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Stabilized Structure from Motion without Disparity
Induces Disparity Adaptation
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S imse sd-alm S @ myle el, S abili e he ambig s
o =S im k- ’

The S im ssd-sded ins »S »ét. i a pical 5 aing
c,lindesgeneiaed fs m ans s ga lhic"pﬁ jecd ne f
& Ssnas aing 3D c lindesand i° Similass S im s
seding ers S che ph Sical [3, 7]and ph_ Sk b gical
[4, 15, 16] S »efieS. The ambig w=sS im ;- e.ceired
aSas aingc lindes ihiSs ab ndiech nS i,ching
eres fe SemndS, a° piSened » anl_sne e.e,

. (Fig mte 1A’.’ (The peicgy S f o @ncales /mnie ,
3D structures can be perceived based on the patterns Shee-S, me 1ing ac#SS eache he/ ae als e SSible [3]

of 2D motion signals [1, 2]. With orthographic projec- b= ek kel Seenb e s bSesieS; hence, he. ae
tion of a 3D stimulus onto a 2D plane, the kinetic infor- . discﬁsedxin his_;a;lfe"and m degic edin fig;jes.)
mation can give a vivid impression of depth, but the When diSpad _inb fnabn asadded » he = endS
depth order is intrinsically ambiguous, resulting in bi- o f hiS bi ablé c.lindes(i.e, a le ¢ lindes  p -
stable or even multistable interpretations [3]. For ex- Sened » » ne ete, andenl. = 'endsl- f he ¢ lindes
ample, an orthographic projection of dots on the sur- 2 ¢ o5en ed " hes her; e.8), he Ile cl,linde;
face of a rotating cylinder is perceived as a rotating %5 {ameiled e % aein he di:ec,i; ns /eCifiedlb he
cylinder with ambiguous direction of rotation [4]. We di%”‘gﬂ in he =_endS, al  mh he{niddle-seé b n
show that the bistable rotation can be stabilized by o h ainéd e in m!aio ne Efecif_ he dey ha .de.(Fig-
adding information, not to the dots themselves, but to e 1B). f» 7 he s bSe168 esj ed, aII_';eACei'ed he
their spatial context. More interestingly, the stabilized c.lindesaS # aing mrambig w=sSt-, 100%s f he ime,
bistable motion can generate consistent rotation af- - lle;mjh,'yle1 min es_fei &s. Tﬁeuffa ialene s

tereffects. The rotation_ aftereffect can on_Iy be ob- c - ?S Y. effec ire in diSambig mring he ambig wes
served when the adapting and test stimuli are pre- e b

sented at the same stereo depth and the same retinal Os-bSe.ra b n diffe. f# meadies 2w Sefane -
location, and it is not due to attentional tracking. The »ed-biaSeSs n ambigws¥ abn. Them ne st bias
observed rotation aftereffect is likely due to direction- d e ~Sim,f le 2D e b N s N JaS ~Sim,fl enhanceS he
contingent disparity adaptation, implying that stimuli o Siedilchnefrme bnin he c'en‘ 2l &gk n and
with kinetic depth may have activated neurons sensi- h#biaSeS cb S e 1ing in-S meh a diec s n o be_,-/e;-
tive to different disparities, even though the stimuli ceired aS being in fén [12]. In he caSes f linkage
have zero relative disparity. Stereo depth and kinetic be een m-h_; le biS able S ims he o _#-ﬁng ends
depth may be supported by a common neural mecha- s beakc 0 be een mrambigw=sand ambig wes-
nism at an early stage in the visual system. S im#{11]. The ke, 2a% n ha he ambigmsand
mrambig m=#=Sec b n° ins S im = emain-S $ ngl,.
linked i¥ ha n m c sy 2Sen a b ns f he ambig w=s--
Secb ne f heS imssedred he diSpai , @ n .S
be cenmn es mlaire diSpai . in he srambig m=s-
Secsn® and es relaire diSpad , in he ambig w=s--
Sec # n. Addi s nall,, mike in eadiesS m#ieS in Eich
he ambig w=s~and srambig w=#-S im skappeaed as
Sepaia e and diS inc » bjecS, ¢ made he ambig s

