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2009 Overview

Major changes:

Hardware

ROS Architecture

Semantic Environment modeling
Category Recognition

Results:

Software

Hardware

Discussion



Team Photos

Dinner with bart...




Team Photos




ROS Architecture

Willow Garage Robot Operating System (ROS):

Interprocess communication
Mapping and navigation
Sensor drivers

Build system

Visualization

Data logging (bags)
Completely open source
Available at www.ros.org

From spaghetti code to proper robot design!












High quality 3D data from the tilting laser for:

Segmentation of furniture using RANSAC and clustering
based on surface normals

Segmentation of objects on tables by clustering groups
of 3D points supported by tables

Segmentated objects and tables are candidates
for picture taking and for classifiers












Fusing table and object segmentations from
many viewpoints and spatially registered detector
hypothesis forms a hierarchical, semantic view of
the environment.

Registering multiple viewpoints of objects allows for
Improved detection rates by pooling confidences and
active vision

Behaviour disabled for contest due to time limits






3 (4) object detectors:

SIFT matching
Contour matching
Deformable Parts Modelms (DPM)

Spherical harmonics for matching 3D data (not enabled
for SRVC)

DPM trained on pre-known objects only, SIFT
and contour based on web images






Similar approach to previous years

Nearest neighbour appearance matching between
training images and test image

Score based upon how much points agree with an
optimal affine transformation

Bounding box uses the affine transformation to
warp the training image "footprint” onto test image






Multi-threaded downloading from:

Specific objects:
Google
Walmart

Object categories:
Imagenet (automated approx. bounding boxes)

Labelme (human-annotated)
Were very close to training DPM model online,
but training time was a bit too short






Image Sources:

Google, Walmart, ImageNet, LabelMe, (Amazon?)
3D Sources:

3D Warehouse

Filtering procedure:

Homogeneous background with single connected component of
valid imagery

Clustering to find correct meaning
Hand labeling of pre-known categories
Validation steps on all classifiers to produce accurate confidence



13 partials
31 total score
3 category objects






O detections

Technical difficulties prevented us from running
the integrated system during the contest

~1Xxes were quick and involved simply re-
connecting devices and laptops

Take home message: complete autonomy Is
really hard, and gets harder with complexity



unscored and
unofficial

12 partials

3 category objects



Big thanks to Kenji Okuma for his python DPM
Implementation and all contributors to ROS

Computer Scientists without egos: the following
UBC students contributed projects that were
started but didn't end up in our final version:

Pooyan Fazli — Query language translation

Pooja Viswanathan and Tomas Hoffman — Visual SLAM
Matt Baumann — Fast C implementation of DPM detector
James Orwell — Fusing multiple detectors

Walter Wohlkinger — 3D detector






