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I Tnis document provides a summary of suggestions for research coneernirlg rearview 
n ics r s  laat were made ;I a worksnop heid at the University of Mickgan on 8 lmd 9, 1996, 

' The workslnop was sponsored by the HBPiational Highway Traffic Safety Adinistration (NHTSA) 

1 oS :he 2 S De3artment of T~ansporbation, and conducted by the Unive:s;tgr of 14ichigan 
Transportation Resexch Institute (UHb9TN) 

The puqose of the workshop was Ls identibj future human factors research needed for 
deten~rining rearvkw rnlrror performance and design requirements that will insure tnat drivers 
can use rearview mirrers safely and effectively, Although the workshop was sponsored by 
NEBTSR, it was E~tenderli to identify the mosi ~mpsrtawi research needs in :Eke area of rearview 
mir;o:s qxte brroadly, whether or not it was related to KFJTSA reg~lator~y ac'tivities and 
iadeyseadert o.F w'lo r ight  sponsor the research, 

Torty-five indivldaaals particspaled in the uvorlcskop, including rep]-esenfa':ives of the ' research c o a m u ~ i t j ~ ,  the xgolatonj aea ,  anc Vi.: nirror and vehicle manufactu~?1g rectoo. 
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Thas docurnen! provides a summary 01 suggeslions for resean.cn coweem~a~g 

rearvlew ~ ino : s  that were made ai a workshop hela at the University of Michigan on May 

8 and S ,  1996. Tne workshop was sponsored by the Natnonal Highway lralfac !Saiety 

Adfinistration (K3TSA) sf the U,S. Depxtment of Transpodation, md condac~ed by the 

Jniversiky ~f Mlckgan I r ansporbatisn Resexch Iaaslntute (UiBAPM). 

'P he ouq-xse of tile wsrk,shop was to bl-ing together as exte~lsive a g ~ c ~ u p  01 expeas 

as poisslble to generate a broad range of prsposals for research on rearview mirrors, The 

a t e n ?  vjaTas to be as coanprehensive as possible in gen-aerating ideas, rizthea t;ran to 

discra~rsate among those ideas or set p~ior~:ies. The Iormallly stated goai Wias 10 "idlentify 

future l~uman factors research needed for celer~aining rearview minor per$ormant:e and 

design requiremeats that will insure that drivers earl use rearview mirrors safely and 

efkctn~,siely " Although Lhe ~ ~ ~ o r k s h o p  was sponsored by NHTSA, it was i*otenaled to 

ndentdy the most ~rnpor-ant research needs in the area of rearview mirrors qulae bcoadly, 

whetaes or not they were related to NHI SA regzilatory activities and independent of who 

mghr sponsor the research, Thus, the scope of the erorkshop included any research issues 

related to rearview rnh-~t;rs. NevedheEess, &11e orgz~izers anticipated that one of :he major 

issues raised by the pa~ciciparaes would be the possible benefits sf nsnplanar driver-side 

rn~n-ors in passenger venicles. That indeed turned oat to be the case, as is c$videnk in the 

follojv~ng s a ~ ~ a i e s .  The scope of the l~orkshop mcldded comerc ia i  yehldcs ;as well as 

passeager "vehicles, The agenda for the workshop is given in Ap3pendix A, 
Forty-the rrsdrv~cuals pk~icipated 'Kn the workshop, including representatives oE the 

resexch coaa~:ucity, the reguLalto~ area, and tne mi~~%.sr and vehacle mananfacuunng szctors. 

The srganazers atte~npied to make participation as broad as possible, whn,e keeping the 

length of the sneetang from bejlgl~g too burderasome on the schedules of the par"pcipanis, and 

keeping \he s:ze 0% the group at a level at wkach interactive dnscwssion of :he issues was 

2?sssibbe A roste_ of the p~mcipmts 1s given in Appendix B. 
Tye meetmg began on May 8 with backgroun2 presenqtaiioams intended ro sunamxize 

the current state sf our kz~owledge about dmer  gerfomance wneh realview rrinors, These 

were followed on May 9 by group discussions 06 several key questions abou3 possible 

futnn~c researev:, 



A series of presentatio~s on the first disy of the workshop was &signed t~ cascre 

flat the entire group had been expsscd to ccdain bas!.c inf.orwatiow as background for the 
-* discussions on the secoad a y .  i here ,vilere sewex prcsectations, as listed in :he agenda $0:~ 

' R? ~, May 8 !:a Ap~ee~diw .A .A A,, 3am.e af :he presectaiioas weire very sin&,r :s% nrevisasiy 
* *  * ~ 7 q  . pu$,i>.sned rpeportsj which ere cited 3e.ioui:r as adh5.tlonal docunentzeion; 9kkel.s were c!lra] 

0:2iy p~esa,~.i.tafions, 

Michael Pere: led of.: with a k",!ri!r;oke 3nesen8ation in bvvhlch $e defi.ned the god. af th.e 
> < e < w s r k s h o ~  2s 1h.e idenlfi,caticx hr.f the h1.a znnl reseerch r~~etkods %a,t ws:~~,c! be req?;irrec; te 

e c <  , .- -. 
adkress safety problems related to driaie: ^:ea:~i~~ad ~irs;2lli:y, s.z;mm~j.zed the state of 

current knowledge ccc,ce~-~.ing :he 7:j,ala:.c of saf'zty pm$lemi; in, :eap\~raA \r!s%bi:i~y, 

~evi~ewek past: ?i?dTSjji ,.rcsea!:~,k on. : : g a ~ ~ a , r d  vj,s:.bjaity, a ; ~ d  offe:eC ca.rudjdale 

recsmmewdaiiocs f,o:r 5.ztu::e :resea~ch, lt3Ie suggested t5,af %he pr"lici~?an'cs shucld z~prcac% 
, "- , , " P the workshop diseassioss as a:[ 'i.he:r~:  we:^ - q ~ ?  ex1st1119.g reg~Bati~ons~ s i ~ ~ p i y  ide:?t~.::y 

what, En their view, we?c tkhe resexch zp~roaches mosCliMely t~ Sea$ ';e ixpr-owed safety, 
- ,, &%,,chaeli jF12mnagan  made H ~rrlef ?t;esec;ation S I J T . ,  :-h,e ?aEst~ry of f k , ~  

rn .; .,, c a 

intrsdacdcr of passenger--srae convex ~r!~.rr3~-s rr? tne U,S,, 2nd j:ev:evm,g some I-" LY-. $ 1 : ~  ," .... L. 
~. issues :chat <were %nvoivec!, A j cq~  murecf la :?.a:. history yras ;hp, l3m.era; Mstoys Co:rpo:atj1o:g, 

~e'ci",lon XE<TSAi an May 26, %9'7@, 'iz. 3err:nnj.: cog\qex cg: the g ~ ~ ~ e n g e r  of 
< ~ ,c.,n:c.s 336 I$&:: ;::c:cksc A,,", :k-a': i!s:.a :>sly ~ja;i.er - :~ I~Q.? -S  @QuJ& 3e glse8~ :_:?i ~l:,j/ ~osnaioc as 

. = . ? - -  
original equi-o:cr:.en! . .. on ca:s end light :m8c.rc;s :,r : l k~  i;Y,S, %n 1"; sste,:~ei-atisns, 3EFS.A. 

