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Fig. 1. Sample Lincoln Logs structures.

Abstract—In this project, we explore manipulation within the
lens of a classic children’s toy: Lincoln Logs. The core element
of this system are the logs, which are wooden hexagonal prisms
with dual-sided grooves at regular intervals. When assembled
together, Lincoln Logs can build incredible, modular structures
by interlocking logs in a vertical stack to create a structure. In
this project, we seek to utilize a robot to grasp and assemble a
structure out of these components.

I. INTRODUCTION

Invented in 1916, Lincoln Logs have helped children build
their fine motor skills for over a century. We wanted to investi-
gate how the fine motor control of a robot compares to a simple
child’s toy. Within the lens of manipulation, Lincoln Logs
represent a tangible medium to test pick-and-place motions.
Due to the modular nature of the logs, once simple structures
can be assembled, more complicated structures are in reach,
such as those seen in figure 1. Compared to other modular
building toys like Lego, the looser tolerances of the logs
provide a unique challenge, as the position of the structure
can drift as a tower is assembled higher.

II. OBJECTIVES

Our primary objective for this project was to use a robot
manipulator to assemble a basic structure out of Lincoln Logs.
We aimed to develop a strategy that eases the assembly of the
structure, and could be extended for more complicated builds.
We sought to gain hands-on experience by implementing this
on a physical system, gaining knowledge on the challenges of
interfacing with a robot arm.
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Fig. 2. Custom 3D-printed build platforms to aid pick-and-place operations.

III. METHODOLOGY
A. Build Platform

Initially, we sought to assemble a structure from a cluttered
pile of logs, akin to what a child would see when pouring
a box onto the ground. However, we quickly realized critical
challenges, such as logs obstructed by other logs, or issues
with unknown log orientation. We believe that these problems
are feasible, but require greater computer vision knowledge,
which was outside the scope of the course. Inspired by the
pick-and-place platforms demonstrated in the early lectures
of the Mechanics of Manipulation course, we altered our
strategy to pick logs from a known location. Initially, we
considered building larger “silos” of logs from which to pick
from. However, due to printing constraints, we simplified this
further to a manual feed process.

Our build platform consists of two modules: a feed module
and a house module, seen in figure 2. The feed module has
two elevated mounting points to hold a two-length log. The
house module has a grid of four elevated mounting points
for creating a simple square structure. The geometry of these
mounting points matched the dimensions of a log. These two
modules were printed separately, with a connecting interface at
their boundary. This interface consists of a 3D printed dovetail
joint and face-mounted M3 screw holes for maximum rigidity.
This succeeded in providing a strong connection, requiring us
to only calibrate the system once.

B. Pseudo-code

Operating on the constructed build platform, the robot has
two central tasks: pick up a log from the feed module and
place the log down in the corresponding spot on the house






