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H . Boum a, R.A. W eale , C. McCreadie . Tech nological environm ents for visual inde -

pendence  in later years. Ge rontech nology 2006; 5(4):187-19 4. Th e  incre as ing 

num be r of olde r pe ople  w ith  m inor or m ajor visual im pairm e nts  calls for furth e r 

e fforts  in Re s e arch , D e s ign, D e ve lopm e nt, and D istribution (RD D D ) to m axim is e  in-

de pe nde nce  in private  and public space . In orde r to prom ote  e nh ance m e nt and 

satisfaction of life  for th e  pote ntial targe t group, pre ve ntion of age  re late d e ye  dis -

e as e s  com e s  first, clos e ly follow e d by com pe nsation of dim inis h e d visual func-

tions. Th e  m ain dom ains  of daily life  m ay re q uire  diffe re nt solutions; in particular 

m obility is  large ly de pe nde nt on th e  w h ole  visual fie ld, w h ile  re cognition de pe nds  

rath e r on fine  re solution in th e  ce ntre  of th e  visual fie ld. Th e  rapid progre s s  of 

te ch nology pre s e nts  both  incre as e d visual de m ands  and e nh ance d options  for 

visual inde pe nde nce . A b ird’s  e ye  vie w  is  offe re d on th e  age ing e ye  and on e ye  dis -

e as e s  th at te nd to com e  w ith  incre as ing age . Ne xt, th e  diffe re nt visual re q uire -

m e nts  of daily tas k s  are  introduce d w ith  an e m ph as is  on re ading. Finally, th e  spe -

cific contributions  to th e  spe cial is s ue  are  introduce d: re vie w  on te ch nical aids , 

visualisation of visual im pairm e nts , e valuation of accom m odating im plant le ns e s , 

visual re q uire m e nts  of ligh t e m itting diode s , and visual re q uire m e nts  for walk ing. 

Be st practice s  conce rn: le gib ility re q uire m e nts , e xpos ing ille gible  printings , nutri-

e nts  th at contribute  to th e  pre ve ntion of age -re late d e ye  dis e as e , and a proposal 

of a us e r inte rface  for a sm art cane .

K e yw ords : inde pe nde nce , low  vis ion, te ch nological e nvironm e nts

Ge ronte ch nology is  conce rne d w ith  

olde r pe ople  living in a dynam ic socie ty 

full of te ch nological and inform ational in-

novations. D e m ograph ic proje ctions  for 

m ost industrialis e d and industrialis ing 

countrie s  s h ow  th at by 2020 th os e  ove r 

65 w ill constitute  about a q uarte r of th e  

population. Th is  population age ing is  tak -

ing place  in a tim e  of gre at te ch nologic-

al innovation. Such  innovation h as  th e  

pote ntial to gre atly le s s e n th e  pote n-

tially adve rs e  im pacts  of som e  of th e  

sym ptom s  of b iological age ing and age -

re late d dis e as e  s uch  as  im paire d or de -

te riorating m obility, vis ion, h e aring, and 

m e m ory los s. Te ch nology h as  th e  pow e r 

to pre s e rve  autonom y and inde pe nde nt 

living - outcom e s  vie w e d as  de s irable  by 

socie ty and individuals  alik e . Th is  spe -

cial is s ue  of Ge ronte ch nology is  con-

ce rne d w ith  h ow  te ch nological advance -

m e nt can e nh ance  inde pe nde nce  and 

q uality of life  by dim inis h ing pote ntial 

and actual e ffe cts  of visual im pairm e nt 

and as sociate d lim itations. W e  discus s  

ce rtain pre ve ntive  and com pe nsatory 

m e asure s , as  w e ll as  re le vant innova-

tions  in th e  public infrastructure . Qual-

ity of life  and pe rsonal fulfilm e nt can be  

gre atly e nh ance d by le s s e ning th e  e f-
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fe cts  of visual im pairm e nt - w h e n visual 

re strictions  do not ne ce s sarily le ad to 

'visual h andicap', as  th e y no longe r ope r-

ate  to de fine  individuality and e xiste nce .