7 " cawsidered fie possibility tk?e', ':he ricd~ced '-y,agc sizes provided by C O F T ~ ~ X  IIII~XTCJ~S \iivox:,c, 
- *  I : ;rcsn%i, ic uwii.a[e bbekavl~r by d:iver*s v q h ~  ~~1gl.8 ~vercs:irp,zte fh.e distacce to ve;?~cles In the 

b S n ¶  ~ rear, N B 3 A  detcr:~fned t-ii8S:, with the acldit%oc 31 "Ibe ijiwning label, uqec3,s ic rrj:inrojr 
c < &re close:. fhac :hey appear;" convex cinzs:s y;is radbr '.~e:ween 35 znd 55 :.:xbes (89 and 

, .  .,, + - 155 C Q I J ~ . ~  be safely i~lseb i:llze passecger" snde, I-.eaera_ hRot~r Vehicle Safety 
/'p 1 $ <) ' C P R  Sksndayd l\,p:4 :YLi$j , ! 1 was e.-::,e:xka e.r:ec:t8.,rc S~e~ee:rr",be: 2".,:982 tc etlosbv sach ::1j.::rors, 

? Sf;ig i2iIhal.l :evRe'~ij.ez:; a .:age nz,m:?;e,r sf coacepts fcr rear ,iri.sion systems that had 
- .  ., ., been s;opsidered &risg the develop~e,rie rsF the V c l x  as~heric n-dxer (Pi.Hha:l, 698 :I. i s l e  

~, :maphzsiac: f;.ae poleaaizi hencf:,ts 3$ Bnternationa:. ha~j-rrroaizetsow aE ~ e a r ~ i e w  ~ i r r ' o :  

~ ~ ~ ~ , - ~ : ~ 8 ~ ~ . r . s ,  ;ge: q c r t e r "  ;:?a; the de.nlopr~~cfit snd i-rt?-adnc:t3n of the Volvc as311sri.c 
. - - - did 201' ,nv~:,\ie f~~:rla] coiieet~cw or czrve:: perjb:r~zncs data $ecmse the advax%ages 

m" m * of the Ix,.g~r ;;g]d o:r \ynelg \yv-s,re c ~ ~ s ~ ~ , e r c d  ~ ~ Y J ~ ~ ~ ~ , ~ ~  

~ * . - -  
,c:reorge Plalzex p:esezlek a . p;ro~osal .. ker irea??F-ncg c.,or~ve:?trena.. ?!ana:i ~iir::3as ':G 

address b:nd zove p:~bl.~eilri.. :ec.;c:e glare ;koxi :.earvie-vv :r:.?.::o?s (P:ataer, 9495). 



He suggested tae reasmyag approach as an ailternatave to ihe use of nonplanaa murrors with 

larger S~e!ds si \iiewni, pcrnting usui that i: does not -ec,urre a change ilw equil~rnei~t, ijklost 

peo3s,e p~obabl j~  airsl exeeirisr vnirrers so Ihat a santa'J ~ortnon of shs rear 06 [lye vekizle 

appe&:s a t  the edge oE eha ~nierror, P1a1,zer's suggestuan is ro aim h e  ewteiior nlilnxors that 

the outside edges are rotafed slightly for"0vxurd from this conveantieund posilion. Tilt dlclds of 

view pr~1:ida;id 'by the ex~erior mirrors are thereby rotaled into the niddle of what  would be 

tk~c 911:ld zone wikln coawu~nticsnail ai~ning, "$has hecllreh two smaller blind zones nei,he!r large 

enough ts  conced a vehicle, on enthe: side of the reoriented ~,nisor  field oE vAeir/, Bt;caase 

1lae f1~1161s 59% vrev/ r'lxe rsbted away from tl~e Ireanyard direction, rhe headlaxnps sf irollowing 

verltc e~ Gilra nc:b aupear ,la  he n:~rors unltil they arc relatzvely close, At fl.~:? daetac~ees at 

which.  he neadlarnraps to appe~~r  in fl-e l~smirros, the light strildng the ~nirro~s 1s frcm the 

penpnerail, reilz~t: we1.q wedc, of" the head1j;l.n~ beam ~atte~rns. The r e a i ~ ~ i n k  thus x:duces 

glaae ?om exteIno: mirrors as \veil as eiimimaiing the large blind zone that is present ~ l i t h  

:o.i1~~i.:..il;jc~cna1iJ~1 ainled p ! ~  lu~ar ~ T O T S .  

Josef S c ~ u m a l ~ n  nresen~~ed results fmrn two CTvlTM studies sf Eurorpean accident 

data tmt  were designed io assess the overall safety effects of planx and nonp;anx driver- 

side U ~ T O S S ,  "Ike seadies used sirunkliar methods but difrere.71 sets of data, one from Fanland 

(Luor qa, Siva-c, & Flanl~agan, 1995), and one from Gxat  Britain (Schkam~nn, Sivak, & 

Flannagan, 1996). Thkesc countries were chosen because they had both a mix:nre sf driver- 

side mirror types and dciailea aceadent records. Rhe key piece of inlormation required in 

the acc~dent recoras was the lats:ral krection sf mo~remenr (left or right) for h e  dniver who 

was cslsaderecl ac be at Iault in a lane-cha~~ge accident. The main analysis eompa~ed the 

numbe-s cf accidenl:~ with movement aoward the passenger side ($08 which all of bhe 

vehicles involved in the study had convex mirrors) to the numbers oS 6.seidents with 

;xmaousen,ert% teutllarc the derver side (fu~ which some vehicles had planar manors awdl some 

hac nonplana:: ~ ~ i n o r s j ,  13% both studies, fhis analysis indicated that there were Eewer 

drrvcr-side accadents (,ban would be expected oased on the rates sf passenger-side 

acc~denrs) for caxs with nonplana dnver-side mir~oss, However, in neither sbudy d ~ d  this 

result reach statast~cal sngnificance. Although neather study can be cons~dered csnciusive, 

tsgetner they vrovlde ~-plj3derateiy strong evidence $laat the advantages of nonglanar rnkors 

(redwctrons an the blind a n e )  oo~tweigh their d~sadva~tages (Hlannificat~on of images). 

Loren Staplln presented a ~.aumber of methodological assues thal must be adciressed 

in dyssamc evalmtions of rearview ~ i n o r s ,  as well as specifics of a candidate gppra~ach to 

such evaluadons, 84iirnong the Issues that he identnfied wcse, what traffic saluataons wiiB 

yield data on drives benavjor h a t  are most relevant to salety (e.g., " " n ~ ~ i x i n t  eclnflict" 

situat~sns versdits more routine cliving), the level of practice that subjects shouid be grven in 





On she second day of thc: workshop, the paflieipaauts were presented with a series of" 

questsons ~ e s i g n e s  to pii;~asipl snggestions spectIie research projects, (Ss:e the agenda 

for ?day 9 in ,Appendix PL for the compVe1e list of questions.) For each quat:stnorn, nAer a 

period oi" geneial discussaon abc~u~ the currerat skate OF howledge conce~xing that question, 

