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Project Summary Standardized Symbol Set Deve]opmen‘c and Field Testing (project goals 1,2,3)

This project will develop a model of environmental and thematic feature perception by blind Step 1: We conducted a nation-wide survey that was administered through Step 2: From previous research as well as with the assistance of project consul-
and visually impaired map users. The project will also provicle free, easily accessible, and easy . ] . ] . e . . ] .

to use tactile mapping software, downloadable from the Department of Geography at University listservs and posted onto websites (such as National Federation of the tants, we identified potentlal tactile symbols that have been shown to be discrim-
of Oregon website. The software will supply teachers with the tools to create navigation maps Blind, Associaton for Education and Rehabilitation of the Blind and Vi- inable. We matched the most important enviornmental features from the survey
for blind and visually impaired orientation and mo]oili‘cy education as well as create tactile ] . . ] . ] ]

socio-economic maps to be used as instructional materials in science and social science educa- suaﬂy Impalred, American Foundation for the Bllncl). Throug}l that with this set of potentlal syml)ols.

tion. The Research Goals of the project are to: survey, we received ~14:0 responses and identified the most important fea-

1. identify the most important environmental objects that are used during navigation, orien- tures £Ol” IlaVlgathn ancl 111011191011 on taCtlle naVlgatIOIl maps. POlIlt Llne A]’:ea

tation and mobility by the blind and visually impaired

2. iclentify how blind and Visuaﬂy impairecl map users percelve, categorize and use these envi- ¢ Streets — 78 ¢ Parizs — 1 7 A O ‘ \ ) I I 7 + 4+ +
ronmental objects . 1 ]inge = e :lle = R E / + o+
3. based on the ﬁnclings from goals 1 and 2, create and evaluate a h})rary of syml)ols that ef- BUlldlngS B 40 J_Ills =1 7 / ++ ’ + '
fectively represent the environmental objects ° Stairs =3 6 * Bathro oms = 1 6 @ /\ %Ié . /4

4. .evalua’ce the threshold of socio-economic data representation/symbolization on tactile the- o Entrances _ 32 o Grass — 13
matic maps - - =
5. create free, easily accessible Tactile Navigation and Socio-economic Mapping software that ° Water =31 ° Par]zing lOtS =13 A ‘ /\ — —
incorporates research finclings from goals 1,2, 3,and 4 o CI’OSSW&HQS _ 29 o Al't =1 2 o
Research Goals 1-4 are investigatecl through the olesign of empirical experiments involving ¢ Siclewaﬂzs — 2 9 ¢ Telephones — 1 2 S 3 W £1 1(1 (1 11 1 W\/
human subject volunteers. While some researchers have l)egun to investigate tactile map C 1) . 1D d . tep : e nield tested the tactile
lesi little has b B 1 C B : I ° urbo = 28 ° 31‘1 ges — 10 . . . . . . .
esign, very little has been reported on tactile navigation map use and environmental percep- . o navigation syml)ols. We recruited blind and low vision su]o]ects and asked them to complete several map
tion. Moreover, little to no results has been reported on tactile thematic maps (neither clesign ° Vegetatlon = 2 7 ° _:)ll't = 10 (1 (1 . . 1 Q 1) . h {{ . { h 1) 1 d h h
nor use). The results from the research will build on the limited knowledge base and begin to S 1; _ 96 Bacalabors — reading and navigation tasks. Uur objectives were to test the eltectiveness of the symbols and how the
* Direction Indicators = 2 * Escalators = 10

participants used the sym]oo]s and map cluring map reaoling and navigation real-world tasks. These tasks

develop a model of understanding of both the environmental features (important for tactile

