
Building Intelligent Robots from the Ground Up 
Boyuan Chen 
Dickinson Family Assistant Professor 
MEMS, ECE, CS 
General Robotics Lab

To learn more about our work, please visit http://generalroboticslab.com/

http://generalroboticslab.com/


building intelligent robots = 
breeding a new species 
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Sensor arrays 

Exhausted Fan 

Robot Arm

Scensory. Liu, Babusci,  Gunsch, and Chen. Under Review, 2025



Scensory. Liu, Babusci,  Gunsch, and Chen. Under Review, 2025



Shared Backbone

Te
m

po
ra

l E
nc

od
er

Po
si

tio
na

l E
nc

od
er

At
te

nt
io

n/
Fu

si
on

Multi-Array Readings

Single-Array Reading

Task Heads

Species Classification 

Coarse Source Localization

Species Classification 

Direction Estimation

Distance Estimation

Multi-Array

Single-Array

Scensory. Liu, Babusci,  Gunsch, and Chen. Under Review, 2025



a

b

a

b

Scensory. Liu, Babusci,  Gunsch, and Chen. Under Review, 2025



a b c d

e

a

f

Scensory. Liu, Babusci,  Gunsch, and Chen. Under Review, 2025



Scensory. Liu, Babusci,  Gunsch, and Chen. Under Review, 2025



Scensory v2. Liu and Chen. Under Preparation, 2026



WilFusion. Liu, Chen. ICRA. 2025





WilFusion. Liu, Chen. ICRA. 2025Yanbaihui (Evelyn) Liu



WilFusion. Liu, Chen. ICRA. 2025



WilFusion. Liu, Chen. ICRA. 2025

Continuous traversability score / frame =


Variance of normalized accelerometer reading


* Deviation of tactile data from an ideal balanced pose

Beyond Semantics
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For Motion Planning and Control

Sampled points on the target object
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Damage Assessment and Recovery
Motor broken Attached gripper(A)

(B)
Original internal belief Updated belief Ground truth mesh 

after change / damage

(C)
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Robot Studio Class at Duke University



12 years ago…
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Jiaxun Liu* Boxi Xia*
* equal contribution
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