Lhe paiT."ticYpm"f were asked to stlggesh resea~ch projbcts that nmght lead LO betier allsvurers to 

ihe qsrestaon, Those sugyesLions, are s~rswx~xized on  he lollowing pages in sectnsns headed 

by :ha-., orligma? qpestlons 

Tqe s r~gg~sted  r:seareh projects presented here were derived from lists that the 

moierator kest 01.. ove~head projector transparencies as items were bso~.$ht i ~ p  In the 

discussions, The lists presented tere  have been ednted from those c~riginal lists, 

incayoawt~ng notes frsn.1 the UlVrSTM staff rriraenlberps wko attended the meetaag, as well as 

written cs~nm~er?,ls that ad1 padicipants were invated to subrn~t at the conclusaan of the 

~vorkshop. In cornpiling these summaries we halie fried to reflect the idzas that. were 

discussed in f ie  worksbop as di.fecthy as possjble, and to resasl the temptatnon I s  

edato~~aiize For some ib:rns9 we have added a few puhsnent references to the liieraiure, At 

,he beginning cf iRe wcurkshol? st was announces that, in order to encourage the free 

exchange sf idbas, nc statemenls would be. attributed to specilk in$!vid%r,sls or 

organnza"bons. In keeping with that ground rule, all of the foilowing suggestitrrris have been 

su~rcr~asizcd anonymously. It is pnoaably iraevatable that, in a set of discuss~ons as wiv-ade 

rraaging ~s oceuned a: the workshop, some valuable ldeas were missed. "pi're aeeply regret 

any s,~i-,t ~ T T U S S I ~ ~ ~ ,  

%he intent 01 the workshop organizers was to elicit as comprehersi\ve a set of 

suggestsons as possible rather tl-baza ", produce a s p e c ~ f ~ c  research pian. kI!hou,gh the 

paeieipants were asked lor their informal thoughts about research pamosities, no 1 0 h ~ ~ 8 8 1  

attempt was made to set pnorjties for the suggestions given in the workshop, The order in 

@hick suggestl~ns are llsted here should not be ~ n t e ~ r e t e d  as reflecting judgments about 

t he i~  ~rnpos3anee. The sbgges$isns are hsted approx~rapaately in the order in wh1cl-a the:! were 

rns,r~r,ueed jin i&ne cral di~cnssioams, 



I, mCcl%ect data to quantify the nagi.lj.t~ie ef the problem of rex end crashes tbet are 
" r i  

eau,sed a f~B?sw;i/lng csr.ver psi. a,:.fs:~[di~g *,sr the f3rgzd drirect!or~, whiie scel,i2ng 
a,-" a < 

icformatisn absat t~sf~:e  to :be Tee- D-: ::o :he side {using e1th.e~ rearview j::~.i~?rors or 
direct vie~;i/j, T5is mob%em ~-rdg?~! be a~~~elio:rai:eL if :ce;?irviev,p ~ k m r  systems san be 

imarovei i~ *ways ?!\at redgce i;$c a.y:,zinr!t of c i ~ e  isii~rees nn.v,sl dived theii- zttenfhoi?, 
. ., 

9 e r  the straight dl!.ejf~~. - , 

2: Conduct a s t ~ d y  a? crashes and cr,!:ieil i~cidec,ts srE%b descriptions that are detailed 
, v_, 

caesgh, ';a dekmin v~hen ir~.,a:rvie'+~;r !n.i~~^scrs a e  l:r:voive.-,, _be descrlptio~s sha.t go 
' ~ * ,a 

into u ~ r e ~ a h e f a s h  d.atabases a z  net codta :n c ~ . ~ ~ g h  detzii 10 Z S S ~ S S  the m c  9: 

Teanilsw ai~mo-fs: A,:.jth,~~gb! B s",:idji such 2,s sriggested here would pirobabi"y have it; 
- - ~ ~ 

be :r~.~uch sma11er fiJr1an ~ o s t  gene~a;~ pnqac~se crash databzses, :'; ~m:gh,t :~evertl7,eiess 
- .  prov:.de edeqaaie. c,ztee I!   ti tic^:! ~E~,c~cI~cIECS, rB&h,er 2~,a:3 8ctuzK crztshes, were :e',~~;~:d,ed, 

i-r* 

,I here a::e scverai ai';er~,a&lve met;l.i:r.ds that zrz ws"rh cons86edng for S T U G ~ .  8 sf.c,,d.yt 
/ 9 \ ,-'h ; 1; 1 ;.,~e si.cldy rnigpt :lrv3l,ve " E ~ ' ) ; , B G : ~ .  @OX'' ::~3r'&ag, OF l : ~ g g j ~ ~ g  3.y drih~e-~s~ !t.-il a 

preselected, ?l,ecic a$ ~e$ic',Bes. [2) :JP!VIS ~I:QTE $he general po~-6?9&iion :zigh& be 
. , , c 

s~csvyed and asked :o rrehosyec'; i i32,i  ~nc:.dents related ':o rni~rsms. (3) Teople 

were j~voi\i,:i Ic cmshes t$aj,t vi!ere ge.prted i:?, .:,e stamlaxi ways :mi.ght be 
< ~, surrv,eyed to fiwd :it fti;$;he:. setzris  cut ':he ewkez'i tc ~JYKBSS)T f:e~:rvlew K ~ K G X S  we:e 

i ~ i . - v ~ j y e d ,  

'7 4. Cornpare crgsb s ~ ~ R ' : s ~ ~ c s  ~ C T O S S  co,c,~~i;r~es ;??.at h a ~ e  difkrren~t n i r e r  types, born:;: 

wcdk ~f this ':ype bas al;eadyr beep. r'ore (I~aos:::.al RI a];, :5355 S~hgmayi*,'t, ef T.:..: 

19953, 

/.* < ,, Tind o?,ytaabo.dt rwy tzchni~el cons:,deratiocs u.hz,t were 4nwoi~red in NZTSA 
7 .~ , - abanecasng the :,a:'.e-1973s .srcpzsa.: ::s: a $O=deg~ee reas~~raad field of v ~ c ~ ~ ~ ~ ,  

f i  ~,onsider v~k,etberr s2eh a ,. sro~osa:! . sicxgld be 3:a"she~ esia%natei, 



5, Co~nduct a study JE drivtx eye rnsvemeats irr heavy velGcles that focuses sin the use 

of PearsJiers? mr lors and dslecl vieviiis away from the snlralghit ahead, %he  

csr figrlir9tisn of iieavy ~ieiaicles ;inc?udnng b1i:~d zones behind the vehicle end near 

:kz veihlf:ie, hlgl CT ejrc pOSlLiBJ1S, and clilSjlrenl mirror eonfignratiens: ~amnle the 

entent to wiich e?ie movement data csrlected VH s~xdler vehcles earl bc generalized, 

7. hveskigate the Qpe of t~dnjlning and the level 0% sd13 that drivers cu r r e s~b  have In the 

ase of rcxvnew mrroa.s, and determirle whether Improvements In srrver training 

r i gh t  yi Ad  high,;^ sldlll llevels and  safe^ use sf nirsiirrors. 

