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SOMYING PHANWILALI : 3D ENVIRONMENT RECONSTRUCTION
USING ARTIFICIAL NEURAL NETWORK BASED DEPTH MAPS AND
OPTICAL FLOW. THESIS ADVISOR : ASSOC. PROF. ARTHIT

SRIKAEW, Ph.D., 117 PP.

3D ENVIRONMENT RECONSTRUCTION/HOPFIELD NEURAL

NETWORK/STEREO VISION/STEREO CORRESPONDENCE/OPTICAL FLOW

3D environment reconstruction using stereo camera is one of the most crucial
part in mobile robot development. The recent technology of computer vision has
played an important role for robot vision system. Stereo vision system provides the
ability to calculate a distance between an object in front of two cameras mounted in
parallel which is essentially not required any other sensor. Stereo correspondence
problem has then become one of the most challengeable tasks in stereo vision
system. In order to calculate this distance, a corresponding portion of interesting
object in each image has to be detected and matched. This work presents a hybrid
approach of using two-dimensional Hopfield network to perform a stereo
correspondence calculation from optical flow features in stereo images. The optical
flow features from both left and right image are considered as the input for the
network which has an advantage of a capability to detect object motion. Using such
optical flow and a 2D network with ability to learn and recognize patterns, optical
flow feature in each image can be matched efficiently.  The proposed system

demonstrates desirable results which can be mainly and effectively used in 3D



reconstruction at accuracy rate of object between stereo cameras distance about 90

percent both indoor and outdoor.
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