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digm that unifies virtual and physical ava-  various locations insi

). We introduce this encompass-  across different scales.

Cybernetic avatars integrate physical and virtual avatars to enhance human capabilities in diverse scales

Cybernetic avatars (CAs) represent a para-  variables such as te SOC I O CA 1e person to perform multiple
id

tars operating across multiple scales—from  in-body CAs may appear tober . — . -
nano/microscale agents for in-body monitor-  ent from socio CAs, the requi We categorlze CAS into two types; SOCIO

ietal-scale robots providing diverse  remote operation are a commo; CAS and in—body CAS SOCiO CAS can take
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Itiple locations. In this mode of

ing conceplfo highlight the shared technical Furthermore, CAs are instrll the form of virtual assistants on digita] p]at_

foundations{gf these systems and to under-  large-scale applications such as s

stand their cective impact on society. ration. Teleoperated robots can fOrmS or physical teleoperated rObOtS fOl'
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Cybernetic avatars (CAs) represent a para-
digm that unifies virtual and physical ava-
tars operating across multiple scales—from
nano/microscale agents for in-body monitor-
ing to societal-scale robots providing diverse
services (I, 2). We introduce this encompass-

I real-world services.

In-body CA

In-body CAs are micro- or nanoscale
agents that operate within living organisms
to monitor health conditions by obtaining
samples or administering medications from
inside of the body.
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