Th e  m ain re le vant dom ains  of life  to be  

cons ide re d are  as  follow s : (i) H e alth  and 

s e lf-e ste e m ; (ii) H ous ing and daily living; 

(iii) Mobility and transport; (iv) Com m u-

nication and gove rnance ; (v) W ork  and 

le isure . Th e  m ain purpos e s  of te ch nolo-

gical innovations  are : (a) Enh ance m e nt 

and satisfaction of life ; (b) Pre ve ntion of 

dis e as e s  and of inh ib itory e nvironm e nt-

al conditions , and incre as e d participa-

tion of norm al life ; (c) Com pe nsation 

and as s istance ; (d) Care  s upport and or-

ganisation. D om ains  and purpos e s  to-

ge th e r de fine  an e arlie r propos e d im -

pact m atrix to s e rve  as  a ge ne ral 

fram e work  for ge ronte ch nology

1

.

Th e  caus e s  of visual im pairm e nts  are  to 

be  found in ge ne ral age ing proce s s e s  of 

portions  of our visual syste m  including 

som e  th at be long to th e  dom ain of age -

re late d path ology. Th e re fore  w e  first 

provide  a brie f re m inde r of h ow  vis ion 

work s  and h ow  it can go w rong; also 

h ow  atte ntion to ligh ting m ay alle viate  

som e  of th e  proble m s  e ncounte re d dur-

ing th e  late r ye ars  of life  or, pe rh aps , in 

conne ction w ith  e ye  dis e as e s

2

. Th is  

ough t to provide  a fram e work  s uitable  

for th e  tas k  in h and. Ge ne ral e ffe cts  of 

age ing are  a ce rtain slow ing of ne ural 

functions  including th os e  s e rving th e  

visual syste m .

TH E AGEING EYE

For good re asons  th e  e ye  h as  be e n com -

pare d to a cam e ra. Lik e  th e  latte r, th e  

glos sy corne a (Figure  1, C) and th e  usu-

ally invis ible  le ns  (L) com bine  to proje ct 

an im age  of th e  outs ide  world on th e  re t-

ina (R). A te ar film  ove r th e  corne a 

m ak e s  for a sm ooth  transpare nt sur-

face , alth ough  w ith  age ing te ar produc-

tion m ay be com e  too h igh . Th e  col-

oure d iris  controls  th e  s iz e  of th e  pupil 

(P), w h ich , as  a diaph ragm , controls  th e  

am ount of ligh t re ach ing th e  re tina.

D e tail is  re solve d in th e  first stage  by 

th e  re tinal ph oto-re ce ptors , w h ich  con-

ve rt ligh t into e le ctric ne rve  s ignals  

th at, afte r local proce s s ing, spe e d to 

th e  brain. Th e  two type s , calle d by th e ir 

m icroscopic appe arance  rods  and 

cone s , fulfil diffe re nt functions. Th e  

rods  ope rate  at low  ligh t le ve ls  and con-

ve y m e re ly diffe re nce  in th e  am ount of 

ligh t th e y re ce ive  (scotopic vis ion). In 

contrast, th e  cone s  are  conce rne d w ith  

de tail and colour, and are  active  in day-

tim e  (ph otopic vis ion). O pe rationally th e  

ph otore ce ptors  can be  com pare d to th e  

w e ll-k nown pixe ls. More  pixe ls  pe r unit 

are a, and h e nce  be tte r re solution of fine  

de tail are  ch aracte ristic of th e  cone s  

rath e r th an th e  rods. Th e  cone s  are  par-

ticularly de ns e  in a sm all ce ntral are a of 

th e  re tina: th e  m acula and at its  ve ry 

ce ntre  th e  fove a (F). In th e  fove a, young 

e ye s  can distinguis h  a visual angle  of 

0.5-1.0 m inute  of arc in standard opto-

type s  w ith  prope r illum ination (visual 

acuity 2.0-1.0). For olde r pe rsons , visual 

acuitie s  are  som e w h at low e r, say 

be tw e e n 1.0 and 0.6, and illum ination 

le ve l is  m ore  critical. At inte rm e diate  

Figure  1. Section th rough  th e  adult e ye; 

cornea C, pupil P, lens L, and retina R 

w ith  th e  sm all pit: th e  fovea F. Below  on 

th e  left is  th e  optic ne rve  th at guide s th e  

s ignals to th e  brain. Th e  s ix e ye  m uscle s 

h ave  be e n om itted
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ligh t le ve ls  w h e re  both  rods  and cone s  

are  active , vis ion is  calle d m e sopic. O bvi-

ously, in e ve ning and nigh t conditions , 

vis ion w ill be  le s s  acute .

