22 LE PR Acta Physiologica Sinica, February 25, 2019, 71(1): 22-32
DOI: 10.13294/j.aps.2019.0001  http://www.actaps.com.cn

I%

x

A5 3| SRNMERT o RO 55

Ea¥F, R&EE' %48

T KA SO R, B AT 210023 MERGITTE OB, OB R G, T RA ORI\ Gk N
SEISE, )M 510631

# E: HATEM TR R AN RHIN E AR E . BAT BN IXTA3 AR, PR A mT AR AT 253k
ey, R R, KA$RTH T ANRIIEFILER . FEEIEK 58 AR ZHLA ﬂ%£imi%$améﬁyﬁﬁﬁk
JBORS REE T IR B R TEARSEAR AT M, B ST RN, FEXT SR HEAT SRR G A A S . AR
Mﬂﬁﬁﬂ%%ﬁﬁﬁkﬁm%%%?%QWWH%W§\ﬁ%ﬁ%\Eﬁ@m\ﬁfﬁ%w\*%%%Eﬁuﬁﬁﬁﬁ
FEAENL A NFN TR e sk 1 52 A

LR MW EhME: PN XCERKFTS: MO AIS0@EES . B 00Eh R
FRE S B842.1

A review on behavior and brain imaging research of human visually-guided action
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Abstract: Bipedalism (using only two legs for walking) and having the capability to use tools have long been considered characteristic
features that differentiate human beings from animals. Being able to walk upright freed up human hands, allowing us to reach, grasp,
carry food, make and use tools, which greatly increased the survivability of our ancestors. Hand actions not only involve muscles and
joints to execute actions but also require computations in the brain to analyze the visual environment and select the appropriate action,
as well as formulate the action before execution and correct it in real-time during execution. Here, we review the behavioral and brain
imaging research of human hand actions from a perspective of cognitive neuroscience. The review includes the research contents and
methods of visually-guided action, existing theories, current debates, new evidence of existing theories, and the applications of action
research in robotics and artificial intelligence.
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Fig. 1. Object recognition (visual perception, 4) and visually-guided action (B).
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Fig. 2. Schematic demonstration of the setup used to study real
actions in the MRI scanner. The subjects are positioned with
their head tilted in the MRI scanner so that they are enabled to
look at the real object in front of them directly and to perform

real actions with their arms.
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Vision for action

&

Fig. 3. The two-visual-stream theory proposed by Goodale and Milner **. Vision for perception is mediated by the ventral visual path-

way which projects from the primary visual cortex to the occipito-temporal lobe. Vision for action is mediated by the dorsal visual

pathway, which projects from the primary visual cortex to the posterior parietal cortex.
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Crowded

Object

picture

B 4. ChenZE"ymf st 2k 8

Fig. 4. Experimental conditions and setup of Chen ez al. “. Participants were asked to grasp a real object (1 row) or to pretend to

grasp the picture of the same object (2™ row) when it was presented in isolation (uncrowded) or surrounded by other objects of different

sizes (crowded).
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Restricted-viewing

With proprioception

Fig. 5. Experimental conditions and setup of Chen et al. """, Participants were asked to grasp a white sphere in a full-viewing condi-

tion (lights on, view binocularly) or a restricted-viewing condition (all lights were off, view monocularly through a 1 mm hole). The

white sphere was pained with luminescent paint so that it was visible (although appeared to be slightly green) in the dark. In the “without

proprioception” condition, participants’ left hand was placed on the table. In the “with proprioception” condition, participants used

their left hand to hold the pedestal under the sphere so that when the sphere and its pedestal were moved to different positions together,

the left hand could provide proprioceptive signals to indicate the distance of the target sphere.
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