8. Conduct a eompl-eluensnve analy siis of requirenlents for direct and indareel; fields of 

view, A fiumber of pre7ilzosas studies should be reviewed as p a t  of any such effort 

(e.g., Henderson, Slmith, Burger, & Stern, 1983; Melley, & Prosin, T 4699, 

9. QhaantiQ the tradeoff beaween qumtity md qu,dity 0% field of view. 



'VVh2t zre the seeds of  s?eciai pop~iaa l~ns  sf d-;lvers, su!!cb as the elderly? 
I 

L- . _--- ~ . .... ~ ~- - .  . .- . . . . .  .. . .. . .  _ . . .__:.-. .~~ ==--_ ~~ 1~ 

* * 

a :  Identi:5j and rqnanl:,f"ji :hc types of @K'~~VZPS win!$o ~ ~ a y  h,a:*~e Spe~!81 17,eed.s~ 

,- : ~ 

d r Stady hew :he e~dclly, o:r other specral ~~~~Batisns, cm-ently n% slanda-6 ~I IPIPOPS,  
?Ti < m p o  - 
.I cns might provide insigk intc i 3 .a~  iadP.:ect visian  system.^ ccou1.d 3e moanriez; :a 

rnee2hi.r needs, 

,$ - e Coniiuct a task anal~ysis 0.r d~j,~~iin.g ~wit.h special , ?xx~  on ide~~.ti!yisg ccmponet.!:s 
< ~ - .  0 

thar reqx,lre the c i  :~j . rors  z .6  are %r:c~.,&--~ae, !;.,ldefiy clnwers are often, d9le to 

compe::a"t f , ~ r  !:e&-ced basic ;perrcephn~l and msrlr: skills $y 1eanfl.ir.g a;?propriaitr: 

., ,,?deg!es t>fte-.: ~ecuire extra time, and t8excfore break  do-:&^?. slralegies, 3u>&e'7 q'--** 

\;&en ;asks are fo-ced-pace. 

. . 
6. Consid,er hew V ~ $ D G S  d,ispiry types a:ri~, .;tccaki,~n,s are s,si;liied ID fh\e reduced visiia:: 

aeoir_~~.odatis;2 &jjlEtjes ejd,er8.;/ d;riven;s, 'EJ,de~l,y &=ve:s cannot focus fhgj;? q7es 
. m 

as close as younger driverrs, end when h e y  ,;sc svecial ~atica% e~neeticn Cb~iocalZs, 

e::~,) YQ _rei:> vkiith this pr;~bler:n, Ilb,&r zk~:'jiP/ 1 f f s  .- s", sear objezts j,rr. fcens is .isr;:a,Lly 
..: a (" ^ , . i 

?~m?ted to ;:he % o ~ ~ e :  pa;$ sf 5 e  ~~is:,,zl. reid, I ne rmages s'ee",: 4 1 ~  C O Z . ~ V ~ X  ;T,~TJ:~o:.-s asx 
< :  * - 

cpt:calily EJ~G~S cl,oser th,anz - x  objects fhmselvvzs [ody  a ,l",,ie ;:m!her Trcrsm. the 
.. ~ ~, 

arxve:r than &he s:,xrf2c'e 3:: "LE .:[I.~F%~I:, C ~ ~ W C I : I ~  Q:I: I : r ,  ?n/rr~cr radius), and 

e'ieetx~:qi,c displays norrma:.ly p;-es-:u: jmages 'chat requi-re flocasing a: ?he is lznee ,3f 
i- 

. , 

ihe cisplay scree7.s :hernsei.ves (pcr"r~a-.;s on "ne :arstru~meal paip,el:, A teekfiic~,!~ 
< *  acdysis ~f the % e c c ~ ~ ? m ~ ~ a a l l ~ x  iss:se 1s Iprovided k8j7 Seeser (1974)~ 

s- > - . '  

., ~ I:wescigatw, whetkea elderly drlve-s ui~rrid Lwve more trosSle akizpticg 9 innovative 
- ~ 

1 ~ ~ 3 0 ~ ~  (e,g,, COXVCX J X ~ T ~ " O ~ S  312 '':he C'.I"IVeII. ~ i , d g ) *  



T P -  8. ~9e1~ermine how :he red.~aced "useIu1 field oi' ariew" (eegsg Ball, Bwsiey, ( 9 ~  Beard, 

1380>1 cf elderly a illvers inay affecl their 1-1 se rearv-vlew rmrrors 

9. Determ~ne whe;r~er [he perceptual e f i c i s  of nonplanar (csn.vex m d  asphene) 

m ~ ~ o r s  are diffe~zn? lor younger and older drivers. 

10, Investigate drivers of heavy veilieles as a special-needs population. They may 

'kgge"' %aster in certain ways because the job 1s physically tawing. For examysle, do 

they have more ciff'culty in makddng head movements to check mirrors because of 

clxa~nir, z:ec?r and 3ack p a i ~ ?  

I I ,  Survey drivers or new-vehicle dealers to determia-ue if the elderly, people with 

impaired mobility, or other groups of drivers tend to select certain redrvncw rnnnor 

opt ions. Tne lixsuted range oS mirror optiocs ~ g k  new vehicles would d i ~ n i s h  the 

value 6s" such a survey ies the extent that 11 was focused on such optio~~s, k-Io\~ever, 

a vaiety of convex mirrors are available as afier-maket equipment, and a survey of 

driwrs might reveak. whether such minors are used more by certain classes of 
f l * T  J J . ~  ~e r so  



m a  I , -  % : 3evetop a p e ~ ~ ~ a ~ c e - b a s e d .  eva9rset:or 03- n~alrecl-visi.ow systems, This jw3uJ.d be 

~ & r i ~ ~ ~ x i y  vduable whew a g~feaker waj.e!by of systemls, Irciudis;l..g some that zre very 

dirfferie#r,e born ~~ . .wors ,  is IG be c~~~.Qn~a,:ed, 

rm . a ini 
L, k~es"s.gak lsre :mags reso"u8icn ;;eeeec! ]for aiiequate yvisca] perl~~rl~~an~ch";. J. ze S S S U ~  

m ~ ~~ - ~ ~ a:: Image resolu'cie*% is more crr:Erca.. Po: e:ectrron:c nn-.ag:lcg sys1er.s %ha= fa 

co~~7entional ::E~.TTGK, 

rn 

e4 -, , Investigate I-ow ts match the characteristics 0: l:xiging systems ::3 the vrsEbiEity 

~eqr~rem-menls !vario.~s X ~ E S  z:r~~;;i~n.d 9 aiI&'~1e @g., ~e ~ i d e ~  S ~ S ~ E J ~ S  p & i : ~ ~ ; l ~ l y  

~ ~ p m 3 ~ i ~ t e  " . ,- for the blind zone behind scr?jli;railsrrs?), 

4, Skdy the failaa:.? x1,adeh; or 5eg:raded Y I O ~ C S  @$ r,~n:mkrir~$ sjrst,e3::.~, E ~ C ~ T Q I C I ~ E . :  
~ - systems ar more & , b ~ a t e  o2$:caj, sljis:lc:~s ~ y ~ i j l l  Eaye diffesert ymbhe:r?s t':rz:.ii 

l co~~~en tona l  :mia3:: systems, 

S h ~ *~ 
u sg_arvey vehcle manufacturers sr.d ih,~,ei:. suylaezs ::o: ~nfomztioa a3cu",ite~a%ives 

:s ~j.rro.rs thzt alr~ kir ig  ser~.c~s , !~~~ ~;>~:,snd:lie;d, 

(j Study &h.e benefits az-~d 1pm5li;:ns !:he1 have beer encauckrgd with nonz:,issor 

systems <:hat are cn~~r;r,d.y in !asc, 

p"7 

I) Gscdnet a com.spebepsnve st~;ciy cf' k e  effer:t of the i s ~ a t b o ~ s  of i,%s~llays. :3eeg::se 
< + I  ~ :ke ccwstrair.8~ Dn .coeatiors ape generral:y \ivealxe: svith non:~ir::or ~nsp i ays~  L,IS 

v r  - b:ecomes a mare lm-iapo?an: reseus'ck &si:,j*e ~7t~3:2r;l: such dlsp~ays are -,onsidered. 