M atte rs  of focus

Th e  im age s  form e d by corne a and le ns  

h ave  to focus  w ith  gre at pre cis ion just 

on th e  re tina, not in front of, or be h ind 

it. Failure  is  re fe rre d to as  ‘re fractive  

e rror’, and can ge ne rally be  re m e die d 

w ith  glas s e s . H ow e ve r, th e  e ye  le ns  its e lf 

can partly ch ange  focus s ing: th is  is  

calle d accom m odation. It is  one  of th e  

e arlie st to fail on our pas sage  along th e  

ph e nom e na of age ing, and is  calle d pre s -

byopia (Gr. vision of th e  elde rly). It oc-

curs  in h ot countrie s  m uch  e arlie r th an 

in te m pe rate  one s  w h e re  it starts  affe ct-

ing re ading typically in th e  fortie s  or 

e arly fiftie s . As  th e  large  re ce nt m igra-

tions  h ave  s h own, th e  condition e xh ib its  

as s im ilation to ne w  clim ate s : s e cond ge n-

e ration im m igrants  adjust th e  age  of 

ons e t of pre sbyopia to th at pre vale nt in 

th e ir fam ilie s ’ ne w  abode s. Be caus e  th e  

pre s e nce  of pre sbyopia is  unive rsal, it is  

now  look e d upon as  a norm al ph ys iologic-

al de ve lopm e nt, and not as  path ological.

Pre sbyopia is  corre cte d by m e ans  of re ad-

ing glas s e s  th at ne e d ch e ck ing from  

tim e  to tim e  be caus e  th e  condition m ay 

s h ow  progre s s . Also, one  h as  to k now  

w h e re  th e  re ading glas s e s  are  k e pt 

w h e n not worn, for th e  pre ve ntion of do-

m e stic accide nts. Th e re  are  alte rnative s  

in th e  form  of bifocals , progre s s ive s , 

and oth e r type s  of re ading glas s e s . 

H ow e ve r, th e y te nd to be  e xpe ns ive , 

and not e ve ryone  can ge t accustom e d to 

th e ir us e . Pe ople  w h o are  s h ort-s igh te d 

m ay not ne e d re ading glas s e s  but rath e r 

glas s e s  for distance  vis ion at all age s.

Ligh ting

W h e re as  th e  young pupil diam e te r m ay 

be  as  large  as  7 m m  (are a about 40 

m m

2

), th at of olde r h e alth y e ye s  w ill go 

down to 2 or 3 m m  (5 m m

2

). Th is  low e rs  

th e  ligh t le ve l of re tinal im age s , as  doe s  

incre as e d ligh t absorption in th e  age ing 

e ye  le ns. If th e  le ns  clouds  in th e  ce ntre , 

th e  e ffe ct is  wors e . Substantial h igh e r 

tas k  illum ination is  ne e de d to s e cure  

e asy vis ion; h igh e r contrast also h e lps. 

A sm all pupil s iz e  incre as e s  th e  de pth  

of focus  of th e  re tinal im age , w h ich  is  

an advantage  in focus ing.

Cataract

Th is  is  th e  nam e  give n to a clouding of 

th e  le ns. It is  age -re late d, usually de ve l-

ops  slowly, and som e tim e s  accom pan-

ie s  diabe te s . In m ost cas e s , it can be  

re m e die d by m e ans  of a re lative ly 

s im ple  ope ration, involving th e  re m oval 

of th e  le ns , and re placing it w ith  a 

plastic im plant.

All cataracts  involve  a los s  of acute  vis -

ion and incre as e d h az e  and glare ; th is  is  

h ow  an individual notice s  th at 

som e th ing is  w rong. Th e  proble m  is  

caus e d by irre gularitie s  or de pos its  in 

th e  le ns , w h ich  im pe de  th e  sm ooth  pas -

sage  of ligh t rays. Pe ak -caps  m ay be  of 

cons ide rable  h e lp on sunny days. In-

cre as e d ligh ting in th e  h om e  s h ould 

ne ve r be  dire cte d at th e  e ye s  th e m -

s e lve s , but s h ould always  be  tas k -orie nt-

ate d. Be caus e  it is  th e  w h ite  portions  

th at are  caus ing ligh t scatte ring, w h ite  

te xts  on a dark  back ground m ay be  be t-

te r le gible  th an th e  usual black  te xts  on 

a w h ite  back ground.

