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The Astronomical Data Sonification Project 2:
Experimental production of sound-based data plot software "splot"
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ABSTRACT: We are developing a sound-based, interactive, data-plotting program to enable the visually impaired to

turn astronomical data into meaningful sounds. The sonification software, called "splot", would be available to any sci-

entist to analyze data. Splot reads ASCII data files containing various plotting commands and other data, and then

outputs sounds corresponding to the data instead of plotting to a display or a printer. Input data for splot is partially

compatible with "qdp", a data-plotting program developed by NASA HEASARC. In this paper, we report the status of

development. In the current version, splot only sonifies a one-dimensional histogram and thus remains an experimen-

tal production. Before releasing this software, we must extend its functions for a suitable field test and construct a

data-analysis environment for the visually impaired.
Keywords: 000, 0000, 0000000, 0O00OO
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gboooooooobooboboboboooooobogo
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O, 000d0bo0do0booobooooboooboon
goobobob. boooboboobooooboo,
goobooboboboboboboboboboo,
goobooooooboobooooboooobo, O
gobodbbooobuoobboooboobobooo
oo.

goboooobooboooboobooo, oo
o000, IGOR [4] O kareidagraph [5] O OO,
0000000000000000 Ngraph [7] O
gooo, 00, DObooboooobooobooo

0000000000000 0000000 Kchart

[6], gnuplot [8] 0O OO0O. 000000, OO
000000000000000000000.

0000, 0000000000000000
gnuplot], X0OOOOOOOOO0OO0OOOOOOO
00 qdp 000000000000 00O0O00O0

gooooooooooo D140

gobooooo.
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O000. gnuplotd 19860 00000000O0O0O
O, Linux, UNIX, Windows, Mac OS X O OOOQO
gostuooodg, bbooobooobooo. o
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Sroin O0000000000o0oboo0oooboooooo. O
01000 pPCcOO
IBM Apple
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(oK} debian GNU/Linux ver 5.0 (lenny)

kernel ver 2.6.26-2-686
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Mac OS X Panther (ver. 10.3)
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oo, gbooooboooooo pchobobOnn
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00000000000 (Jdew/dspO O, OODOO
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gbobooo, cobobobobooboooog
gooooooooobobo, obooooogo
goooobooooooooboobobboo. booo,

wav0OOOOOO0OO0OO0OO0OO0OO0OOOO, 00000
4 0 O 0000
O00000000000000000000000
000000000000. 000000 splot000.
000000000000 0000, 00000000
0000000, 00000000000000000

gb. boooobooboboboboboooo.

% splot -0 out.wav input.dat
gooo, boboobuoobooobo. bbooo
O0qdpO000D0DOOOO0OODODODODOOOOOODO
gobodbod. booboooboobobooo
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go0o0odooooobooobooooboooboon
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splot0 000000000 10000000 XO,
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000000 . 0000 qdpO00O0ODOOOO0O 20O
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qdp OO0 OO

range x 0 10

gooo, bbb ooobobbobooo
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qdpO0O00D00OO0OOOODOODOODODOO, ObOO
gooboobooobuooboooboon, ooo
O000ooooogo, splot00000O0O0OO
gobodobodo, oboooboobobooo
0000000 . 00000000 qdp0OOO0OOd
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00000000000000000, 000000 read [serr/terr] [N] 0 O00O0ooooooo
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00, 00000000000000000000. log [x/y] [on/off] Honbboond
plot 0 0D0O0O0O0OO
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csize [n] O
label [x/y/top/..] O

oooo0oooooQ
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time [on/off] 0O 0000000
font [roman,.] 0O 000000
line [step,..] 0 0000000000
color [n...] O Ooogog
skip 0 ODoobooooboobooobobooboo
0 40splot0000000 —_— detar fldd oo
set duration [n] 0 0000000 [sec] er i

set frange [min ax] O
set output [device] O
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0000000, OO0 [Hz]
oooooo
00000000

