
Gui di ng Vi suall y I mpai red Persons i n Unf a mili ar Envi ron ments 

Vi suall y i mpai red peopl e frequentl y have a harder ti me fa mili ari zi ng the msel ves wi t h new envi ron ments. 

The absence of si ght prevents the expl orati on of new and unknown pl aces to happen at a qui ck pace, 

whi l e reme mberi ng already travel ed routes requi res suffi ci ent i nf or mati on about the rout e to be 

communi cated to the vi suall y i mpai red person. Li mi ti ng oursel ves to the area i nside buil di ngs, if a devi ce 

is used to repl ace eye-si ght up to a poi nt i n thi s situation, what shoul d such a device do? The f oll owi ng 

secti ons seek to sketch a possi bl e ans wer.  

Requi red Functi onality 
The devi ce shoul d: 

1.  Re me mber a specifi c l ocation up to a specifi c area granul arity, such as a specifi c roo m or 

corri dor, and be abl e to recogni ze that the user is currentl y i n such a reme mber ed l ocati on.  

2.  Re me mber a route from poi nt A to poi nt B and be abl e to hel p a user wal k bet ween these poi nts 

by steeri ng the user i n the ri ght di recti on.  

3.  Be abl e to store l abel s, extra i nstructi ons to the user or descri pti ons f or reme mbered l ocati ons, 

rout es or route seg ments and be abl e to present the m to the user either upon request or upon 

reachi ng the specifi c l ocation, rout e or enter or l eave the specifi c route seg ment for whi ch the 

above item has been stored.  

I mpl e ment ati on 

Sensors 
The devi ce coul d i mpl e ment the bel ow sensors: 

1.  Wi r el ess Net worki ng 802. 11: For l ocati on i dentifi cati on usi ng the strengt h of nearby 

wi rel ess si gnal s. 

2.  Sonar: For i dentifyi ng nearby obj ects and buil di ng i nfrastruct ure.  

3.  Ca mer a: For recogni zi ng obj ects. 

4.  Li ght Det ect or: For fi ndi ng possi bl e openi ngs i n buil ding i nfrastructure, e. g. doors.  

5.  Sound Det ect or: For recogni zi ng specifi c “danger” sounds, e. g. the sound of movi ng cars.  

6.  Accel eromet er: For l ocati on i dentifi cati on by measuring hu man wal ki ng steps. Also, for 

gi vi ng specifi c i nstructi ons to the devi ce, e. g. fli p it to make it s wi tch on.  

Localizati on 
The wi rel ess 802. 11 f uncti onality shoul d be used to sniff near by wi rel ess net works, whi ch are 

nowadays wi del y depl oyed i n hotel s, apart ment houses and ot her l arge buil di ngs. These 

measure ments of the strengt h of wi rel ess si gnal s shoul d provi de a suffi ci ent “fi nger pri nt” of the 

current l ocati on, i. e. gi ven a specifi c measure ment of si gnal strengt hs at a poi nt and a list of 

pr evi ousl y i dentifi ed l ocations toget her wi th the si gnal strengt hs of correspondi ng nei ghbori ng 



wi rel ess net works, it shoul d be abl e to fi nd the l ocation correspondi ng to the given si gnal 

strengt hs if it is on the list, wi t hi n a suffi ci entl y s mall mar gi n of error. 

To f ulfill thi s goal, the f oll owi ng were tri ed usi ng trai ning data gat hered from t he NY U Li brary:  

1.  Neur al Net work: A net work wi th 2 hi dden l ayers, trained usi ng back- pr opagati on. See ms to 

be correct wi thi n 20 to 25 feet. 

2.  Wei ght ed Nearest Nei ghbor Appr oach: Takes a number of known si gnal strengt hs whi ch are 

cl ose i n Eucli di an di stance to the gi ven poi nt and fi nds a wei ghted average of thei r l ocati on. 

See ms to be correct wi thi n 35 feet. 

3.  Co mbi ned Neural and Wei ght ed Nearest Nei ghbor Appr oach: Uses a Neural Networ k 

pr edi ctor to create many (e.g. 10 by 10) artifi ci al extra nearest nei ghbors to a gi ven poi nt 

and then uses the Wei ght ed Nearest Nei ghbor appr oach on the m. Does not see m to 

i mpr ove accuracy beyond the neural net work appr oach.  

4.  Expectati on Maxi mi zati on al gorithm: See ms to be totall y off. 

5.  A Mi xt ure of Gaussi ans, One per Angl e of Si gnal: The idea i s that the si gnal strengt h f oll ows 

a Gaussi an di stri buti on at each angl e of di recti on from the wi rel ess access- poi nt and that 

the vari ance of all the Gaussi an di stri buti ons al so f oll ows a Gaussi an di stri buti on. Cannot be 

comput ed usi ng the current li mi ted data-set. 

Al though ( 1), the neural net work appr oach sounds the most promi si ng, it is onl y still a very 

si mpl e neural net work whi ch has been used (a gradi ent descent net work wi th 2 hi dden 

l ayers, 13 hi dden neur ons and trai ned usi ng back- propagati on) and mor e work i s necessary. 

Ot her para met ers of the net work were t weaked, such as varyi ng the l earni ng-rate and the 

nu mber of hi dden neur ons.  These wer e f ound to perf or m best at val ues of 0. 01 and 13 

respecti vel y. Al so, 20 to 25 feet accuracy are not suffi ci ent for steeri ng a person on a route 

pat h but mi ght be ok f or i dentifyi ng a gi ven room.  

A port of our Neural Net work has been compl eted whi ch works on a mobil e phone and 

soft war e has been wri tten whi ch can take 802. 11 wi rel ess measure ments on the phone by 

usi ng its built-i n WL AN card. The soft ware can al so make use of the phone’ s accel eromet er 

for taki ng commands from the user. Further testi ng of the soft ware and its accuracy i s now 

requi red.  

 


