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“Our research aims to build a 
non-specialized end-to-end 
robotic system that autono-
mously plans and executes 
the assembly of found irreg-
ular objects to build a given 
target structure.”

Maíra Saboia | Vivek Thangavelu | Dr. Nils Napp
University at Bu�alo, The State University of New York

Var ious  Stages  of  the assembly  process

PWM MOTOR DRIVER
velocity control

GENERIC GRIPPER
invariant to object shape

JETSON TK1
onboard computing

UARM METAL
lowcost manipulator

MARKER
online rover tracking

INDIVIDUAL SUSPENSION
multi-terrain movement

the
system

2

1

3

found objects at disaster areas2

building plan1 built structure3

 ROBOT DESIGN

 MOTIVATION
In scenarios that lack modern construction infrastructure, building 
with found on-site objects may be the only process available. For 
example, in remote environments such as extraterrestrial con-
struction where the cost of transport is limiting, or in disaster 
areas where temporary structures need to be built quickly and 
possibly without a functioning supply infrastructure.

The ultimate problem we want to tackle is the scenario with a 
mobile arm that searches for irregular, found objects in an un-
structured environment and builds a structure based on a given 
plan. Our present work concentrates on the design, construction 
and operation of the mobile arm that is able to scavenge for build-
ing materials, pick up and construct a target structure based on 
the steps of a planning algorithm.
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Using Gaussian Process to learn the rover dynamics for 
different terrains
A “generic” gripper that is virtually independent to the 
shape of the object
On-board camera interfacing for visual servoing

 WORK IN PROGRESS

We are developing a proof-of-concept design for a system 
that autonomously navigates in uneven terrains and 
builds dry stacked structures using found objects. Pres-
ently, we have a rudimentary end-to-end system that 
picks up and places compliant bags. However, we need a 
more fine-tuned rover planner that can suit varied ter-
rains and an improved, online feedback manipulation con-
trol for the arm to pick up irregular objects at various 
poses.

 CONCLUSION AND FUTURE WORK
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Feedback control - LQR
Visual Servoing

Dynamic Window Ap-
praoch for real-time trajecto-
ry generation
ILQR for trajectory optimi-
zation

External Kinect Sensor 
Offline 2D scanning of blocks for planning and 
online 2D scanning for state estimation
Real-time tracking of rover pose
Visual servoing for manipulation

perception

 SYSTEM MODULES

Assembly steps based on our assembly algo-
rithm, given the target structure, current struc-
ture state and the available blocks

assembly planning


