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ABSTRACT: 
Autonomous humanoid navigation in non-trivial environments requires high precision accuracy due to the difficulty in achieving stable bipedal locomotion. In particular, an accurate localization estimate is needed to plan footstep placement on a narrow staircase. This paper reports the development of an accurate 6DOF particle filter based localization system for a humanoid robot moving within a known 2.5 dimensional map. A laser range sensor mounted within the robot's head makes 120 degree planar scans of the environment up to a distance of 4 meters. Localization accuracy is achieved by carefully characterizing the robot's odometery model, introducing a novel motion model for particle prediction and decoupling the bounded and unbounded components of humanoid position uncertainty. The novel motion predicts a more accurate particle distribution by modeling the motion of a humanoid robot and including uncertainty in sampling time as well as position accuracy. We described a system for visual interaction developed for humanoid robots. It enables the robot to interact with its environment using a smooth whole body motion control driven by stabilized visual targets. Targets are defined as visually extracted "proto-objects" and behavior-relevant object hypotheses and are stabilized by means of a short-term sensory memory. Selection mechanisms are used to switch between behavior alternatives for searching or tracking objects as well as different whole body motion strategies for reaching. The decision between different motion strategies like reaching with right or left hand or with and without walking is made based on internal predictions that use copies of the whole-body control algorithm. The results show robust object tracking and a smooth interaction behavior that includes a large variety of whole-body postures.

Robot:
A robot is a machine that can be programmed to do a task. Once programmed it can repeat the task without further programming and it can be programmed to do another task without redesigning the robot."
Humanoid robot:
A humanoid robot is a robot with its overall appearance based on that of the human body. In general humanoid robots have a torso with a head, two arms and two legs, although some forms of humanoid robots may model only part of the body, for example, from the waist up. Some humanoid robots may also have a 'face', with 'eyes' and 'mouth'. Androids are humanoid robots built to resemble a male human, and Gynoids are humanoid robots built to resemble a human female.

Introduction:
A humanoid robot is an autonomous robot because it can adapt to changes in its environment or itself and continue to reach its goal. This is the main difference between humanoids and other kinds of robots. In this context, some of the capacities of a humanoid robot may include, among others:

· Self maintenance (recharge itself) 

· Autonomous learning (learn or gain new capabilities without outside assistance, adjust strategies based on the surroundings and adapt to new situations) 

· Avoiding harmful situations to people, property and itself 

· Safe interacting with human beings and the environment

Purpose:

Humanoid robots are used as a research tool in several scientific areas. Researchers need to understand the human body structure and behavior (biomechanics) to build and study humanoid robots.
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Honda's ASIMO, an ex. of a humanoid robot

Besides the research, humanoid robots are being developed to perform human tasks like personal assistance, where they should be able to assist the sick and elderly, and dirty or dangerous jobs. Regular jobs like being a receptionist or a worker of an automotive manufacturing line are also suitable for humanoids.

Modeling and designing:
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There are currently two essential ways to model a humanoid robot. The first one models the robot like a set of rigid links, which are connected with joints. This kind of structure is similar to the one that can be found on industrial robots. Although this approach is used for most of the humanoid robots, a new one is emerging in some research works that use the knowledge acquired on biomechanics. In this one, the humanoid robot’s bottom line is a resemblance of the human skeleton.

Actuators:

Actuators are the motors responsible for motion in the robot. To achieve the same effect as human motion, humanoid robots use mainly rotary actuators. They can be either the electric, pneumatic, hydraulic, piezoelectric or ultrasonic.

· Hydraulic and electric actuators have a very rigid behavior and can only be made to act in a compliant manner through the use of relatively complex feedback control strategic.

· Piezoelectric actuators generate a small movement with a high force capability when voltage is applied.
· Ultrasonic actuators are designed to produce movements in a micrometer order at ultrasonic frequencies (over 20 kHz).

· Pneumatic actuators operate on the basis of gas compressibility. These actuators are intended for low speed and low/medium load applications.
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A sensor is a device that measures some attribute of the world. Sensors can be classified according to the physical process with which they work or according to the type of measurement information that they give as output. In this case, the second approach was used.

· Proprioceptive sensors:
        Proprioceptive sensors sense the position, the orientation and the speed of the humanoid’s body and joints. Humanoid robots use accelerometers to measure the acceleration, from which velocity can be calculated by integration; tilt sensors to measure inclination; force sensors placed in robot’s hands and feet to measure contact force with environment; position sensors, that indicate the actual position of the robot (from which the velocity can be calculated by derivation) or even speed sensors.
· Exteroceptive sensors:

     Exteroceptive sensors give the robot information about the surrounding environment allowing the robot to interact with the world. The exteroceptive sensors are classified according to their functionality.
 Proximity sensors are used to measure the relative distance (range) between the sensor and objects in the environment. 
Vision refers to processing data from any modality which uses the electromagnetic spectrum to produce an image. In humanoid robots it is used to recognize objects and determine their properties. Vision sensors work most similarly to the eyes of human beings. Most humanoid robots use CCD cameras as vision sensors.

Sound sensors allow humanoid robots to hear speech and environmental sounds, and perform as the ears of the human being. Microphones are usually used for this task.
Service and Entertainment Robot:
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 The first industrial robot was “UNIMATE” developed by George C.Devol and Joseph F.engel  berger.
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Currently, robotic technology is used in space and ocean exploration (taking images and collecting information), industrial tasks (welding), military and police tasks (destroying mines, collecting information, or spying) and entertainment (from toys to television).
Legged Locomotion:
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Legged locomotion is much easier to accomplish (and much safer to develop and test) on smaller humanoids.

The SDR-4X was recently developed by Sony as a domestic robot capable of handling uneven surfaces and stairs on the fly.

While other approaches have demonstrated hard-coded walking behavior, the Sony project attempted to create a truly useful robot that can sense depth and distance of objects sufficiently well to be able to walk over obstacles and adjust its gaits on the fly to cope with changing surface heights.

Humanoid arms:
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The majority of industrial robots are position-controlled devices that move exactly as they are told. Some of these arms can easily lift over 2,000 lbs. For humanoids, it is crucial to develop arms that monitor the interacting forces between the robot and the many other parts of the environment with which the arm may come in contact.

Arm control and dexterous manipulation:

Around the world, researchers are working on dexterous tasks including catching balls, juggling, chopping vegetables, performing tele surgery, and pouring coffee. The humanoid body functions as a whole and consequently, small errors in even one joint can drastically degrade the performance of the whole body.

Planning and Control:

In planning and control the essential difference between humanoids and other kinds of robots (like industrial ones) is that the movement of the robot has to be human-like, using legged locomotion, especially biped gait. humanoid movement during normal walking should consume less energy. To maintain dynamic balance during the walk, robot needs information about contact force. Planning and Control have to focus about self-collision detection, path planning and obstacle avoidance to allow humanoids to move in complex environments.

Current research Projects:
Humanoid Research has already begun to accelerate. This section highlights endeavors in legged locomotion, arm control and dexterous manipulation, robot-human interaction, service robots, learning and adaptive behavior, perception, and anthropopathy (emotive) robots. Robust arm control is, of course, impossible without perception. Legged locomotion for rough terrain usually requires panoply of machine-learning techniques.
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Conclusion: 

Even though, it performs some operations like a human (interactions & facial expressions). The complexity affects all those things. While only a few institutions are fully dedicated to the creation of humanoid robots, a host of projects around the world are meeting with encouraging success in particular areas. If it overcomes all those drawbacks, after 10 years there is no need of human to work. The only work to human is to think how to command all these humanoid robots.
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