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Abstract: This paper presents the results of sonic metli@baing shapes using the
sonic digitizer. The instrument has been made @gnal author’s solution. The suc-
cession of sounds representing object are decodedgdsequential orthogonaly
oriented motion inside the operational area conghaféwo (A4) parts.
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Introduction

Many kinds of different object’s localisation ar@dwn. In case of sonic method
(Fig. 1) operation field (2x A4) consists of Z 2520 elementary areas (0.5 8.5 cm)
each of them represented by 25 internal signafarilx 1 mm) according to the position
(X, Y). Total number of signal points is2263000.

Fig. 1 The sonic digitizer
The Xi variable is substituted by the pitch of sijwhen the Yi variable by the volume.
The scale of change is about five octave of frequeamd about 30 dB. The background
for elements of “the scene” is the silent ranggukeés representing real or artificial ob-
jects are encoded as the succession of sounderdiffation of signals allows identify
the position of each point element being of blind®rest. Lines are usually created as

triple or double streams of sounds to make eas@rching of elements inside of opera-
tional area (Fig. 2).
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Fig. 2 Modules of the triple lines (scale 1:1)

o—o0—Q—

Authors have prepared the collection of tests thioing as well as educating ones
(Fig. 3). Children are very interested of methoen€ralisation of shape using only sev-
eral distances according Kodaly’'s and Orff’s mwsicscales (changes of sound signals)
caused simplification of the process of creatinggimations connected with special no-
tions such as shape, relative position, orientatiomension of object and whole compo-
sition of scene.
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Fig. 3 World in equi-aerial projection

Coding of contour lines

Coding of the sonic scene may be performed by fise o
a) the computer and the appropriate software,
b) the sonic digitizer. Each sonic test (Fig. 4 gists of two files:
= the graphic file, containing the coded scene as@dp, with the extension “bmp”,
= the sonic file, containing verbal comments to &t twith the extension “vox”.

Coding of the sonic tests by use of the sonic idigitis a two-stage procedure (Fig. 5).
Coding of the graphic file and saving the verbahowents are two separate processes.

Before the beginning of coding the contents oftds the device should be appropri-
ately prepared and initially tested. The final effef the sheet orienting lies the in the fact
of the mutual identity of the local co-ordinate teys X', Y’ of the sheet and the co-
ordinate system X, Y of the plate. After orientithg sheet is immobilised on the surface
of the plate by use of the fixing platelets. Afterds the sheet is covered by the transpar-
ent plate. Subsequently one should check out ifltleet orienting is made properly and if
the location detector moves in the range of theaijma area.
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Fig. 4 Building of the sonic test

THE GRAPHIC FILE THE SONIC FILE J

After these preparation the coding of the grapmiage of the scene becomes possible.
The person, who is going to code the scene pufghbres on, puts the disc into the disc-
station. At that moment the control-lamp lightsam the continuous sounds signal oc-
curs in the phones.
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Fig.5 Formation of the test using the sonic digit

In the next stage one should manually move thetitntaletector so that the right
cross meets the first point of the coded scenand subsequently press the left button.
The result of that is coding of that point andhe phones the sound signal appears with
the volume and altitude dependent on the locatioth® coded point in the operation
area. Analogically and gradually operator proceggmigt by point, line by line until the
end of coding all points;Pf the coded scene.
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Using the microphone after the activities relevanthe coding one may save the ver-
bally spoken comments to the contents of the sprioded scene. The spoken com-
ments are saved to the disc placed in the dismstat

Coding of the sonic tests is convenient by usenefdomputer and appropriate soft-
ware (Fig. 6). The graphic files may be coded byamseof any graphic editors, but any-
way if the simplicity of operating is concerned thest-convenient may be the “Paint” or
“Paint Brush” Editor. The graphic image of the codeene has to be contained in the
frame 300x 420 pixels.
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Fig. 6 Formation of the test using the computer

When coding one should use the graphic image of¢kee in the area limited by the
frame, drawn at the scale 1:1. Marking co-ordinafethe characteristic points of the co-
ordinate system of the frame is an important sifigliion in coding of the scenes. The
spoken comments may be saved by use of any adeessibical programmes.

Practical experiences prove that coding of the lgafiles of the sonic tests is best
and most conveniently made by use of computersapgpdopriate software however the
spoken comments are easily and rapidly saved gsinig digitizer (Fig. 7).
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Decoding of contour lines

Decoding of the elements of the scenes may benpegfbin three different versions:
A) the teacher decodes the scene on his own movindeteetor in the operation area
while the pupil hears out the sounds in the phones;
B) the teacher and the pupil decode the scene toggétieehand of the pupil and the
teacher move the detector in the operation arezthieg) while the pupil hears out the

sounds in the phones;
C) the pupil decodes the contents of the scene unatEgting the movement of the detec-
tor in the operation area and simultaneously hgarin the sounds in the phones.
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Fig. 7 Formation of the test using the sonic digitiand the computer

Usually the educational process includes subseaisenof all versions — A, B and C.