Th e  oth e r re lative ly fre q ue nt age -re late d 

conditions  are  glaucom a and age -re -

late d m aculopath ie s , w h ich  involve  th e  

re tinal s e e ing m e ch anism  its e lf.

Glaucom a

Th is  condition can e xist in one  of two 

diffe re nt form s. O ne , angle -closure  

glaucom a, is  painful, and, paradoxic-

ally, is  h e nce  to be  pre fe rre d to th e  

oth e r, nam e ly prim ary ope n-angle  glauc-

om a. Th is  is  s urre ptitious , be caus e  th e  

patie nt is  ale rte d to its  e xiste nce  only 
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w h e n th e  visual apparatus  h as  s uffe re d 

dam age , w h ich  is , at pre s e nt, unfortu-

nate ly irre parable . In ge ne ral, th e  condi-

tion is  accom panie d by a ris e  in th e  

intra-ocular pre s sure . Th e  latte r h as  

e volve d for th e  e ye  to m aintain its  sph e r-

ical s h ape  w h ich  pe rm its  it not only to 

m ove  fre e ly in th e  orbit, but also to m ain-

tain th e  s h ape  of th e  oute r glas sy 

corne a w h ich  as s ists  in th e  focus s ing pro-

ce s s . It is  an e xce s s ive  pre s sure  w h ich  

m ay turn out h arm ful be caus e  it le ads  

to dam age  of th e  path way conve ying th e  

e le ctrical im pulse s  from  th e  re tina to 

th e  brain, th e re by initiating blindne s s .

D rugs  can be  pre scribe d for th e  pre s -

s ure  to be  m aintaine d at a safe  le ve l 

once  glaucom a h as  be e n diagnos e d. In 

m ost cas e s  th e s e  le ad to a re duction in 

th e  s iz e  of th e  pupil as  w e ll. A tre ate d 

glaucom a patie nt’s  pupil m ay be  1.5 

m m  in diam e te r (about 2 m m

2

) as  com -

pare d to som e  7 m m  (40 m m

2

) of a 

young e ye . Th us , a constricte d glauco-

m atous  pupil w ill transm it only one  tw e n-

tie th  of th e  ligh t transm itte d by th e  

youth ful h e alth y one . Th e  s ituation m ay 

be  cons ide rably aggravate d if a cataract 

co-e xists  w ith  th e  glaucom a. 

Age -re late d m acular dis e as e  (AM D )

In a m aculopath y such  as  AMD  th e  func-

tion of th e  m acula w ill slowly be  grave ly 

im paire d if not altoge th e r abolis h e d. 

W h ile  not le ading to total blindne s s , it is  

lik e ly to be  accom panie d by a re duce d 

ability to re ad, e ngage  in clos e  work , re -

cognis e  face s , e tc. Th e  origin of AMD  is  

s uspe cte d in an insufficie ncy of local 

anti-oxidants , and th e re  is  a ge ne tic 

factor. Magnification m ay be  of h e lp and 

individual ligh ting le ve ls  are  de s irable

3

. 

Re ports  of partial cure s  h ave  re ce ntly 

be e n publis h e d: th e y m ay be  ge ne rally 

available  in a fe w  ye ars ’ tim e . More ove r, 

ce rtain nutrie nts  h ave  re ce ntly be e n re -

porte d to de lay th e  de ve lopm e nt of 

AMD .

TH EM E

Vis ion and h e aring are  th e  two outstand-

ing com m unication inputs. Am ong com -

m unication proble m s  of old age , visual 

difficultie s  from  e ye  dis e as e s  are  com -

m on. Progre s s  in m e dical te ch nology 

h as  be e n im pre s s ive  in pre ve nting th e  

dis e as e s  and th e ir cons e q ue nce s , 

th rough  le ns  im plantation, las e r tre at-

m e nt, and spe cific nutrition. Te ch nical 

m e ans  of com pe nsation h ave  also pro-

gre s s e d, th rough  spe cial spe ctacle s , ob-

je ct e nlarge m e nt on m onitor scre e ns , 

clos e d circuit TV syste m s , spe e ch  syn-

th e s is , and be tte r illum ination. Te ch no-

logy h as , h ow e ve r, also caus e d s e tback s  

s uch  as  by th e  adve nt of graph ic inte r-

face s  in com pute rs  or by incre as e d 

glare  proble m s  by bluis h  car lam ps , ne -

ce s s itating com pe nsation by ye llow is h  

spe ctacle  glas s e s . Th is  brie f sum m ing-

up indicate s  th e  im portant role  of te ch -

nology in de aling w ith  visual proble m s  

of old age .