Summary

Results and Discussion

Spatial Context Can Disambiguate the Ambiguous
Rotating Cylinder

Ambig w=sS /se-pfefs mme b ngeneia edfs me She -
gsaphic g # jec b ns f 3D me singe bjecS can be diSam-

bigmredb, ink .ma s n(e.g., diSpad ,,Speed,» n &5,
ec) ha Specifie® he dgp hs des» he ms sing ele-
men-S [5 8]. M skiple ambig =S im sk-end » o a.,
[9 11],S»8geS ing heps SSibili . ha hepeicep b ne f
an ambig m=®S im s we-be infl ncedb, i>Spa ial
@ ne ,Seem and Seiem (1999) demw nS Jaed ha
me b ne f he 2D S w5 mds f an ambigm=®- s a ing
S im ss-can biaS hee pmSiel, m ringch S beyper
ceired a% he fs n Smfaces f a 3D kine ic Sphee a°

and srambig w=#=Sec b NS f he S imss-apreas o
be yasSs f he Sames bjec and hs=enhanced he
effec ireneSSs f he diSambig mis n.

Occl® ningene.al iS a® # ng c s dep h elab n-
ShipS. Thes ccl i n c whaS beenShs  n's be me-

)a effec i‘e in diambigmring ambig w=-kine ic
dep hyexep b n[17,18l. Weal%s oS edifans ccls n
cm-can diambigmre he S mface aSSignmen » f he
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(A) Bi® able $ aing c_lindes The 2D m» i nSignal i @ nSiS en
iheihesf he = 3Dineg.eahns.

(B’When he bi® ablec, linde/i> placed be ien », mrambig -t

$ aing c linde® (f$ m diSpad ), he yh_Sicall, bi® able middle

Sec d n i° diSambigmred b, he s endS.

(C) ASec s ne fds S mv 1ing ins ne disec » n i° sems 1ed, c.ea ing

ap en ial S sbjec irers cclate; bmhe pecey .emain® biS able.

(D) A siSible checke.eds cclmttesi® placed behind he f# n S sfface,

bh cking cb Ss f he back-S sface. Pe.tgy # ni® @ myle el, S abi-

li, ed. ’ ’

o 7 he back S mface. We hen- mh « enhance he
» cclsttes b, making i e glici . A checke.ed .ec angle

S ylaced behind he f# n S mface and bk cked pas
= f he backS sfface. ThiS maniy s n 35 re., effec ire
in elimina ing he ambig »=s S s#face a>Signmen (Fig-
»e 1D). The peicei’ed s a b nbecame @ myle el,. wr

A adaptation test

Unambiguous
with disparity

stabilized
by context

context only bi-stable

bi-stable

. testata
different depth

B 100

gl: 90 |

=2 80

CU

§§ 70 .

oS 60

ECD

S 3 |

ki I b

30 L - | L1l -
FF SH JM Lw

Figste 2. EffecSs fAdap abns heRs aing C,lindes®, inclming
he G ne S abili, ed Ambig w=sS im s
(A) B pdiffeen adap ab nS im s ge wed. The €5 S im s
%s an ambig w=#c_linde.. Fo ; hefif o aday ab na ndib nS,
he €5 S imsi=- S_flaced a heSame, a5 gll aS a diffeen,
S e dep hfsm headap abns imsk-
(B) The aday a» n effec , a> meaS»fed b, he{i_;h sbnsf ime
» bSeref pexeired he  abndiechne pmSies headay ed
disec b n. When he aday ing S im s %s ‘ei hes diSambig sred
ihfadiSpai » i@ ne sidiSpai,, heaf erffec 35Signifi-
canl, lagges han he s @ nslendis nsj; < 0.01). The af elef-
fec ai% diSa;yeaed hen he eS S im s f_flaceda a diffe~
en dep h han he aday ingS im s (black ba.®). E s ba’ ae 1
S anda.d desias n. See he e » sde ailS.

ambig w=#=h . h.ees f he b mw bSee® Fee E_pod-
men al P# ced »eS) s res makiple 2 min &5 yeh d°
and became almS o rr§1fle el srambig w=#H ., he
o bSes1esS.H., s cca®s nall, (Ie%5 han 10%= f he
ime)Sa _he o ° .aseling behind aSemi anSpaen
v Y
» cclmée.l

