0  7.46 8.0 6.8 N=11
8.0 6.95 8.0 8.14 8.0 6.77 8.0 576 mean of X's = 9.0
130 758 13.0 874 13.0 1274 80 771 mean of Y's = 7.5
9.0 881 9.0 877 9.0 711 8.0 884 equation of regression line: Y = 3+
11.0 833 1.0 926 1.0 781 80 847 standard crror of estimate of slope = 0.118
Steve Marschner 140  9.96 140 810 140 8.84 8.0 7.04 ~ =424 o
6.0 7.24 60 613 60 6.08 8.0 525 sum of squares X - X = 110.0
40 426 40 310 40 539 19.0 12.50 regression sum of squares = 27.50
120 10.84 120 913 120 815 80 556 residual sum of squares of Y = 13.75
70 482 7.0 7.26 70 642 80 791 correlation coefficient = .82
50 5.68 50 474 50 573 8.0 6.89 r? = .67
Cornell CS 322
unless noted, images are from our supplementary textbook:
Tufte, The Visual Display of Quantitative Information
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E. Halley. Map illustrating trade winds. 1686
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HISTORY OF O-RING CAMAGE ON SRM FIELD JOINTS

Cross Sectional View

*Hot gas path detected in putty.
*+Soot behind primary O-ring.
***S00t behind primary O-ring, heat affected secondary O-ring.

Indication of heat on 0-ri

Clocking lacation of leak check port - 0 deg.

ng, but no damage.

Top View
Tength OF Total W

rosion erimeter Fominal it Clocking
tal SARM  Depth Affected Dia. x Erosfon  Affected Length Lecation
Ho. _(in. de {in.) in. 4

1A LH Center |Fleld> None None 8 Hon None s 68"

61A LH FIELD"" 5?.1 NONE NONE 85% nmfs NOME 3;2'-135
S1C LH Forward Field** 155 0.010 154.0 0.280 4.25 5.25 163
SIC RH Center Field (prim)*** 158  0.038 130.0 0.280 12.50 58.75 354
51C RH Center Field (sec)*> 158 None 45.0 0.280 Nene 29.50 354
410 RH Forward Field 138 0.028 110.0 0.280 3.00 Hone 2
41C LH Aft Field® A None Nene 0.280 Hone None e
418 LH Forward Field 104 0.040 217.0 0.280 3.00 14.50 38
STS-2 RH Aft Field % 0.053 116.0 0.280 - - %0

[from Tufte, Visual Explanations]

< OTHER SRM-15 FIELD JOINTS HAD NO BLOWHOLES IN PUTTY AND NO SCOT
) NEAR OR BEYOND THE PRIMARY 0-RING.
4 SRM-22 FORWARD FIELD JOINT HAD PUTTY PATH TO PRIMARY 0-RING, BUT HO O-RING EROSION
= AND HO SOOT BLOWBY. OTHER SRM-22 FIELD JOINTS HAD NO BLOWHOLES IN PUTTY.
Space Shuttle mission STS-51-L, about 75 sec. after liftoff. 1986
data presented by rocket’s manufacturer to argue for canceling the launch.
Cornell CS 322 Data Visualization 9 Cornell CS 322 Data Visualization 10
O-ring damage
index, each launch
12 [ERNY
<
. S
Brow By Hismoey HISTORY OF O-RING TEPIPERATURES e s
(pecases - £) S
SEM -15 oesy .6’Lalu~6’y 8 s S
9 2 lae Towm (50 (wo " dec moToR, maT AmB & -RNG WD ? g
- oy S
O MUCH IORSE Visvwrey 7igun) SRm-A2 o= £ [ 26 47 10 meH § - E
Om -2 76 2 4 .o H — g
i) se e S— 26°-29" range of forecasted temperatures g
ser 33 Suow-sy amcsoas a0 48 eem 3 ey SR e ' c
© A Cpse omrs (?aufo") om-4& 7% 48 &/ 10 /m Pu £ 0 ee 8% oo o °o 2
sem-15 52 64 s3 10 men g s 3o 35 40 45 50 35 6o 75" fo ' =
> Temperature (“F) of field joints at time of launch
sam-22 2
SEm-12 A, 15, /6, 1§ 334 2pq am 77 78 75 1o mpn c
O NoZzre fSrvw-&v sRm-25 s5 26 29 1o mert 2
27 25 e =
data presented by rocket’s manufacturer to argue for canceling the launch. Tufte’s more convincing re-presentation of the same data. 1997
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J.H. Lambert. Soil temperature over time at various depths. 1779
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CHART o all the IMPORTS and EXPORTS o and fiom FNGLAND
From the Year 1jee o syse & W Playfawr
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R Lubloid wr the. Aot dirvots, 20" Ay 1785
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E.J. Marey. Train schedule for Paris—Lyon line. 1885
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ABC: temperature over time
DEF: height of water over time

evaporation rate
vs. temperature

J.H. Lambert: influence of temperature on evaporation. 1769
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. Infiation and Unemployment Rates
, Per cent
Unitod Ststes Lo
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C.Y. Ho et al. Review of thermal conductivity data. 1974 -
Y P. McCracken et al. Phillips curves. 1977
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J. Hjort. Age composition of herring catches. 1914
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Population of France, by Age and Sex: January 1, 1967