O rie ntation and re cognition

Two bas ic functions  of vis ion are  orie nt-

ation and re cognition. In visual orie nta-

tion, th e  w h ole  visual fie ld is  involve d 

both  for analys ing, s e gm e nting, and 

com pre h e nding th e  outs ide  world in-

cluding th e  analys is  of m ove m e nts  in 

th e  visual fie ld or m ove m e nts  of th e  re t-

inal im age  follow ing from  e ye  and h e ad 

m ove m e nts. D e tail vis ion for th e  re cog-

nition of obje cts  h as  a s e condary role  to 

play. Re tinal fie ld de fe cts  w ill h am pe r 

visual orie ntation. Visual orie ntation is  

also ch alle nge d in cas e s  of nigh t-blind-

ne s s : a de cre as e d s e ns itivity of low -in-

te ns ity, scotopic vis ion or a de lay in 

re ach ing scotopic s e ns itivity afte r e xpos -

ure  to m e dium  or h igh  ligh t le ve ls.

In visual re cognition, de taile d vis ion in 

th e  ce ntral visual fie ld is  of prim ary im -

portance , w ith  a s e condary role  for visu-

al orie ntation. For re ading, it is  not just 

th e  fove a th at is  involve d in re cognition 
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but also th e  adjace nt are a calle d parafo-

ve a. Unlik e  th e  fove a prope r, w h ich  in 

re ading cove rs  a fe w  le tte rs  only, th e  par-

afove a is  ch aracte ris e d by strong inte rfe r-

e nce  (‘crowding’) be tw e e n visual obje cts  

s uch  as  le tte rs  and words , large ly to-

wards  th e  fove al dire ction

4,5

. In re ading, 

e ye  fixations  jum p forward in units  of 1-

2 words  at a tim e  and th e  brain inte g-

rate s  th e  s ubs e q ue nt inform ation in a flu-

e nt unde rstanding. For th e  e asy finding 

of th e  be ginning of e ach  ne xt line  of 

print, m ore  re m ote  portions  of th e  re t-

ina h ave  to be  us e d. Th e  conclus ion is  

th at a low  visual acuity h as  s e rious  con-

s e q ue nce s  for visual re cognition in ge ne r-

al and re ading in particular. Large r print 

m ay be  ne ce s sary, but th e  re ading rate  

w ill usually be  s ub-norm al.

All five  m ajor dom ains  of daily life  as  s e t 

out in th e  im pact m atrix

1

 re ly on both  

visual orie ntation and re cognition, w ith  

m obility be ing gre atly de pe nde nt on ori-

e ntation, and com m unication on re cogni-

tion, for e xam ple , of te xt, h um an face s , 

and TV im age s.

Te ch nology

Norm al vis ion, w ith out spe cific re stric-

tions , h as  alre ady be e n s e rve d by te ch no-

logy for a long tim e . H istorically, illum ina-

tion at nigh t was  probably one  of th e  

first m e ans  for augm e nting vis ion, fol-

low e d by optical te ch nologie s  for im prov-

ing and e nlarging th e  re tinal im age , by 

spe ctacle s , m icroscope s , te le scope s , 

and b inoculars. More  re ce ntly, e le ctronic 

te ch nologie s  h ave  re sulte d in substan-

tial progre s s  in visual displays , from  

large  one s , lik e  public inform ation 

boards  and com pute r or te le vis ion 

scre e ns , to sm all one s  lik e  palm  tops  

and m obile  ph one s. Lam ps  h ave  be com e  

sm alle r and m ore  e fficie nt. In m any 

are as  th e re  h as  be e n im pre s s ive  te ch nolo-

gical innovation th at h as  ch ange d and 

w ill continue  to ch ange  socie ty. For 

m any olde r pe ople  w ith  norm al vis ion, it 

is  q uite  a ch alle nge  to re m ain inte grate d 

in socie ty by m ak ing full us e  of th e  

late st te ch nology. Th e  ch alle nge  is  e ve n 

gre ate r if visual functions  gradually di-

m inis h .