Disambiguated Motion Can Generate
an Aftereffect
Ps b nged e pySmfe o mrambigw=ss aing S im sk
[7,19], bm*ws " s an ambigw=m- % a ingS im ss=[20],
can lead s $ ab n af eeffecS. Can e» bSesie an
af e.effec f$ maS imssd-ha IS peey »l S abili ed
b,iS@ne 2N e ha in hecwen S » headay -
ing p# pesieS, diec b nefs abne s heSeSafd S
ha akinfén,akem {pecified in he b cal aday ing
S im sd-b seae pecep mll, S abiliedb, @ne o
Immedia el, af e/ 1 mins f adap aébn s s nesf he
& »raday ingS imsks bSes1e® ‘e pieSened iha
biS able’ €5 c lindesh 155 (Figme 2A). ASSh  pin
Figsfe 2B, » nSiS en i h eadiesS »dieS [7, 20], adgy -
ings hec,lindes ha 3% diSambigmredb, fdiSyar
i, ®Swedinares S # ngaf erffec.tb ere;aday -
ings heane »° abili, ed ambig w=#=s a ingc_lindes
al eSsedinares S # ngaf eeffec . Allh mis-bSe.r-
e® pexeired he 5 Sims% aingin he diec s n
= pmSie he aday ing diecsn f.mS of he 153
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Fig e 3. EffecSs fAday abn» heR aing C, lindesS abili, ed

b, he Occl®s n Cme ~

(A) The s adap ab nS imskhad heSame 2D m» b nSignal. The

S im s i,h he e_glici » cclmtes f~5 abili, ed, Qeleas hes ne
i.h heimglici » cclme. .emained bi® able,

% of time seen in the
aftereffect direction

hichSe.red aS a nice
@nslendisn B heS abili, ed adgy as n @ ndis n, he e
S imssS- aS rlaceda heSame, a° gl aS adiffeen ,S es dep h
f& m he aday a bk n-S im s ' ’
(B) The af e.effec in he ph, Sicale cclsée e ndib niSSignifican |,
laiges han ha in heanslendisn,in hich he2Dm b n a°

he Same b»-he 3D inejpeabn QS bi® able (p < 0.01). The
af eeffec af% .eesed ha he adgying and €5 ya enS be
slaceds n he-Same dgp h plane (black ba.f). E# sbaf dem e 1
S andad desiasn.

eSingyed d.Inaddibns he o Sabilieds abn
S im siincl seted a5 adap » & (fkdiSpad . mrambig w=ss;-
ene 5 abili, ed, ambigm=®); » @ n sl ndisnS
ile al% inclmed.lne nea nsl(@ne »nl)s bSes-
e’ adap ed » he o end miS abne, it »=-he
middle ambig m=#Sec b n.ThiS a5+ e5 he hes he
af eeffec @ we-Simyl, be aSy.eadings f adap ab n
f# m adjacen .egh n> aS a &S ww f, b se amyle, lage
&cep irefieldSs f he mded, ing ne s#nS. Am’ heso n-
# 1@ ndib n (biS able) 35Simyl, hee ended bi® a-
ble c_lindes Thi® a®+ e he hesmesel, beinge -,
Sed » a bi® able  aing c lindes# /1 min o s
lead » % meS abiliaé n dsng he e5 _ghase. Afes
adap abninb hensloendb nS,» eﬂe‘s”fe;—
ceiled he eSing c_lindesaS a bi® ables ne, al e.na-
itel, $ aing in eihesdiiecibn ih chSe o 50%
chance (Fig = 2B). When adgf eds he o end S
ab ne, he »_nai’es bSe.re.® (J.M. and L.W.gush- da
c?ak af eseffec , likel,. d s 1S5S able fi ab n dsfing
adgp abn. B ere; he Small af eeffec i© mueh
c?éke; han ha gene.a edb, heS abili ed, ambig w=ss-
adap» .
When he ambig w=sc_linde; 3% abili ed i;h an
= cclréte; he aday a b n effec S al% 1es S $ng
(Figmte 3). Thiees f he b m-bSe.re. al %‘!s  pe.ceired