0 b0splot00000OOOO

-1 [n] 0 00O0oooog [HzZ]
-h [n] O DO000O0O0O0 [HzZ]
-t [n] O O0O0OO0ooOoogo [sec]
-q[file] 0O 0OOOODOOO
o[file] 0O 0OOOOOOOOOD

0 dooood

U oooooooo

0 Ooooooooo

-help
-version

-license

o.ooooogooboobo400b00. 0000,

set PARAM ***
0000, OsetD OOOOOOODOOO. qdpO0O
Osetl DOOODOODOOOOOOO. OO, ODO0OO
ooooo, splotD0000O0O00OO0OOO0OOO
gboooo. oobooboboboosgonog.
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I

normalized counts/sec/keV
S
T
|

-

L+

2 5 10
channel energy (keV)

O20qdpO00000OCOCOCOCOCOO

O60qdpOOOODOO

READ SERR 1 2 3

SKIP SINGLE

COLOR 1 ON 2

LINE STTEP 2

LABEL data and folded model
LABEL normalized counts/sec/keV
RANGE 1.01114988 11.51
RANGE 0.85 1.65

LABEL channel energy (keV)
LOG ON 1 2

TIME OFF

LABEL ROTATE

FONT ROMAN

CSIZE 1.2

T
Y
X
Y
X
X

.209997 1.09500885 0.9560584 0.0406236821
.582500 1.27749443 1.0244814 0.0690781839
.955003 1.09500885 1.39895332 0.12
.327506 1.27749443 1.34141529 0.15

O O N -

000. 00, 00000000000000000
0oo2000.

splot0 qdp 000000000000 00000
0000000000000O0. 00000, 430
0000000000000, qdp00000000
00000000000, 000 splot000 setD
0000 qdp000000O000, qdp00000
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000000000000000000. splotdO
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000000000000000000000. OO0,
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000000 300000000000000000
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gooooooooobob, boboooooogo 1 00000000000 music from space. 00O
gooooo. gbobobooooooog”

XOoOOOoOo opoooo o toogooogoo (o
oo, ooooooooo, bobooobooo
Astro-HOOO), OD0DOO0ODOO, bODooOoooOd 2 0bobo, obooo,oobooo, booo, oo
gbooobbooooob. bbb, boog X ugo, booo, oooboo, obo, oooo, o
oooooooOo, oboo XY), Oooooood oo, ooogo, obooo, oo (o) ooO
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gbonbO0O0OO0O0ODOONnOOOODOOO. ooooo, o100, pp- 1-9 (2007)

http://handy . n-fukushi . ac. jp/pub/uno/music/
index_ja.html



10

11

12

“IJAXADARTSOOOOOOOODOOOOOO

00" http://darts.isas.jaxa.jp/music/
"WaveMetrics - scientific graphing, data analysis,
curve fitting & image processing software"
http://www.wavemetrics.com/

"KaleidaGraph - scientific graphing, curve fitting,
data analysis software"
http://www.synergy.com/

"KOffice.org" http://www.koffice.org/

"Ngraph website"
http://www?2e.biglobe.ne.jp/"isizaka/

"gnuplot homepage" http://www.gnuplot.info/
"The GNU General Public License v3.0 - GNU Pro-
ject - Free Software Foundation (FSF)"
http://www.gnu.org/licenses/gpl.html
"The QDP/PLT User's Guide"
https://heasarc.gsfc.nasa.gov/docs/software/ftools/
others/qdp/qdp.html
Tanaka, Yasuo, Inoue, Hajime, & Holt, Stephen
S.:The X-ray astronomy satellite ASCA. Publi-
catoins of Astronomical Society of Japan, Vol. 46
(No. 3), pp. 37-41 (1994)

Mitsuda, K., Bautz, M., Inoue, H., Kelley, R. L. et
al.: The X-Ray Observatory Suzaku. Publicatoins
of Astronomical Society of Japan, Vol. 59 (No.
SP1), pp. 1-7 (2007)
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