Vis ual inde pe nde nce

Th is  spe cial is s ue  is  about te ch nologie s  

for m aintaining visual inde pe nde nce  in 

late r ye ars. Visual inde pe nde nce  m ay be  

de fine d as  th e  ability to live  and act as  a 

full and active  m e m be r of pre s e nt soci-

e ty de spite  pos s ible  visual re strictions. 

For th e  latte r, norm al visual functions  of 

th e  m ajority of th e  population are  tak e n 

as  th e  bas is , in particular as  to visual 

acuity (say, at le ast 0.5), contrast vis ion, 

an undam age d visual fie ld, and only tol-

e rable  am ounts  of glare . Ce rtain colour 

de fe cts  occur rath e r fre q ue ntly in th e  

m ale  population at large , but do not 

s e e m  to be  a proble m  for olde r pe ople  

in particular. Colour plays  an im portant 

part in structuring th e  visual space  and 

cons e q ue ntly in visual orie ntation. Te ch -

nology m ay com e  as  an individual aid, 

but ofte n re q uire s  a public infrastruc-

ture  in socie ty for prope r functioning. 

Th is  is  w h y th e  ‘e nvironm e nt’ m ay play 

such  a de cis ive  role . Such  e nvironm e nt 

m ay be  a ge ne ral one  for all pe ople  or a 

spe cific one  for pe ople  w ith  visual 

im pairm e nts. Table  1 provide s  an ove r-

vie w  of ce rtain te ch nologie s  s e rving 

aging pe ople  in two m ain dom ains  of 

daily life .

Follow ing th e  spe cial is s ue  of Ge ronte ch -

nology on driving in old age

6

, th e  

pre s e nt is s ue  w ill illum inate  ce rtain 

oth e r re le vant de ve lopm e nts.

TH E PRESENT ISSUE

Re vie w  of vis ual aids

Rapid progre s s  in te ch nology h as  be e n 

be ne ficial for th e  com pe nsation of visu-

al im pairm e nts. Th is  is  true  in th e  age -

old fie ld of e nlarging im age s  and also in 

ne w e r fie lds  such  as  spe e ch  te ch nology 
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for th e  autom atic re ading of te xts , and 

radar and GPS te ch nology for naviga-

tion. Th e  re vie w  pape r by Ne ustadt-Noy

7

 

s um m aris e s  pre s e nt options  for daily 

s ituations  w ith  a h ope ful look  toward op-

tions  still round th e  corne r. Th e  s e le c-

tion of th e  prope r aid s uite d for any de -

s ire d tas k  of th e  individual m ay pre s e nt 

a proble m  in its e lf for w h ich  profe s s ion-

al h e lp m ay be  ne e de d. Also le arning to 

us e  it on a daily bas is  re q uire s  a sus -

taine d e ffort and som e tim e s  profe s s ion-

al guidance . Prote ction of e xisting suppli-

e rs  by bure aucratic proce dure s  h as  

im pe de d ne w  products  from  re ach ing 

th e  targe t group rapidly and at a re ason-

able  price . Th e  spe ctrum  of social s e cur-

ity provis ions  in various  countrie s  is  to 

be  tune d to th e  ne w  te ch nological op-

tions  for inde pe nde nce  of individual 

pe ople  w ith  visual im pairm e nts.