he 5 S imsss be$ aingin hedikc s ne zmSie
he aday ed dikec » n. ObSe.resS.H. a° hes'nl, s ne
e Sa’ » ccaSk nal erefal® ins ab ndikecs ndee
ing aday a® n and, @ nSeemen |, She gd a Sligh I,
ake/adap aw n effec (S S imm4 aingin he
af eseffec disec d n 88% inS eads f 100%+ f he ime).
b saensle ndisn, s kad’an ages f hes bSe
rabn ha hen hescclme, as m e plicil. de-
yic ed € sjec ires cclrgte.), yeey b n ‘S able,
be=alenaed be gen he s ' inejpreaad nSof
dep h Bee Figme 1C). The 2D m» bnin he @ n # |
endisn a heSameaSm bn i;h he e plici » c-
cltesH eresaf esradap abns heo n s [S imsws-
$ 72 min, m nes f hes bSes1e.® S ed an, eridence
» f an af eseffec (Figme 3B).Ns e ha,inb» h he &S
and heea ns$le ndisn, heie aSe nl,s ne dilecd n
s fme b nSignal in he middleSec »# n, hich @ sd-and
did lead » a-sim_fle 2Dms b naferffec.H eres he
Simple 2D m» b n af eeffec @ sd ™ inflmence he
aSSignmen s f db S s he fs n » & he back S sfaces f
he ambigm=®-e5 ¢ lindes a dem» n® ;aed b, he
abSences fas$ ab naf eleffec in hea n s le ndibn
(Fig mte 3).

The Aftereffect Is Retinotopic

and Disparity Specific

The aday a b neffec h md hee iS & im « picall, Sye-
cific. | ‘e®meS ha he e5 ya e.n be goSened a

heSame & inalk ca » na® headgy ingpa e.n[21,22].
ThiS & im « pic Specifici ,. i® e'igien af esaday abn
s a ¥ aing c lindes ha ha® been difambigsred b,
diSpad ,» S abiliedb,®ne » 4 cclme.k je an-
sle,inFigse2, hemne »nl e ndibndidm gener
‘ae headap a s neffec . Infmrhes eSS, he af eieffec

Sm » b>eredaSh nga® hee 3Sm Spaiak reda
be een headay ingand eS ingS im s &S wtp-i>-
ingl,, hiS adap ah n effec al% eemeS ha he e°
Ja enbeylaced a heSameS e dey h plane a3
"he aday ing pa e.n. The af e.effec dis:ig'fea;ed if he
aday ing and e S immk- e p.eSen ed * i h diffeien
ab% | e diSpa.i ieS (Fig me 4A). Unde.S »h @ ndi b nS,
alle bSes1e.® yexeired ha he e pa e.nal e.naed
diecbne f¥ abn, iheachdikecs nbeings bSe.red
$ /nead, heSameam» mrs f ime (black ba.® in Fig me®
2and 3). The & im = yic and diSpad , Syecifici ,» f hi®
af e.effec im_glies ha hiS aday ab ns ccaf-elaisel,
ead,in he /S »S S em hens ne® nSide.® ha # a-
b n-SenSiise nesrnS hase ke lage cegp ire fieldS
[23]. 1| ¥ ineeSings m e ha heSabiliabnef
# abn diecdn, »1es inemi en 5 4even abnS
[13,14],5eem® « bes me ha & im s picSyecific bm=-
m diSpai , Sypecific [24]. o
The af eeffec @ sids .igina e in mechani®m® ena d-

ing dep h » ge hes ih /anSlas nal me b n. Al ena-

irel,, he af e.effec @ sdbeas ab naf eieffec [19].
In hela erscaSe, became he af e.effec 35- bSe.red
o nl, hen he 5 Simskand adap ing S im sk- e
g&5eneda heSame diSpai, andbk cabns sdaa
Srge® ha,a heSame 2 inalb cab n, hee a‘e~st_ef a-
ae # abknSenSiite nemrnSa f diffeen diSpadieS.
ThiS eesemen makeS he $ ah nadap ab nm del
16%° pa.Sime nb #-al v »gh he e icall, e SSible. H 3
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Figse 4. Adap a b n IS Dgy h (DiSpad ) Specific
(A) The af erffec aSe n‘I‘,n bSe.red r;én he e ya en a°
ylaced a heSame dgy h ylane a5 he aday ing ya e.n. ThiS %s
" /meh i h he srambig wes-aday ingS im s i,h diSpai , and
he @ ne 5° abili ed adap ing-S im skss:- ’
(B) =22 b nsfrm bndiechkneningen diSpai, af eeffec.
Drfng adap abn s ac,lindes ha i $ aingchk ck e, hed S
me sing » he lef and « he .igh hase diffe.en diSpai ieS (neas
and fas sc¥-3Sed and s SSed). When eSS inclséte ms 1ing s S
ih, es elairediSpai . (biS able), he lef 34d-me sing ce Sae
J™hed a a, fsm he s bSeses (geen as ‘5'), heea® he
igh ad-me iing cb S ak pwhed chSes s he s bSeses (&d
a® S).ASanSw he 5 pa eniSSeenaSs ainge mrech ck-
fe.N- e ha hiSaf effec dggendSe n hee i ences fdiffeen
dl_faﬂ ieS a%% cia ed ijh he "e m bndiech nS d»fing aday-
abn.