YEAR OF BIRTH AGE YEAR OF BIRTH
1866 100 1866 (a) Military losses in Warld War |
I b} Deficit of births during World War |
MALES 95 FEMALES (e} Military losses in World War 11
! L P 4] Deficit of births during World War |1
8 ; N {e) Rise of births due to demobilization after World War 11
.
85—, |
1885 f 80 ha 1886
N
3 15 y
1836 |- Jmwf — | 1886
= E 5y
| P, ek %
wosf | © "‘_ 50 eﬁ Jravs
| a 1F 9
485 =
| ol N | S a
1916f— ) =k i 1918
| —Jas
1928 | ,;,, Il ?; 11926
P Jasf
1936 2 E 19 e N T
) — —)
1946 = 1 - {1946
T 1°F ?jl"
J1sf —
b L § E Y = 1956
- 1
1968/ { Es Hf 1966
500 [

100 200 300 400 500
H.S. Shyrock & J.S. Siegel. Rendering of French government population data. 1973
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Exports and Imports of $ COTLAND to and from different parts for one Year fram Clrittmas 1780 to Chriftmas 1761

1 20 30 4o G0 Go 7o 80 go wouo o o o 7‘190‘7 200 __#6o — )
! ; i
| | \imies o' Placer,
o . ; [ | Jerscy &e. |
5 P {1 i ! | | Doetond
il i | P P | | Loland i
g1 | | Lo ' bleftin
— | ‘ | RN " Creentind
- | L] Prgive
— | 1] 1 | Lortrigal |
o || i 3 | Hotend
— | | ! | et
[ ! i i [ 1 [ — i
e— P ! I Dok and |
— } | Pandrs
| [
H i | teoriea |
= ! Fifiea |
; sy ‘ ! I

The L preght devions are Ton Thoufind Pounds cach . The Black Liner are Exports the Kebbed lines fmperts

Bibbihod oo the Artdrers fure 7% 7 0 bo W Pl Wiste rongp 1332 Soand . London
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-30 - =1 - 2000 Hz
4000 Hz
® ® § § 999. 160001
AKG Acoustics. Performance data for C451B microphone. 1973
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[from Tufte, Visual Explanations]

International Hydrographic Organization, 1984
(as deliberately corrupted by Tufte)
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[from Tufte, Visual Explanations]

International Hydrographic Organization, 1984
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P. Irawan & S. Marschner. Scattering data for polyester cloth. 2007
(Matlab default colormap)
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P. Irawan & S. Marschner. Scattering data for polyester cloth. 2007
(increasing value colormap)

Cornell CS 322 Data Visualization 32




New York State si7 $108
Total Budget Expenditures and
Aid to Localities in bilions of dollars

Fiscal 1966-1976

Total Budget —

Total Aidto —
Localities*

“Varying from a low
of 567 percent of
the total in 1970-71
10 high of 60.7
percentin 1972:73 196 B 68 69

w6 6 M

nooon B
7

76
n B kd

u 5
5 %

Estmated  Recommended

New York Times. 1976
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OPERATING EXPLORATION &
REVENUES DEVELOPMENT
EXPENDITURES
Per capita
budget expenditures,
in constant dollars
$400 - S
T
. . \ I 5%
— ~.
$3%0 - - . e
./
8360 -
$340 -
$320 - /
$300 -
1967 1968 1069 1970 1971 1972 1973 1974 1975 1976 1977
197
E. R. Tufte. Fair presentation of the same data. 1983 Day Mines, Inc. 1974
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millions §
o

20

10

1978 1979 1980 1981 1982 1983 1984
Above, this chart shows quarterly revenue

data in a financial graphic for a legal case.
Scveral dips in revenue are visible.

millions §

60
40

20

1979 1980 1981 198z 1983 1084

Aggregating the quarterly data into years,
this chart above shows revenue by fiscal
year (beginning July 1, ending June 30).
Note the dip in 1982, the basis of a claim
for damages.

millions §

60
40

20

1979 1980 1981 1982 1983 1984

Shown above are the same quarterly

revenue data added up into calendar years.

The 1982 dip has vanished.
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R. Hayward. From L. Pauling, General Chemistry. 1947 as modified by Tufte
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10.0 = = 10.0
80 | 1 8o
6.0 1 6.0
40 F 4 4.0
PETEEN EFSNENEN SYETET SYETErES SYSTAES SrATATE SYATET RYATETE EETE STRVATES TR S
1996 1998 2000 2002 2004 2006
Tufte’s proposal for range frames
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Los Angeles Times / G,J. McRae. 1979
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Consumer Reports. Display of historical automobile reliability data. 1982
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znt of scatiering in the normal plane from
al eccentricity. Bright glints appear whose lo-

cation and strength depend on the orientation of the hair [subject Figure 7: A photon-tracing simulation of scattering from a rough
HM]. elliptical fiber. The axes are the same as in Figure 6.

S.R. Marschner. Presentation of fiber scattering data using default MATLAB plots. 2002
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S.R. Marschner. Re-presentation using polar coordinates and small multiples. 2003

(thanks to Frangois Guimbretiére)
Marschner, Jensen, Cammarano, Worley, and Hanrahan. “Light Scattering from Human Hair Fibers,” SIGGRAPH 2003.
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