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Introduction Visual Navigation & Localization System Overview Human and Robot Model Comparison
Vision is primary perceptual modality for people to navi- Localization Our biologically-inspired system : !
gate in the environment. Road finding / following is funda- nput image models two extensively studied
mental problem in navigation.We present a model to recog- Y Gist Extraction : ST
nize the road utiliting visual features called the “gist” of the Liner Fitering o 8 Speiel Sles | ?un;an thrs]uii,l .Ciea?mtIE& (1)( e);_
racting the “gist” of a scene (a ho- |
scene [1]. We compare our system performence against m lictic stgtisticgl signature of the £ .-
| | nput Image _ Rob i iti
hurpa n-annotated ground truth of the segmented road Orlentag %ﬂnel Color'an’nel/ IntenSItO Gﬁ? mage, yielding abstract scene Sveraae putin Agemgeath _r)lg:;al? annotated ground truth pRO= ?t e(s%rjate position
region. > . classification and layout) to pro- LRT = Average] Mo Mo | FR = 2 = [ > LD
| - ’ duce a coarse localization hypoth-
Our presented model extends our previous biologically- l | /r esis, and (2) refining it by locating Testing & Results
inspired mobile robot vision navigation and localization | v Saliency - ~ aaff : ol :
. [ Cross Scale Center-Qurround Differences — ! salient regions in the scene to tri- HN AnF E |
system(3,4], tested on the Beobot 2.0 mobile robot platform SSi02 00j00 09 | T, anqgulate the current position of B n quad SS
[2]. & e ik the robot. Traversal Length 36.67m| 105.75m  138.27m| 326.00m
g g genified [o” [N ("=t T m— Total Frame Number (N) 3919 7217 5371 8569
Beobot 2.0 Overview /r 0 r o l Road Width (Wroad) 1.5m  2.12m 3.1m  4.47m
; ; : 0N
fl?:obot 2.0 carries a2h ;g(;\HperfoLm_?hnce ck;)m!outmg cIusO’Icer o oton Lateral Road Tolerance(LRT)| 47 5cm106.25cm. 155cm223.47cm
0 rocessor cores, 2. z each.The robot is equippe memaer
: P . . : PP P Average Error(AE) 3.74cm 11.13cm| 25.68cm| 34.34cm
with various sensors such as camera, Laser Range Finder,
sonar suite, IMU, compass, and GPS. Performance Rate (PR)| 92.13% 89.52% 83.43% 84.63%
N T e Road Region Estimator Failure Rate (FR) 0.28%  0.79% 2.41%  2.05%

Discussions & Conclusions

N

-> Fixed Centerearch Center (w/2,h -3 We have implemented a model of road following using ho-

‘ rrevious foad Cotor /A listic visual features called the gist features.The algorithm
Float Center Search Center (C,h - 5) efficiently estimate the shape of the road in the presence of

Road region extraction  Path determination shadows as well as obstacles, and was able to robustly keep
the robot close to the center of the road allowing it to safely
navigate in its environment. Furthermore we also report
that the its ability in estimating the direction of motion
close to human performance.

Input image Color segmentation Road region selection
The algorithm downsizes the input image by a factor of 4 before performing a color segmentation [5]. It then examines which
large regions directly in front of the robot is similar in appearance to the prior road region. Using this estimation, it then esti-
mates the next direction to drive.

Indoor and Outdoor Environment
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