8, Se.k~,Bi",r 'he effect 9:' the nam3e~r 3-? d,isplzys9 specif cai:y whether there axe benefits of 
- ~~ > ~ . " *  hmkng 2 s&-qgAe daspizy Iscat~o~i :;TT ~ C C  cntlre reanved scene, 



16. In~estigat~c the need for, and benefi1.s of, training drivers in the use [of iir:novative 

indirect.-v:rision systems, A%i drivers are e~ipernienced in the use of r ex~r ie~r  minors, 
'1. 'ILKI - j[lo~+.irr~-~i.rr~~ S : ~ ~ S ~ ~ ~ J K U S  r:~[i[l,xy prese:!~t laew training needs, 



il' Eistabjisb slandardEzed reportj,~g ireq;,ase~iewts for fields DE view, .. ne Society oi 

.Aatomo:ive Enginee~s has develssed recornnmendations ffor quaantifjring fields si 

v giGwr ' C  for &reek and inere: .ij.j,sigr ($A,E, I $$L) ",& miglrt! serve as the basis 

for S ' S B P . C ~ X ~ & Z ~ ~  r epof~ i~g  r"e~:;Ire:f~,e;~is, 

I3eveBop s t r ~ d x d  sc;?:wae for quantify.u!i~-,g a d  displaying fields 3f view. IYiike Ohis 

sof%!ge li~rideE'y wk$.abl,g, 3er::83~ ?,s %XW~R? over the hIler~e9: 

" ,, 
I:wesAiga!e whether tlre ercfi":acccu?a:r 'sir bi.~,~c,:la .?iel.d 0% view is :%ore criticala h e  

anbinsc-saia fie1.d js -;vba: car he seer ily eitkncs eye (';he n:rj~o:o, of the individual eye 

f'jel&) ; tjx blnsc.a:,a:r fj,eJ,d is ,v/bd can be see::\ by ?rxth eyes {the infepseefion D$ :Se 

iadivldtja8 eye a?jtelds). 

Condue': f!~l"rher w r k  'OK d~:j,vr,: eye positic::,, The Society 0% A~~tornotive Engineers 

rec:co:~mended s~aclice :hat descaji~es "he "~reljipse" js edcen;:ly ':he most skuk,ard 
1 30^\ "" ' sur~,rnar;~ of d2.k TI er:ve:. ey-, ~r;los:3loa (SA14, 1, JLJ.  .I ,LIE ra,csmended prac!:ice 

rs applicable . . to botk; passenger ea:s and large vehicles, such as buses awi heavy 

ispicks : 

" 7 1:nvestigate IIX :,~!le a' the vmtica: exkenit 3: :he fieid of view fer both safety 2nd 

?$j,Vf$lT C C ~ ~ O T ' ~ ~  



Whal are &he most amportant ccrrent issues concerning rearview ~ ~ i r r o r s  on 
-, omrie~icia! vehicles7 

j Study the effect of the vertical extent of the field of view with the h ~ g h  driver eye 

xights that are typical of lc~rge comerc id  vekicRes. 

2 ,  Ilnvestigate the extent to which drivers of heavy trucks use flat mirrors aiuring 

~?omxd movement. I"snlay be that those mir~ors are primarily used during bacldng, 

acd that the c09vex mi~nors are the srimzry means of rearward vision during 

ifc:-*z:arB; 'nO b1er1e71t. 

3 a hvestigate what stimulus size ns required for each o i  the v ~ e t y  of vnsanal tasks that 

a diver must perFo~m, Are the stimulus-size requirements different !or bbac:Gng md 

21- fo~+ ia -d  m o v ~ m e n ~ ?  

b Coriduct studies oE driver eye locations and [lead movements in heavy vehicles. 

5 When tracior-tra,Bers are eumsng, the f~elds of view o l  the rearvlew n i m o ~ s  can be 

olockea by the trader. D e t e r ~ n e  the fields of vsew required by arivers during these 

maaTesnwers, and how they are afkcted by this blocking. Evaluate the possible 

2enefits of usang mofonaed minors that autoxatical8y change thear a im durmg turns 

'a w?iad ~eiing blrcked by the trailer. 

Because rearvaew niuors $Bock pari of the forward field of view there ns ahdays a 

1traCes.Y between direct an3 i ~ d ~ s e e t  f~elds  of view. Evaluate this tradeoff lor 

erclal veh~c%es, Consider the fact that mirrors on heavy vehicles 

oken create large forwsnrd blind zoles, especaally wl.aen they have aer~dywam~c 

~ o u s i n g s ,  

7 .  Evaluase the differences in forwad blind zones for cabover and conventisnal tmck 

tractors. A torma1 treatment of ithis issue can be found in Burger, liLiulhrclland, 

Smtb, and Bardales 1( 11980)1, 





1 Cokaecl data on off-road baehng and maneuvering crashes. This night be d3ne by 

selecting a f leet of vehicles and logging crasfaes and cmrtieaa. incic%erilks, (For a 
s u m q  of existing data on bacldng crashes in general, including those involving 

trucks, see VVa~ag axad ICniplimg 11 9941. Far an assEssment 3 f  some 

cskntenTaleasures see Tijenna, Hendricks, Pierowicz, Everson, and Kgek :1993].) 

2, Evaluate the relat~ve pelrforrnan~~ in hacldng p e ~ t t e d  by plaupa versus n o ~ p l a n g  

rearview r~inors .  Ie may be that  he unit magnification pro~rided by y~lanar rmirrors 

is parbreujady beneficial for the judgments of dastarnce and speed required an 

baclciag. 

3. Pelform a task analys~s eo determne the competing demands of anc,l%ary tasks 

during bae~ ing  :e.g,, the need to monitor other tra.Ific when backing in poteneiai 

conflncl with ollxr I'ra'Kc, such 8s when crossing a road or driveway), 

4. Hnvest:ga"i how the tradeoff between iorward and rearward v~siblllty may be 

d~E:"erent lor  low^ speed rnaneuverrng versus normal forward movemerit, 



1 -!-- What does existing research ee%B us a,bour: f3,e sakky effects fiat w ~ u % d  resul",srt ~I 
1 1 rsc of nnnpianx rive-+side nkrcrs in t?:l~ U,.",? 1 
i 

Because fhe above qnes"ooas xe c:liose:y :reiateR,, responses to :hem have bee:: ceonbized i;r- 
':he follswia~g s a m ~ q .  