Com pute r s im ulation

It is  difficult for pe ople  w ith  norm al vis -

ion to im agine  w h at pe ople  w ith  visual re -

strictions  can or cannot s e e . So far, th is  

h as  be e n trie d by intuitive  m e ans , s h ow -

ing, for e xam ple , a black  part of th e  visu-

al fie ld in cas e  of non-functioning parts  

of th e  re tina. H ow e ve r, w e  k now  th at 

non-functioning parts  of our re tina, s uch  

as  in th e  ‘blind spot’ do not look  black  

but just non-e xiste nt, m ak ing it e ve n dif-

ficult to convincingly de m onstrate  th at 

e ach  of us  pos s e s s e s  s uch  inconspicu-

ous  blind spots. Follow ing e arlie r e fforts  

in s im ulating colour de ficie ncie s , th e  art-

icle  by H oge rvorst and van D am m e

8

 e x-

te nds  th e  m e th odology to s im ulate  visu-

al re strictions  on an e xpe rim e ntally 

founde d m e th odology. Since  th e  re le v-

ant software  can be  fre e ly downloade d, 

th is  h as  th e  pote ntial to be com e  th e  pre -

fe rre d standard in all re q uire m e nts  for 

public infrastructure , for w h ich  ce rtain 

visual lim its  s h ould be  de fine d w ith in 

w h ich  pe ople  w ith  visual re strictions  can 

be  s e rve d. More ove r, th e  software  pe r-

m its  re sponding to individual visual re -

q uire m e nts  as  w e ll.

Im plant le ns e s  w ith  accom m odation

Me dical te ch nology is  of bas ic im port-

ance  in de aling w ith  visual re strictions , 

w itne s s  le ns  im plants  and las e r tre at-

m e nts. Th e  fie ld is  so spe cialis e d th at 

w e  te nd to le ave  it to oph th alm ologic 

spe cialists. W h ile  th e  te ch nical spe cialit-

ie s  of le ns  plastics  and ope ration proce d-

ure s  can be  le ft to th e  profe s s ionals , th e  

functional aspe cts  de s e rve  a broade r at-

te ntion. Th e  pape r by Koopm ans  and 

Kooijm an

9

 in th e  pre s e nt is s ue  dis -

cus s e s  w h e th e r le ns  im plants  can be  

m ade  to re store  th e  natural e ye  accom -

m odation th at starts  to dim inis h  rath e r 

e arly in life  until it virtually disappe ars  

around th e  age  of 50. 

Ligh t e m itting diode s  (LED )

W e  are  e xpe rie ncing rapid progre s s  in il-

lum ination te ch nology, both  as  re gards  

displays  (LCD ) and also lam ps  (e ffi-

cie ncy, optics). LED s  are  ne w  lam ps  of 

such  e fficie ncy th at batte ry or solar ce ll 

ope ration h as  be com e  an option. Th is  

also re q uire s  ne w  th ink ing about spe c-

tral e fficie ncy for th e  e ye  and colour re n-

de ring. To dim inis h  glare , th e  inte ns ity 

of s h ort (bluis h ) wave le ngth  ligh t s h ould 

probably be  m ode rate d for olde r 

pe ople . Th e  pape r in th is  is s ue  by 

Yam agis h i, Kawasak i, Yam aba, and 

Nagata

10

 pre s e nts  pre lim inary re s e arch  

in th is  ne w  fie ld.

Vis ual navigation in w alk ing

Just walk ing around re q uire s  orie ntation 

and navigation th at is  large ly visually 

m e diate d. Th e  pe riph e ral fie ld of vie w  is  

of utm ost im portance , and if it fails  for 

w h ate ve r re ason, a re m aining s h arp pe e -

ph ole  vis ion offe rs  only lim ite d h e lp. 

W h e re as  th is  be longs  to ge ne ral k now -

le dge , th e  pre cis e  inform ation about ab-

solute  and re lative  m ove m e nts  th at our 

low -acuity visual syste m  utilis e s  in ori-

e ntation and navigation re m ains  to be  

spe cifie d. Th e  s h ort pape r by Itoh

11

 

pre s e nts  a contribution to our k now -

le dge . Th is  s h ould h e lp to spe cify th e  
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functionality of navigation aids  and also 

to guide  th e  de s ign of public space s.

Le gib ility practice s

Th re e  be st practice s  are  cons ide re d in 

th e  pre s e nt is s ue . O ne  by W e ale  and Mc-

Cre adie

12

 conce rns  re q uire m e nts  of 

te xts  inte nde d to be  re ad by an unspe -

cifie d ge ne ral public. Siz e  of le tte ring 

and contrast are  th e  m ost re le vant fe a-

ture s . It would be  a good th ing if a ge ne r-

al re q uire m e nt w e re  th at pe ople  w ith  a 

visual acuity of, say, 0.3 and above , 

s h ould be  able  to re ad a give n te xt 

w ith out spe cial optical aids. Th e  sad 

truth  is  th at th e  k now -h ow  to m ak e  th is  

h appe n, w h ile  available  for a long tim e , 

is  not ofte n put in practice . Th is  m ak e s  

it re le vant to re ne w  our e fforts  to dis s e m -

inate  s uch  k nowle dge  so th at it is  util-

is e d in ne w  applications  s uch  as  in cre d-

it cards , palm  tops , and m e dical 

inform ation. 