At the beginning of the course the instructor maveslocation detector in order to set
it over the point closest to the zero-point of fystem. Then the sound signal with the
specified volume and altitude appears in the bbitnps. These parameters of the signal
are determined by the location of that point in @ertesian co-ordinate system X, Y.
Subsequently the detector is moved along the lialsament of the scene so that the sig-
nal in the phones does not disappear. When theuatst is doing all described acts the
blind pupil is concentrating upon listening to 8winds that appear in the phones.

In the second stage of the course the blind pgratsa hand or both hands on the lo-
cation detector so that the index finger restshenstight-cross. The sight cross is marked
on the outri%ger in order to be manually detectabiged by the instructor, who uses the
sheet with the graphically visualised scene, thgilpuoves the location detector so that
the sight cross covers sharply “the start-pointthe&f scene. Then the specified sound ap-
pears in the both phones. After that the blind germsoves the location detector along in
the operation area in the way enabling continucesring out the signal. In the early
stages of the course the instructor may help tipd ppmove the location detector in the
proper direction using the graphic image of thanece

Conclusion

The experiences authors have obtained hither tvsltioat young children can learn
to work if challenged in an interesting interactivanner. It is very important to use the
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proper (for student’s age) sequence of instructidiscouragement could cause the pre-
vention of chance to discover the spatial structdirenvironment.
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Resumé
Novy spdsob v kartografii pre nevidiacich: zvukovéodovanie vrstevnic

V prispevku sa prezentuju vysledky zvukovej met&dgiovania Utvarov pouzitim zvukového
skenera. Ide o originalne autorské rieSenie. Poenaia spbsobov lokalizacie objektov. V pripa-
de pouzitia zvukového spbsobu (obr. 1) opeéapole (2 x A4) pozostava z 2 x 2500 elementar-
nych pléSok (0,5 x 0,5 cm) z ktorych kazdéa reprégendo 25 vnutornych spojeni (1 x 1mm)
v zavislosti od polohy (X,Y). Celkovy get spojeni je 2 x 263 000. Premenna Xi sa nahna& v
kou ténu a premenna Yi hlasitasl. Rozsah zmien je okolo piatich oktav a sila ok&0 dB. Zvu-
kové pozadie pre ,scénu” je hranica ticha. Znakyegentujice realne alebo umelé objekty sl
kédované ako sled zvukov. Odstimvanie signalov dovwje identifikova’ polohu kazdého bodu.
Ciary su tvorené zwajne trojitym alebo dvojitym plynutim zvuko¥o umoZiuje 'ahSie vylia-
davanie prvkov vo vnutri aredlu (obr. 2).

Autori pripravili stbor testov a ich v¢bu (obr. 3). Deti to @i zaujima. Na schematizaciu
tvarov sa pouziva len niekto smerov poth Kodalyho a Orffovej hudobnej stupnice (zmenami
zvukovych signalov)¢o urahiuje vznik obrazotvornosti pri takych Specialnychmach, ako su
tvar, relativna poloha, orientacia, rozmer objekkkompozicia ako celok.

Zvukovu scénu mozno kédoy@omocou péitata a vhodného softvéru, alebo pomocou zvu-
kového skenera. Kazdy zvukovy test (obr. 4) poa@stadvoch stborov: z grafického suboru (bi-
tovej mapy) s koncovkou ,bmp” a zvukového suborvesalnym vykladom a s koncovkou
,voX". Pouzitie grafického suboru a zapamatanieesbalneho vykladu pozostava z dvoch sepa-
ratnych procesov. PouZitie zvukového skenera sadyje dvojetapovu proceduru (obr. 5). Na ko-
dovanie zvukovych testov je vhodné poufipaitat s vhodnym softvérom (obr. 6). Grafické su-
bory sa mézu kddov¥gpomocou grafickych programov, ale najvhodnej§riggram “Paint”, ale-
bo “Paint Brush”. Graficky obraz zakodovanej scéng 300 x 420 pixelov. Praktické skise-
nosti dokazuju, Ze kédovanie grafickych suborovatege lepSie a vhodnejSie ralbppomocou po-
¢itadov s prislusnym softvérom, ale hovoreny komentdepéie a rychlejSie zapamata ak sa pou-
Zije zvukovy skener (obr. 7).

Dekddovanie prvkov scény mozno roliacerymi spdsobmi, pfom vyuba pozostava oby-
¢ajne zo vSetkych troch spbsobovitel’ a Ziak dekdduji spolu, Ziak dekdéduje obsah scény, s
dekéduije itel’ a Ziak pgava zvuky v sluchadlach.

Skisenosti autorov potvrdzujd, ze deti mdzu vyuziekéto denie aj interaktivne. Pre Stu-
dentsky vek je dolezité zvdlispravnu postupnésikonov. Znechutenie by mohlo znfich vy-
hliadky na spoznavanie priestorovej Struktlry ziédto prostredia.

Obr.1 Zvukovy skener

Obr. 2 Moduly trojitychtiar (mierka 1:1)

Obr. 3 Svet v ekvivalentnom zobrazeni

Obr. 4 Schéma zvukového testu

Obr.5 Tvorba testu pomocou zvukového skenera

Obr. 6 Tvorba testu pomocoudiaca

Obr. 7 Tvorba testu pomocou zvukového skeneraidga
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