I ,  [hdost of the discu:ssicm 8of'ibls !.tern xtually o e c ; ~ ~ e d  du~lag f h ,  discussion of :c>e 
.N C1 rrss! question cf I be  day, the 's":rHe C G G C ~ T C ~ ~ W ~  ::re extsnt ~ns,d natcre cr sa~ety 

< . >, 
prsblems T I A ~ I " ~ ,  ae~r.:r:!ew ;mi~_~3irg ::: g ' e ~ e : ~ ~ . . ,  l.i.s~~~eves, betcause !,': was directjgr 

rrelated is e k  use of nmo~:~Eaca:. j:clrr;-c:rs, we kave raade The edlarial dec~siszn te 
< ,  " ~ 

present it herre, T>.e fact that ~t znsisse; cearjy ?,s pr0ba3~Iji m icd~catron cf the high ieveIL 
* " - 

a:: ~n$e:zst "Lzl mzny ;~articipanGs .)ad ir, -.::-re xss,~c of n s n p l a r ~ ~  ~2.nri;ca~s Dn t lx  dravar- 

side,]] con&c: ; fls~e s%u@,r cf ths ffec,~ sf zs.r.plai:.a n7i.i?.o.is or: '.hs drive; side 

the U.S, Groups 2f ve'zicles cs):16 be equipped ,s~iQh .vsrEous ; r .enplan~~ TP~.~XJ:CS 3- 

the &-jlve~ side B C ~  :c~~. i~ '~red,  tc; 8 / - C P - ) + - ~ %  . T c~.clipped iix~ith piana: i~:i~lrars. 
,p ~,-zven 3 ["le wide ~~x:Pje':y ~f mi-0;s ka\!re ~ ~ S C Z S S ~ ~ ,  the ISSEC cf 

- ~ ,  >. , 
-.l sgxcn , ccnphaner rr,!.,-:-~r2rrs to ~nvesiigaie dese;.:~es ec-.siderable g~eentiio:l~, ~,'.:I,C 

:gi:i.rors 12 8 :na&r ;Fj& s':udiu sholjl'd 4e ec ssme 3f s~el,i:"?~ir;a-y 
m - 

de?ei.:mjratien ~f rLir!ri)rs are -::@slL s,L::ts$ie tc k>,g s t ~ i y ,  ~p&ie:- t k ~ n .  i-sk~g 
C 6 3,lTrors ~f ~-,onvenience," Sc1?ex;a:. .x~ssible dcpecde9-n" v~ria'~?j,es were disc~~sseb, 

Rates of eejAain kinds af accider:,s are p$xitbly :he most :iali",in,?,ncators 31:' sa:erty, 
- . "  , ~ b ~ f ,  be-,s.jse ac:~aenls are rae, Tc~lao:e csljma:rsn 3% li5cs8e r 8 k ~  would xqui:r$ 2 

~ * , "  * 

:age nnn>er of drive: mrss, 65:iea:. $.ciden"s ~ ~ ~ ~ ~ g ~ : . t  ~::Gv;CG 8ddq~ai;e :a"fo~flma'Yi,o~ 
- ~ - " v i j ~ e  , .kL,, *--- ic-. :Cea~rer drive: ;miJ.es, bu: it$el/ c c  by i h e k  aa$s:re m3~e armguous thm ac",naJ. 

<~ + < , - . -  + , "  

crashes and the:e$-jre a,!cald be ha:cdec: 13 meascre rck~i ib~ ,~~ ( ~ O S S L ~ L : ~  DV J &lver I O ~ S  
a * 

0: ""$a& box" i ~ s i ~ ~ l ~ n e w t ~ ~ o ~ ,  sf ':]me \,t~eic,i&.s:r Vgi~as Jkriv-,:y-behaviar i rana~les  
3 3, 

~ 7 \ ~ [e,g., rate of ~har:gjljpg nares; S.Z~S c:T g ~ p s  SCG~SZ~ ::g c238ijgi~2,g lanes; mlghl be 
< - 

re]iablv\i -rpgssa-gi ,c~iitb gu:rg:g Te\):ig:: d;:~~e:'; ;?jjg',~, 33t t$e~/ :E~,:Y "S !.c$8 ~ d . - d .  - 
1 T '  ~ " ~~ . ,  " 

:c~~;,c,~:crs of safety a:s;j,cj~.,n:s ec zrr:;,lcel ~cc:dects, acd some eE 'Sher: WQUI~~ 



req~1,lia.e soph~stiica~ed vefiacie i.-astmmenla~ioi~~ It would be important ka such a study 

eo a~s ig :~  ~ I P ' V ~ T S  I 13 the vs~rious niuoi  condilions randomly, 

Study me eSfecb ._rf radaus sf eurvat~src of coilvex arndmors on judgments of dastance 

aaa s p e d  bo de~errnlne: what r a d i ~ s  IDS czrvature ns efreetively planar or ""unit 

magniii'dcacion"' I{ tcrrrs ol its effects on driver perception. F:i/IJBVSS ? 11 requlres 

that ew,enos nGwsrs on liae dnwr side have unrt magnifjcatiein. An aspheirsc -mrrsr 

~ o ~ l d  3t  ans side red to JE;,QE*S this requirement if irncorpcsratei a planar, unit- 

aia$nif~g:ai~on S C L ~ ~ Q J ~ ? .  that by itsealf met the requirements of FJvI\'SS 1 1 L. Ido~~ever ,  

'2t is diXcult to ma'raufac;ture mirrors that comoine planar and aonpianar so -  ,c,tnons. 

I~d~anaCacturir~g J~fIicclty .a)toaii,d be greatly reduced IS the iaorannally unit- 

niagn~i*is,et.asn se~t lon acitlally had a slnght c~mrurature, per.haps even if :hat survature 

was slight ~ n o 1 ~ g 1  cot to have significant effects on driver visual percepb:on, There 

i~liay se a ;adnus :~f curvature high e~zssxglrp, to have negligible effects op speed and 

disianr,e *guagrn~nts (probably signiIieanrky higher than 2000 mm, whick is 

app~ox rnalely thz maximum radius of current convex miuors), but Elat would still 

pernit rehable r~anufas:turang, A review cf past work on the effec.. of radius 0% 

cvivvaiarre on distance percel2tian is p-ovlded in qlannaga~ (1988). 

3 ,  Quantify the tradeoff in terms of safety between: (1) the wider fieid 01 vitvv, with 

dastofiec %rnages, pro~viaBed by nonpia~ar mnors ,  and (2) the undistorted images, 

w,ith l i r ~ d  zones, provided by planer minors. :it is difficult to do tkis from basic 

hu~sdan-puf~omance studies beerase of the need to translate measures such as the 

t ime the eyes ane away froen the farward scene (e.g., HeBmers el a],. 193%) or 

ckanges in dis%anc judgments (e.g., Me~ lmer ,  1971) into predicted accident Tates, 

4, Envestrgase driver acceptance of aspheric rearview mirrors, considering: such 

9sssi.ePle factors as image m e ,  aecommodat~oi-s distance, flow of images as other 

~ekicles  pass or axe passed by the obseraier's vehicle, and difference in image sizes 

for the :wo eyes Dkver acceptance is, to some extent, a sepxate issue from safety, 

It is not completely ur-areiated because drivers3 satisfaction with m r o r s  may affect 

their behavior, t1-u~ indirectly aS~ecting safety. For example, lf drivers experience 

v~scd d i s ~ ~ m f o r ~ i  with micors, they may nor check them as often as rk-ney sholald. 

5 identify the best design for aspheric mirrors, The curvature of a spherical convex 

minor can De described by a single pxameter-the radius of cnwature. Bn contrast, 



e - 
the desig2 of asahes.ic msyi~rrzrs :T.ZP~ :;~.v@,ve rn.a:ny parametfls, The aspects cf 

e .  

aspheric rn-nsrs $ha: s h ~ u l d  be ir7vestgale6 irr,c?uae: 

V .  ?^ t fie passible value of vjsua: demarca':ion betweec a spherical convex zone 
T and ~ : 2  aspheris: zone ( 2  soj.l,i. line 0.- t&tt"ee. lnne, e:~.) 