Pre ve ntive  nutrition

Anoth e r be st practice  pape r h as  to do 

w ith  nutrie nts  th at incre as ingly appe ar 

to influe nce  th e  age ing proce s s , and in 

particular dis e as e s  th at h ave  te nde d to 

be long to th e  clas s  of age ing dis e as e s  

w ith out k nown caus e  and w ith out 

k nown tre atm e nt. Th e  bas ic role  of anti-

oxidants  in influe ncing age ing pro-

ce s s e s  in our body h as  be e n re cognis e d 

for som e  tim e , but applications  h ave  

ofte n re m aine d rath e r ge ne ral and 

vague . Now  it h as  be e n s h own convin-

cingly th at ce rtain nutrie nts  h ave  a pre -

ve ntive  influe nce  on age - re late d m acu-

lar de ge ne ration, one  of th e  th re ate ning 

e ye  dis e as e s  of old age  so far w ith out e f-

fe ctive  tre atm e nt. It m ay be  e xpe cte d 

th at th e  incre as e d atte ntion to nutrie nts  

influe ncing th e  age ing proce s s  w ill be ar 

m ore  fruit in th e  com ing ye ars. Th is  ne w  

h ope  is  th e  m ain re ason for re vie w ing a 

re ce nt im portant pape r on th e  pre ve n-

tion of AMD

13

.

Table  1. Selection of tech nologie s supporting visual functions as part of th e  m atrix de -

picting tech nology gains for diffe rent dom ains of daily life

1

; Italics = not yet avail-

able; Betw e en square  brack ets = unsuitable  for m ost older pe rsons w ith  vision re stric-

tions

Te ch nology gains

D om ains  of daily life

M ob ility &  Trans port

Inform ation &  Com m unication

Enh ance m e nt &

Satis faction

Pre ve ntion &

Engage m e nt

Com pe ns ation &

As s is tance

Care  s upport &

Infras tructure

Ele ctronic k e ys

Good stre e t illum ination

I-cane  (GPS/radar)

12

UV prote ction

H e alth y nutrie nts

14

Large  dark  pe ak  (cap, h at)

Le ns  im plants

9

Pave m e nt indicators

11

Tactile  pave m e nt indicators

Te le scope s

7

Radar (Ùltra-cane )

7

Ultrasound (Mini-guide )

7

Talk ing s igns

Retinal im plants

Low  vis ion s im ulator

8

UFO V te sts

6

Glare  m e te r ‘C-Quant’

15

Mobile  ph one

Spok e n book s  (CD )

Te xt-to-spe e ch

Norm al le tte r s iz e

13 

(> 1.5 m m  at 40 cm )

H igh  contrast le tte ring

13

 

Focus s e d tas k  illum ination

3,10

Le ns  im plants

9

 

Re ading glas s e s

O ptical m agnifie rs

7

Ele ctronic m agnifie rs

7

 (CCTV; displays)

[Braille  (displays , book s )]

7

Spe e ch -to-te xt

Training e nvironm e nt

7
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Us e r inte rface  conce pt of a s m art cane

A sm art cane  for navigation h as  be com e  

fe as ible  be caus e  of GPS and radar te ch no-

logy. A ne w  us e r inte rface  of such  a 

conce pt cane  h as  re ce ntly be e n de -

scribe d

14

.

Th e  spe cial atte ntion to th e  th e m e  w ill 

continue  in future  is s ue s  w h e re  w e  h ope  

to h ave  contributions  on subje cts  s uch  

as  spe e ch  te ch nology, on navigation 

aids , and on re tinal im plants  for re stor-

ing vis ion.

Ack now le dge m e nt

An e arly gift by th e  form e r foundation 

‘Visue e l Advie s  Ce ntrum  Eindh ove n’ h as  

gre atly contribute d to th e  initiative  for 

th e  pre s e nt is s ue  and for its  w ide r distri-

bution. A spe cial gift by th e  Pock lington 

Trust for th e  colour re productions  in th e  

le gib ility ‘be st practice ’

12

 is  grate fully ac-

k nowle dge d.
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