ere/ addi b nal @ nSide.a » nS a.gmagain® hi® me del.
Fi® , ans g nen mechani®m mred s $ abn o sid

y+dic ha af e/p# b ngedaday ab ns an sambig =

o B $ abnoene o et peieire a S aic c lindes »
% aein hes ppeSiediecibn.H eres hiSim he
caSe [7]. We failed » » bSes1e a s a b naf eeffec ih
a®aic e _pa e.n. Seam nd, nemrnS oS nSible b ~
@ mple m» b npeiep b nShe ¢lage deg.ees f o Si-
» n‘and-Scale inra.ance [23, 25], b mhe.e, he af eef-
fec » bSesied a° @ske Specific in b cab n and ~Si‘ e.
Thiid, he af eieffec S m  ied s hesS /me-mes f he
aday ing [21, 22]s ; €S ing:S im M8+ Wes bSesed ha,
afesadap abn» hesS abilied s aing c linde; =
fla SheeSs fa pSiel, me singch S ih es elaire
diSpai Sk edadey he desa nSiS en iih heypie-
dicb ne f hedilpad  adap asneningens nm’ b n
disec # n. ’ ’

We faw 7 he inegpeawbn ha he af eeffec i® a
me s ndikc b n-e n'ingen diSpai , af eeffec ,Similas
» ha y#mSedb, Na and Blake [7] See Figmte
4B). b’ i’le;, he ke,. diffefence be gens meS i
and he > s f Na 4 and Blake i® ha Na 4 and

Blake f mdm n es elaire diipaﬂ , be en he =
SeSe fds S me sing ine e Sie diec b n®, heeasin
« me peimen he eSsfdh Shad es elaire
diSpai .. Ine hes o S, beliere ha he kine ic
dep hadagy eddiSpai -SenSiisenemenSaSif he, had
mn es lelaire diSpadieS. ThiS inej e ab nimplieS
ha, ihincesainlimiS, kine ic dgp hindeed i e ¢s#ra-
len o hedifyaﬂ ~dep hin heSenSe ha hediSpai ,-
mred ne mrnS aeSelec ivel, oSpe nSive o dgg‘ hSig-
nal® definedb_ ms i n.Na and Blake (1993)5h  ed
ha diSpad , and kine ic dep h @ s be pe.cep -jl
me ame.ic [22]. Hee,» me peimenSSrmggeS ha he
s mechani®mS can c#SS-adap , hich iS aS 4 nges
indica n ha he »_haseShased nemal mechani®ms.
INn2Dm» # n,a en# nal sackingcanindmeam b n
af eseffec  hen e5 ed i had, namics sflickesS imm=-
IS{26].A enmn gSai%e St nae m dsee headas-
abne 3D s abn[27]. Can a en s nal .acking ac-
@ b i mw-bSesrab n? We e ed hiS e SSibili , b,
Zdreing he nmnbess f db S in he diSpa.i _-defined,
mrambig m=®s a ingc, lindes hile y &es1ing heyper
cep mne fas aingc, lindeiTheh giciS ha hea en-
#nSSem sack® he diecbnef s abn, hehes
he.e a/e 600+ 730 c S, bmaS S em ha dgpendSs n
he ene.g,» f he m b nand diSpai , Signal’ s be
mmeh 135S imsred b, he 30 d S han he 600 d» S,
If he af e.effec /o dmes a enb nal .acking, hen
s sele ppec ha .acking 30 d SShe sid-als gen-
e e an af ézeffec . Hs re, failed » » bSe/7e an
af eieffec  hen dréed he nmnbess fa S,S m
geS ing ha he af e.effec %5 m dweos a enb nal
ZAacking.