"Tb,e best :ransition betv~een, sj~he::icaI 2nd aaspbeznc sechic~i~s 

5, Study the possible beaelfi5ts 3f n~n~z8aaar interior t.rti:~s:i-s, i,nclndicg the ysssil~ility 
- " "~ " - 7 -, 

tl-nar: combining rearws:rd views a:? G7.e dlsp:ay .:acatio~ ~ ~ Z T ; / F O  A - .r::i;s tke 6rive;r9 s task 

by a1l~~inzfrr.g the ne'ed :c; perceskally is-:e~~ate t i  ~nfomatio.: alcross display e. 



In what ways, and to what exienl, do previously ~~experienced drivers adapt bo 1 l'l~l2 3 b ~ ~ a & l ~  ~ W T T ~ T S ?  

-- A"- -- m- -- -- 

T o  ,aves%lgate whether drrvers adapt to the difference in image sizes for the two eyes 

ehae arc ~ r ~ s e c t e d  by aspheric mirrors. 

2 .  I'nvestlgase the extent tts which drivers adapt to the reduction in the bhnd zone 

ptoqiadcd by nsnplanar ~ n ~ ~ r o x s .  Do drnvers develop conlidence thai: ef there is a 

veExc1e pxsent they \valB see it in the mmor, so that they can be c ~ n f ~ d e n t  that when 

rhey dc nob see s -:eh~cle, none ~ls p1esent7 

e, 

J , l~~l~estiga'be how well drivers could switch between vehneles with planar and 

nonplamar draver-side minors jia a m~xaed  fleet, 

bps investigate posslblie effects of ~~onpllanar mirrors on drivers' general driving 

strategies (e.g., do they change lanes more sften or maneuver through traffic more 

aggress'veij:). 

c , , Investigate the experiences of U.S. drivers with nonplanar driver-side mirrors in 

k r o p e ,  possibly ' , ~ o u g h  rental con-qpannes. 

Inwes tigate drivers' adap1.atasg.a to reaiming of planar exterior mirrors (Platzer, B 945) 

as an ajternative 13 laonplanar mirrors for remedy~ng problems wneh the blind zoee, 

i t  -Bay bake t i a~~e  5 r  drnvers to becsnae aecusto~ned to the reaimng ~rcthod, partly 

because ~ e o p l e  seem to ilvant tc see part of thur own vehicle in the exterior r d n o ~ s ,  

possibly as an orientation cue. The issues ekiat should be researc'l3ed anclude: 

chasac%ers%,cs of devices to help drivers aim minors reliabe8s:y, methods for tar~~ining 

dravers ':G use the learning method, and characteristics of drivers (such as driving 

experience and age) that migh; afkct the relative ease with which !bey could adapt 

43 eke rea med ~ i ~ m o r s ,  



i" " - . ~  , < 

.+ (~ontirak~e to use, sad hrtber 5,evelo~; cnv?dea-aitewtioxr t~sks as p a l  cf a:r; 
' r̂ i evarahstion protocol, 1, here wes a gereral consensus I.,&& the cse cf secsn6e::y tasks 

- ,  

ir: %he NHTSA, ~jr3lor,ol, :.YL %ddi!j,.rr, Ic 2 :3.:j3L2yy kk,a"snj/-olved of t h ~  
~, reanview minors: wes mpoflant :h t h ~  vdrdity r:"{hc protocal, 



/ h 'ha i  more can be learned about the sakly ef1ec:s of' &Iferent minor des lg~~s  frclm 1 t c ir: .: ~umlpe  0: :lsey4x/l~ere? 
I 

1 
1, 
----"A- -- - 

1, Goirasult w l h  representatives of organizations sach as the Associalilon of 

Ictexnacional ~ u ~ o m o b i l e  Manufacturers (ASAM) and lrke American Aaaton~obile 

ManrPdcmaers Aasociata$isn (AAJjAA) i1-n an atkempt to identi@ csuntraes and accadent 

databases that ri gght be useful in extecding the UMTRS accsdent skd:es (Emma, 

S~vak, B Fi annai-,aa7 1995; Sekuaraa~nn, Siv&, & Flannagan, 1996). 

k ,  Follow up on the UMTWI studies sf lane-change aecidenh by Iloohng at other types 

of accidents that ~ ~ i g h t  be afcected by driver-sade mirror type. For example, I T ~ ~ O B "  

'ype nughr affect the amount of rime that drlivers must look zway Irom the straight 

ahead to look dicecfly irado &he bhnd zone, and ahat night affect their tendel~cy to 

slrlke ve'ucTes in 'rant oJf them. 



< ,  . , *  Bcause  the discuss!ocs and research suggesaicrirs for ~P~; 'T~ ,ous  ~ ; ; , ~ S ~ O ~ S I , S  had aireaGy 
- 7- rather wide :awgialg, this k e a  \was nsl 1coverrei8, :I he ?ixe $:!?at had beec &Wscated i: \@;as 

i ~ .  e%ct reessigned 90 the t:irc qzestjo~~s esncerfling safety effects : k t  would sesi2j.i fra~n~ 
, >, r. use 3f ~onpianar  d~:~jie~,=siGe E~KCXS I.K I":Z ",.J..S;, because those ccestioas YJ /E~C D? g;fc2t 

interest 13 rimy par5.cipn3, 



i 
.,~- v' / \hinal are the relative priorities For future research issues? 

The worksaop el~cn'ted a large number of snggesbisas lor resexch, B'J items in the 

edlteo hrrn prese~ted i~ this report, ~ l tnough  no formal atte~npt was made to sel priorities 

arnor,g these iLems7 as a preliminaqi exercise toward ehat end the workshop particnpants 

were each dsked to selec- t hee  items Char the:y consndered to be the most significan", For a 

najimkber of ieassas, it is kmpsrtarat not lo ovenn te~ le t   he results of this informal exercise. 

The ;alstic~panrts genensed their lists ~vithout bemg able to review a comprehensive 

summarj O F  tke  ISC CUSS ens that took piace during the workshop, They describesil their 

selecccd iierns isa their own words, making it difficult to compare responses across 

nndividusls vq ilhoaa an:bigui~y. kind, perhaps lrrost importantly, not all partlelpants 

respo~dei:. 0% tke 38 2artacipants wno were not L T ~ ~ T R I  stafl menabers, 4 responded 

with s,tggestca researci-i, srkxibls;s. Keepang all of tliese i i ~ t a t i o n s  in mind, a s u r m a q  of 
&I- halear , a  responses ma,/ stall be a usehi1 starhag point for more formal eonsiderataon of research 

?ri @riR~es 

We resorved the ambigili~ties of wording ac:ross individual responses In terms of 

slaghtiy more general classes of research p-sposals. Four of these general classes were 

r~wnti:~red by a . ~  1leas"cwc <pzB"tlicipants: 

1. ~ ~ s n d u e k  studies lo evaiuate the expected effect on safety of pemitting nsnplanar 

rsezrvneirJ mmors an the drrver side ~ n s  the U.S. 

2. .nsiestigate the possibility of international harmonization of realview raairror 

~"~";qi,~i~e~x^sl?",n:s. 

