Size differences improve tracking in MOT, but only when the size of targets/nontargets changes as a group
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3. Methoc 3 Methods (Continued)

5. Discussion

In a previous study (Dennis & Pylyshyn, 2002), we We used a standard MOT paradigm (as described in Pylyshyn, 2004; PR sy - s As with our earlier color-change study, tracking performance in both

found no differences in tracking performance during Pylyshyn, 2006; Pylyshyn & Annan, 2006) and shown in Figure 1. ey P 0 o Symhg’:‘?‘:s %”4% /asy”Chrtonozsfco?ﬁ't'fns was ”&et S.""‘Ime;?;the f'Vet'

Multiple Object Tracking (MOT) trials when the Subjects were asked to track four independently-moving target O & 0 - ! jﬁt%orr:o i;ltae rSa(c tiono Tr?réif %raér\]/ iOJ)Sr Stjdyesv-i?ﬁcczr;or_gﬁ;ng g V;ecglrsrgc;(z&nd

objects changed colors "synchronously” (smoothly circles among four identical distractors during five- and ten-second . 0 ¥ 0\3‘ O o these o be the same as the color remained fixed, though we did not

and in unison) and trials when the objects changed trials with the following object size change conditions: k o include a fixed-size condition in the present study;

colors "asynchronously" (smoothly, so that no two . .

objects were the same color at a given time). In the (A) all ObJ_eCtS ChanQEd SIZ€ SmOOth_Iy and synchronously so t_h_at Somewhat surprisingly, we found that segregating targets and nontargets
- - , - all objects remained the same size ("synchronous” condition); by size yielded consistently better tracking (93% correct), which was the

present study, we manipulated change in object size ’

g o - - - | same for both five- and ten-second trial durations. Klieger et al. iIn VSS
to test Whgther amore “spatial property would (B) all objects ::hhanged o126 afynchrohnously S.c.) thatj?[-o tW.O objects Figure 1. Set-up of this MOT experiment. Panel 1 shows the initial display of 2004 found that color segregation led to dramatic differences in tracking
produce (.:llfferent resul.ts. Because pbjects that | were ever the same size ("asynchronous” condition); eight objects and a center fixation cross, with the flashing of the targets that are to performance whereas our differences are relatively small and show that
change size are perceived as looming and retreating, (C) after one second of motion, targets expanded smoothly to be tracked. Panel 2 shows the objects moving randomly on the screen, which performance in the segregated condition did not decrease with longer trials.

' ' ' ' 0 ' ' change size according to experimental condition. The subjects then select the
theo_rles thgt claim that spatial pr(_)pertles are 138% o_f nontarget size and then all objects return"ed to the o e?s e g P J The fact that performance in the segregated condition did not diminish
monitored in MOT suggest that size changes may be same size one second before the end of the trial ("segregated J - with the longer trials (as it always does in MOT studies) suggests that
more effective properties for discriminating between expanding" condition); and subjects may have been using the size information (perhaps
targets and nontargets and will improve tracking. (D) as in (C) except targets shrank smoothly to 62% of nontarget 4 Results unconsciously) since that information remained present for almost all of
size ("segregated shrinking" condition) the trial and affected both duration conditions equally. Even though we
' TN : " : showed previously that subjects do not routinely notice differences
In conditions (C) and (D), targets and nontargets could easily be gvlet?mnsgbjects AIRIOVﬁ]re_\ﬁalrethhﬁtghf eff?]ctthof C(ind't]lont(?’ Tr'fl between objects and even though subjects did not report noticing that on
2. Background distinguished during the midpart of the trial by their different size but ”u 4 Io.f. ( ),tas_t\;]ve <a()SOl c IF g 38 "110;_ Vl\:/eleSO —6582- Wod icgogzvzel; some trials targets and nontargets were different sizes during the middle
not at the beginning or end when they were the same size. Since ?es?alg(r:]tli\l/ce?;] VTVIhe tpwé segljrgg(at,e 9 )cc;n diti,on(s &wh)e_re t’a?gets f/v’ere)_ ’ g?#ft of a trial In thS eXpeflEent, they appeared to use this tell-tale
. e " - 0 - : Ifference to enhance tracking.
The visual system can individuate and track up to conditions (C) and (D) each constituted only 16.5% of the trials and larger or smaller than nontargets) did not differ from one another.
about five objects effortlessly. One theory that presented at random, we reasoned that subjects might not notice the
attempts to describe this process is Visual Indexing correlation of object size with targethood. If we replaced them with the mean of the two segregated conditions, 6. Conclusion
theory (FINST), which proposes that object trackin i i i o .
occué(in paral)lel and ir?de%endent of thJe encodinggof e Thirty-one Rutgers University psychology undergraduates t(r:]e rde_f.ultlrllg;\ 6Nc? l/lsz?\)/as<uggggr[])gedtfromlztga?fog|l/gg abf\ég’lwnhd These results suggests that a distinctive targetnontarget size
- - - . participated in this experiment and received research credits ondition F(2,60)=123, p=.001, Duration -(1,30)=98, p<.091) an difference may be used In tracking objects even when this size
cz)gj()eé:tgr%pﬁrtllaesl (Br?hra(r&nll,: 2003; Ke_arllseagé)ﬂ'/al\yshyn, | Condition x Duration F(2,60)=20, p<.001. This Is what is shown in the difference occurs surreptitiously among randomly-changing sizes.
; Scholl, Pylyshyn, ranconer, . AS _ _ _ | o figure below. (Error bars were computed using the within-subjects
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