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Abstract of Thesis

This dissertation proposed attention—based human convention concept in robot modeling especially navigation
and interaction in a human environment. Human environment is challenging because human moves according to
many factors such as social rules and the way other moves. By introducing a robot to a human environment,
many situations are expected such as human want to interact with robot or humans expect robot to avoid collision.

Robot modeling have to take human conventions into consideration.

Firstly, we proposed key event analysis framework based on visual and emotional feature to study human and
event relationship. Using excitement feature, we could realize the moment that meaningful and impressive for
human. Furthermore, key interaction (distance, main feature and personal space) of humans is realized based
on the same framework. Hence, the knowledge was transferred to creating human and robot model for navigation
and interaction called a modified social force model (MSFM) and social navigation model (SNM) respectively

The MSFM model takes into account the influence of body pose, face orientation and personal space during motion,
therefore, better human motion prediction was achieved. The SNM model based on human conventions allows a
robot to navigate in a human environment according to human intentions, in particular during a situation where
the human encounters a robot and human wants to avoid, unavoid (maintain his/her course), or approach (interact)
the robot. Our experimental evidence demonstrates that the robot is practically able to adapt its motion by
preserving personal distance from passers—by, and interact with persons who want to interact with the robot.
The simulation results verified that robot can operate in populated environment and significantly reduced
the average of overlapping area of personal space and average time human needs to arrive the goal compared

to original social force model.

Another aspect of human convention is realized in human-robot gaze interaction via the study of an object
search framework using robot—gaze (active attention) interaction that support patients with motor paralysis
conditions. Patients can give commands by gazing to the target object and a robot starts to search autonomously.
We challenge the problem of visual segmentation of unknown objects in a complex scene which is remarkably
difficult to achieve through passive vision capability. Our approach uses the gaze—interaction to specify
the object and thus integrates the RGBD sensing to segment unknown objects from complex environment. Based
on hypotheses from gaze information, we proposed iterative Graph Cuts method which based on the analysis of
depth and color information for segmentation of object from background and other objects. Furthermore, our
searching algorithm allows the robot to adapt its pose to find different views of object. With a few gaze

guidance, precise segmentation of new objects in an unknown and cluttered environment is achieved

This dissertation contributes to the future development of a human-robot socialization environment where human

conventions are main concern.
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