3 ,  Detemlne whetker eonvex m n s r s  wnth relatively large fadnus of curvatuse wosld 

yield perceptions of distance and speed ekat are practacally ~ndnstaa~gu~shaslc from 

'bg?q~t magn~ficat~olg~' r n i ~ ~ r s ~  

4. investigate dnvers' evaluations s f  a strategy of reaiming the fields of vaew of 

conveneiond pp8a~ar eexte rjor n i ro r s  at a slightly greater angle to the veh~cle ridline 

1-0 eli~mnate blind zones Ia~~ge enough to conceal vehicles, 



+ ' 9 * ~ The workshop accoXpl;shesi the orgaclzers goal, which .wzs to D~OTP.O'E i -  lave!,^/ 
,, discussions of ~earwiea~ ~-i.cor ~reseerrch mleec,s, L h,e suggestions for :esea:-eh that arosc 

< ,  

cnnng those discussions  TIE .50eume:~..ted irr. %.is recort !,ID 2 ~la t !~ve lp  s",rr~ig$tfom~a'd way9 
o .  

wath h!X%e earnmen: or evduatjsn. 

No fornai attempt was made to sei gr:s:r!.ties z;rgmize an ew.;;iicit research p%ac, 

and this report should nct be inte~xefek, as ar, e n d o r s ~ r ! ~ n t  of a c j y  pa::icullar cotLrse sf 

acticn, ~03;ve~1&r, keephg :hat q ~ a i i ? ~ c a t ~ c ~ !  in :z..F.nd, is worth highlighting t k v ~ ?  ~rb~maj3~ 
* "  aspects s f  the w s f ~ s h e ~  -;i~~scajissbcns PSzt in:l,a'jr sot be gbvious :f;cmL 'he a r e  ;,:.s':s GSF 

., q. proposals oc the -s~ecedi~.g pages, !i4rrstj Cu~ang 2.e discussisn~s on the second day OF the 
- .  ,~ ~ 

~worksho~ it b e c ~ m e  clear fi~e',jic was B gil=a1 ceal 3f in;erest i:n the p~ssibility 3;: G S I ~ ~  
~ ~ , ?  nowpias?:: mn~rors in the exte~ior, o~:r~ver--slde jxasitlow 'lo address :he problem of :he blind 

T\ zone DC, S h ~ l  sI6e r i ; ~ c a ~ ~ s e  Q? that jLr?,t;ngs1, :h!erg vgiis I ~ ~ U C ~ C J ~  ~ ~ S C C ~ S , O B  of what jpsearch, 
" * 

might be necessuy to ~eexamine the c.ii:-re:n, .:eslextlo~ ~3 "unit :c~ag~r,i~fi.calien~~ rnirors ,c~t 

t-rr0 ,.I, d-rvey - sj.de I.3, the 1J.S. Seco&l, ':h,ere .:::iere :g\+pi s.c,bstan:ive cxxxijrn,eps,ls abor;:: h e  
r -3 -  YETSAi rearwie~r~i rr~<i:-r;sr evainatioc xotesc .. ;..::Is \was prahabijr -:ar$:y becaus'e m.~sit 

paCici3antsts w a e  120% f8ami!!iaf khriCh\ tl2a.l p~otoc~cl. -~rjos 89 the mee::ing, 

$A23.y 35 ";,be preposails ~~ ,2*d~c  2: thc ~q;vc:rkshap deserve ftirt:~.er e.;2nsideratitor,. W e  
< .  - <  * * - -  

$ m e  ?:h& the  &:~a~lrr~,eni~":;is3~, ~j:e%gl31:mC:: .:.~'.;PC; ~wi.ll.: JFac~htat~e ~ S G U L S S Q O C  cf \what .resea.;:,c.k 

shscji  be ~ndep;";ak;n~ 



TI.. . 
'.ll'lisficshsy on Reamiecv IYiir~epr Humsn Factors Research Pleeds 

q,-4.1 l~ .:i(? ~ L J j ~ ~ L j L ~ ~ 8 ~ ~ ~ . [ ~ l ; ~ ~  1~i : f  J ~ b ~ I i ~ ~ l ~ ~ i ~ ~ ~ ~ ~ ~  

Mna.t~;haei Botani8caR Gardens 
Annlrn :&rbor, Mlimt:1S.llgan 

jjf;iy 8 -9, 1.9 9 i$ 

The purpose of l ~ k s  workshop 1s to rdentify future human factors research needed 
fsa detemning mmor pe~fformance anrd &sag11 rec,uire~nenls that will ansure that slrivers 
eain use rea-vicni rrirrsrs safely and effectnviir,lv. TI72 V ~ C T ~ C S ~ O ~  ~~vi4I bring togetliner experts 
on n i 7 x . x  Issue: horn f3e rese;lreh c sa - a~~un~~ l ty ,  r~,gu11atolr~7 area, and i3irror and vehicle 

m manuhctudng sectors. he scopl: sf ~h:: worlcshs 3 F V J I ~  nr~clande commercial "~ahic:Ies as 
sweil as passenger veh~c  cs 

The meeiing will begnn on 'A[ecdnesdaj~ with sackgrsaand presentati03s inrended to 
summa-rae the cu~ren t  s a f e  of our knowledge about dP31~err perfo~mance w i ~ h  rea.r~.iiew 
~xirrrrxs These  ill br folllo-r~led s12 Thursday I1y group discussions of szversll key 
questions amr: ~ossibie r~al.ure reseach, All participa~tltw~il? be encourages lo patleipate 
in these dlscussionas, 

Hlthougn, as insiicated by the follownng agenda, the scope of the worksl-aop is 
intended tc be broad, one of the major unena  motivalLions for reviewing m~lwroi- rc:pearch 
needs comes from recell studies "Ihal haire highlighted the possrble benef~ts of nsnplariarr 
silraier-side nk~~:;nr~ in passen gcr vehicles. 

The worLcsl:op acelv.ities vilall be doeu~.azeated ~w a written report. 

1: 110 The nature 01 current sziety issues, and a p x i ~ n q  resexch agenda (Id. 'Perel) 

1 :  Cowtresr passc?:ger-side ri4111~0rs ln the United States (!ida Fiannagan) 

2:06 ?J1Iu1t1radius drrver-side F ~ ~ B P S  in Europe (S. Pinhall) 

2:3C Aitev~atlt~es fcr aning of plaa.ix ~ n i ~ ~ o r s  (G. Tlafzer) 

3:3C Bred< 

3:  25 Hecrdent ewperrence in Emrope with monpljanar ~ninors (J, Schumann) 

3:45 Research on ev7aluat%ein methods ;For driver perfomance jL. Slaplin) 

430 Adaptation to ssnplaraxr minors (Ads ~ a n c a g m )  

5 : 36 djou~ircne3t 



" " 

icnag \hihat ootjcal & ~ ~ - ~ , ~ i . d ~ v ~ s  siaiq,&-~, ,rvj,~o.rs exist ;JOT arovilng icdiset V:SJOP? 

VVhat does exi.sting research tell us a5out the sefety zffects 1,!?5a8 W O U $ . ~  result frc:~~. 
use cf r~;.onp!,a~z; d'ii~ve~-skl,e  TOTS ic t i h ~  ,I,S.? 

Ldnch grovlded at tbe meeting she oz: ' l?l~~,~fskay 
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