Updating visual working memory is both object-based and feature-selective
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Introduction E1l: Same object advantage in updating E2: Does location matter? E3: Does opening object files'2) matter?
Stored information needs to be updated over time. Can we find any evidence of an object-based advantage when Does an object-based advantage One object An object file is a mental representation of an One object
updating more than one feature? occur because one location is To update orientation and color, object independent of location. ‘!’fie,, ﬂ
} activated in one object updating but \ An object-based advantage may occur QU
'?r: ﬂ']zg:f‘fear We asked participants to update two features of either one or two locations need to be activated because one object file is opened for one Two objects
P O two objects. in two-object updating? object updating but two object files need oo ) ot )
] ) . . Q Q,
. ‘ Two objects to be opened for two-object updating. 5 ’ ﬂ \ ¢
.~ ~ — Sample array To update color, \ .
—_— —— (200 ms) Test o / We attempted to manipulate the number of openings by
-\ Updating 2 features To update orientation, adding a sudden onset® which captures attention and may
How do we update visual working / demand opening a new object file.
memory — how do we replace old / \ Same or Different? We tested t-hIS idea by having two .superlmposed objgcts ~-a Samole ary
. g . ] .o box and a line(¥ so that people activate only one location. (200 m) Test
information with new information: One object Two objects El ﬂ
Cuel Cue 2 Cuel Cue 2 Cuel Cue 2 + Updating 2 features +
(200 ms) (200 ms) (200 ms) (200 ms) (200 ms) (200 ms) Test \
; : : A task-irrelevant
A pre'V|ous study t.estec'al whether updating of visual B — — ﬂ / \ Same or Diffey, geometric shape
working memory is object-based®). Sample array H + (triangtls) was utsed
“Update orientati N t e} t as the onse
“Uodat lor of th ofa i):r?r:lf:eacuzn Memory over time Memory over time I\ Cue 1 oBl(::kse Cue 2 Cuel O:::c Ge stimulus.
pdate color of the location to the cue Same or Different?
| oo thehCue Test (3 kinds) orientation ¢ - = ~ - - - - / \ (200 ms) L) 200 ms) (200 ms) ds) (200 ms)
ocation to the cue hori 1 i “
color (orange).” Same ( 1lzonta ) / ------ / ------ / ------ o One location Two locations “Update direction of (:'inﬁztz:)?![?)r / + / +
the box gap to the cue the cue color
People were asked to Sample array Cue . . : : ” .
memorize the color ) Orllentatlon +N ¥ D direction (down). (orange). Memory over time Memory over time
and orientation of 3 ~ \ Different 9 7 N=2s \
bars, then update * % i D H D i D H D i i D
their memories / \ Diif(:elzernt g p<.001 / / : /
following a cue. pus ER AT AN £ A EX AT £ SN £ A
o, . 5.8 Yes! People are
Participant’s memory over time &) T .
: P P < T better at updating 9 7 N=26 9 7 N=16
-~ \ - same or different B two features of the '3 T s
from my updated: o 7 — . Qv Qv
/ / memory? g‘ I same object than = | I Nope. People are i [ }
a two features of two O T . © .
. s : . S g - better at updating S g - Results did not
1 People selectively facilitated 6 . different objects... 2 - 5 1 5 _ 2. ) e
- o bi - L L one object than 5 show a significant
g o the memory of the updated One object Two objects o 2 @ o % two objects (p<.001) o g g object-based
58 p<.01 feature (UF: color), but NOT & s |[28 S |28 in the sar & S |let 2 |lel8
3 the non-updated feature "3 ~ 38 even in the same v (F2 8 o |28 advantage nor an
£, updat 5 o x 5 _ location... 5 S 2 S © effect of an onset.
S (NUF: orientation) of the S o interaction p<.02 One location Two locations No onset Onset
& i = 9 * % * %
M object. 5 - -
NUE UF gé g p<.001 p<.001 while selectivel .9 . ok ©.9 * ok
S - Yy g p<.003 g p<.005
Therefore, facilitation of the updated feature g facilitating only one o O 8 |
doesn’t spread to the other features of an object. g7 - feature of the c.8 : . TR S
P J o 5 while selectively facilitating £
D— . p - p - . B
. " T " object. é’ only one a feature of the (C%’ But, results showed a feature-
Maybe this is not the whole story? One object Two objects a7 UF UF object. o .6 U " selective effect in updating.
We tested to find an object-based advantage in
updating memories of multiple objects. More accurate updating for one object than two objects An object-based advantage in the one location condition The null effect of the onset suggests a future study should
% suggests an object-based advantage. Memory facilitation suggests the same object advantage cannot be accounted for use a different stimulus to promote the opening of a new
K only for UF showed a feature-selective mechanism as well. j Qoy object location. / Kobject file. Suggestions? j
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* The object-based advantage might be due to the different number of openings of object files during updating — stronger evidence is still needed.

(4

e \We conclude that an object-based and a feature-selective mechanism coexist in the updating of visual working memory.
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