Conclusions

G ne patand pice .Jal ink ima s n can diSambig mre
and-® abili, e an'ambig w=s-kine ic> im 8 TheS abi-
li, ed ambig w=#ms » ncangene.a ea® n°i en af e~
effec . The af eeffec » bSesred iS likel, » beams b n
dilec # n-@ ningen di§fa41 ,. af eieffec ,» dgina ed f¥ m

he ne »#nal e 8 s¥ralence be gen diipaﬂ ,andnme b n
jaala ., ) ’

Experimental Procedures

Observers
T s e _pedenceds bSesre® (F.F.and S.H)and = na ses bSese.®
.L.and J.M.), iihm .mals s@ Jec ed-» -m .mal /i%k n, pasici-
v w
paedin heSee peimenS.No 6 .malS e 1S n 655 ergiren
‘s hes bSes1e.®, b alls bSe1e.® @ meyeceire and ma S e-
M gamS. ’

Apparatus and Stimuli
The S imsk- e y.oSened S e»Sa picall, ih lierd-c.S al
(LCD) Sh»e.ed glaSSeS (S e G.aphic® Go j» 2 n, San Rafael,
CA). The m» 1ing cb 5 e.e genesaeds n a PC and p.&Sen eds n
a SONY T.ni $ n Ms#iScan G420 19 inch me ni» &, ih affa ial
2% |wine £1280 X 1024 7i oS and a ef65h a es {100 H, . D ming
he e peimenS,e bSes1ef o & heLCD gla®®eS ih he sie ing
di® anceSe a 57 cm. The ba®icS im ssdsded in he e_pe.imenS
S a # aing c, lindes defined i;h 600 Small, ;ands ml, Spaced
ch S (0.08° X 0.08°). The-ifeedo feachd #Hlb edaSine e
fawc b n. The 2Dy jec b ns f he c_lindeS srended 5 deg.eeS
resicall, and 4 degee® o denall,. The d S i‘e hie (821
cm/m?) again® a black backgs mrd. Fs /@ ndis n° in r;ich he
c.lindesme b n aSdiSambigmredb, hediSpad ., diSpai . raied
Smes hl_ ( i;hin he limiSef ;i e)Sie)fsm, es diSpai_ a he



S abili, ed SFM Ind »eS DiSpai , Adap ab n
251 ' ;

edge » +0.1 ¢ ~—0.1) degees f aic diffaﬂ' ,a hecenes The
c lindess aeda 0.231 e | nSA.

In hefi® aday aw ne_pedmen (Figme2), b »#kindSe faday ing
Simsk- e sed. The, e (l)as aingc,lindes ihamylee,
mrambig m=sdiSpad . ink ima b n; (2) a # aing c,lindes i;h |
ambig m#=diSpad , ink /mabna iS o endS (i.e., he middle
Sechbnefeane e eSSimes a5 ermiedfsmandibnils
gene.a e @ ndii n 2. The o end® e.e each 1.5° all, and he
middleSec s n 3% 2° all); (3) he - endSs fa $ aing c_lindes

i,h mrambig m- dl_;aA inh .ma b n (i.e., he middle Sec » n®
sfbe hee¥Simsk ee erm edfsmandibnis geneae

@ ndisn 3; (4) a bi® able $ aing c lindes The s e eSS ims#-

/e iden ical in hi® @ ndis n. The €5 S imms= a5 a biS able,
# aingc,lindese endings nl, 2° resicall,;
(? s nl é';,esen ed in he bcabnsf he middleSecs nsf he

,f ing= im sk=Unde/a@ ndi » nS1and 2, hebi® able €% S im s~

? alS-_fIaced ei hera heSames sdiffesen dey hylane (0.2 deg
di‘pad b salldb S)aS he aday ingS im sk

In he See- nd adq; adn e_ﬂeﬂmen (Fig = 3), hee ge =
kindSs faday ingS ims#-(1) A# aingc,linde(i ‘S_faAame e® g@’
heSame a® ha in he fi.® e_;eﬂmen) | h a checke.ed ed/g.ieen
c angle_;laced behind he f$ n S -lface and bbk cking a resical
Sec d ns f he back-S sfface. The Jec angleS srended 6.2° resicall,.
and 2.8 deg.eeS hs i n all,. B SSible af e.mage® e aw idedb,
he checke/ e b 8+ i,ching ese/, 6. (2) A resicalSec s ns f he
b S mw sing ine ne dilecs n @S Jems sed (i.e., he Jec angle® in
@ ndieni g changed » hel
13- a° a bi® able c,.linde:e ending 5° sresicall,.. Undese ndibé n
1, he &5 S imuw- »5en ed in ei hes heSame dep h,;lane
aS he aday ingS im -ltﬁn 7a adiffeen dey hylane (0.2° dl';aﬂ
% sall e ).

D»fing he aday a® nand es_feb d,afi ah nin S_flaced
inb» h he cen ess f he adap ingS imsksand "he cen eis f he
eSingS ims-» ha hecen e f henw nis .

h®- he €5 S im s~
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