navigation maps) and thematic value differences (important for tactile socio-economic maps). ° :ntersections — 22 ° SC}IO OIS = 6 . . . . . . . . . .
In addition, the Tactile Navigation and Socio-cconomic Mapping that will be authored in this _ . included: route plannlng and navigating 1in a real-world environment, self—loca’clon, 1clent1£y1ng cllstance
1 " 1 offer the ability [ L 1 Lish] ol : ° _BUS StOpS — 22 ° Terraln Changes — 6 (1 (1 . 1) { (1 . { }1 1 1 (1
proposed project will otter the ability ror teachers and parents to create highly customized navi- B . and direction between map reatures, survey memory and rotation. Most ot these tasks were complete
dation and orientation maps for speciﬁc locations such as school, home, church, neighborhood, ¢ _jleva’cors = 21 ¢ PUL)IIC safety = 4 . . . . )
1 1 L 1 eof 1 allow th 1 . Lindimar] using the map below. The rotation task included instruments such as that shown below rlght.
or playground. Moreover, the proposed sottware will allow the mapmakers to insert landmarks o Street names = 18 o Lat/Lon _ 4‘
that are meaningful to the map reader. But, one of the most substantial advantages of the soft- ] g
ware is the ability to create hundreds of US socio-economic tactile maps, products that are ° Ramps =18 ° SOUH(J.S =3
flatly unavailable in any realistic way (without expensive custom-ordering from a tactile pro- D
* Fences =18 ° Bloclzs =3
duction company). _L
° _Rallroacls =17 ° C}lurches =2

Software Developecl

After exploring the choices of available open source and commercial software tools for

graphic e(liting, we chose Sketsa (h’ctp:/ /Www.lziyut.com/products/ sketsa/), an SVG editor.

Sketsa is developed using Java, based on the BATIK SVG Toolkit
(http://Xmlgraphics.apache.org/l)atilz/) and Netbeans (http://Www.netbeans.org/). The former
1S a We”—acceptecl java hbrary of SVG. The latter makes the deneration of installer, up(la’ce

paclzages, and extension plug—ins s’craighforwar(l. Both BATIK and Netbeans are open

source.
We tested Sketsa extensively under Netbeans, and fixed bugs in the software.
Project personnel have added the fonowing functionality to Sketsa:

- symbol 1il)rary plug—in that allows users to select o})jects they create in the canvas,

and save them as 1ihrary symbols for later use. This is necessary to build up a set of

1cons that can I)e usecl over an(l over.

~ constraint-check tool that verifies that any two ol)jects (icons) on the canvas are more

than 0.7cm from each other. This tool uses a Constructive Area Geometry algorithm
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Figure 3 Figure 4

for computing intersections. This tool was needed to guarantee that icons are placed

on a map 1n a way that they are discernible.

- print and print preview functionalities. Clearly needed to produce the tactile map.

- integrate point—piclz tool with symbol 1ibrary, which allows users to easily customize

) .
1ibrary symbolsﬁ)y piclzing a.n(}ﬁl1 molx.felpoints on them. W}l at S NeX'I: —_ t}lemath map SymL01
- popup menus when mouse right-click on canvas. .
Currently we are WOI’]QiIlg on a(lcling a profile manager that allows different users to have te Stlng and (].evelOpme Ilt

separate accounts and directories so that they can use their personal set of syml)ol libraries We have designed instruments that WIH be USG(J. iIl an eXperi—
and their own sections of maps. 11 . . (. . .
Figure 1 is the splash screen for our new tool. Figure 2 shows the ability to save a custom ment that Wlll ldentlfy C]'ata ClaSSI{_lCathIl an(l taCtlle SYmbOl_

icon; once the user chooses a name, it will be added to the list of icons on the top right, Ogy thresholds £O]f thematic (Socioeconomic maps 1n thlS

available for future use. Figure 3 shows a crucial feature of our tool: the ability to preview

what will actua“y be printe(l on the tactile map. Figure 4 shows the constraint tool com- Case) ) FO]lOWlng that eXPerlment’ we Wlu deSIQH and 1110111(16

plaining that the user has attempted to place two icons too close together on the map. hundreds Of socloeconomic maps 11 the devleping SOHZW&I'G.




