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[Abstract]

In this paper, we propose an obstacle detection method that can operate robustly even in external
environmental factors such as weather. In particular, we propose an obstacle detection system that can
accurately inform dangerous situations in AR through DB-based feature matching and RANSAC-based
multiplane method. Since the approach to detecting obstacles based on images obtained by RGB cameras
relies on images, the feature detection according to lighting is inaccurate, and it becomes difficult to detect
obstacles because they are affected by lighting, natural light, or weather. In addition, it causes a large error
in detecting obstacles on a number of planes generated due to complex terrain. To alleviate this problem,
this paper efficiently and accurately detects obstacles regardless of lighting through DB-based feature
matching. In addition, a criterion for classifying feature points is newly calculated by normalizing multiple
planes to a single plane through RANSAC. As a result, the proposed method can efficiently detect
obstacles regardless of lighting, natural light, and weather, and it is expected that it can be used to secure
user safety because it can reliably detect surfaces in high and low or other terrains. In the proposed

method, most of the experimental results on mobile devices reliably recognized indoor/outdoor obstacles.

» Key words: Mobile augmented reality, Obstacle detection, Feature matching, Multiplane,
Human-computer interaction
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I. Introduction
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Fig. 1. Viewing angles while walking in mobile device.
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Fig. 2. Comparison of various plane type.
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Fig. 3. Previous outdoor environment test[4,8] (pink

plane : reference plane, red dot : obstacle’s feature
point, white dot : reference’s feature point).
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II. Preliminaries
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1. Collecting Planes in Region of Interest
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Fig. 4. ROl area determined from the user’s location.

2. Correcting Position of Reference Plane
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Fig. 5. Navigating reference plane (1" : search range, D
. plane outside the range of 7).
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3. Save User’s GPS Location and Viewpoint
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Fig. 6. Dataset of user and obstacle.

4. User’s Behavior Pattern Analysis and DB
Search Acceleration
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(a) Downward stairs (b) fire hydrant (c) Street tree ) Upward

Fig. 8. Result1-Outdoor environment test with our method
(pink : reference plane).

(b) Upward stairs,  (c) Street tree, (d) Upward stairs,
light : O light : X light : X

(a) Street tree,
light: O

Fig. 9. Result2—Outdoor environment with our method.
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Fig. 10. Result3—Box—shaped and stairs obstacle detection.

B =20y Wolme At wlo] Aulst opd 2yl
AF8AIS0] 447 ol 85t mutel ClufolA oA A
gg magsloict. of Ade ARXA YRl e Ea
g ojul2 yEst 9lnk. o] Aoko] gl wufel o
Hlo] 0] 79 ARZEIZO| AJAfe] WS FPRYAILL, of
B3t oS4 7]} ALn 2APL shuigiof sict. Aekst
L ouhge oRd 2718 UEstE SO Ee A
W theo] YN ARE B st EElx0] £
8o 71574z} F|hict,

o

ek ogl:‘

V. Conclusions
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