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Abstract: Getting a driver’s license marks a milestone for most teenagers on their journey into adulthood. As a matter of speaking, robotics technology has also matured over the past three decades to the point where it too is ready to claim a driver’s license. Significant recent advances in information processing, machine vision, control theory, and signal processing— in both hardware and software—increase the capability to represent, analyze, perceive, and respond to dynamic road conditions. In this issue, we feature the latest developments in ground-based unmanned autonomous vehicles .  The architectures for those mechanisms are also given. How the vehicles can communicate with the other vehicles?, how  the  vehicles can detect the road conditions(eg: speed brakers), obstacles(eg: trees) and the environmental conditions (like smog) ?are discussed.
                      Unmanned ground vehicle technology has evolved in fits and starts. Researchers  are considering unmanned vehicle technology for many applications. Ever-increasing personnel costs are prompting consideration of the technology for agricultural, demining , rescue ,and other dangerous applications. There would be a decrease in the number of individuals put at risk and an increase in operational efficiency if a vehicle could move autonomously , plant seeds , enter minefields ,or perform dangerous missions. All these are the advantages of the autonomous vehicles. This clears the need of autonomous vehicles or unmanned vehicles. 
                          Now, we move to the implementation part of these vehicles-Early research focused on providing advanced assistance for drivers, the success of which has led to the bolder vision of complete autonomy.Initially a custom architecture in which SIMD paradigm had used. Later SIMD with extension for the image and sound processing has used. At those times they had faced the problems of integrating the various teams or methods.To prevent the integration chaos typical of large, disjoint teams standardized Joint Architecture for Unmanned Systems component systems and messaging framework has developed. JAUS aims at creating plug-and-play unmanned systems, where sensors from one vendor can seamlessly be swapped with those from another. They had not concentrated on the environmental obstacles like fog.,This new method will include those detections also using the image processing techniques. This is the overall thing about this topic. 
In this paper we will discuss about the following things:
1.JAUS Archtecture

2.Messaging Archtecture

3.Unifying the sensor inputs with smart sensors

4.The overall integration of the environment including the placing the sensors and                      communication among the sensors.

JAUS (Joint Architecture for Unmanned Systems): 

It consists of 4 fundamental elements

                   1.Planning

                   2.Control

                   3.Perception

                   4.Intelligence

Planning: These components act as a repository for a priori data—known roads, trails or obstacles as well as acceptable vehicle workspace boundaries and support offline planning  using such data.

Control: These components perform closed loop control to keep the vehicle on a specified path.

Perception: These components perform the sensing tasks required to locate obstacles and evaluate terrain  smoothness.

Intelligence: These components determine the best path segment to drive based on sensed information.
About the architecture:

1. The sensors in this architecture are used to capture the information in front of  the sensors.

2. Offline path planner is used to store the data which are the previous experiances.

3. Velocity state sensor provides instantaneous speed as well as roll, pitch , and  uses the standard Report Velocity State message.
4. Primitive driver transforms an input “wrench” – the way JAUS describes the desired vehicle motion into commands to the throttle, brake, and steering actuators.
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Messaging Architecture:
 JAUS specifies a information transport approach that standardizes the addressing and delivery mechanisms via a mandatory message header. The message header is required for all JAUS messages. 

It contains 

         1.Source and destination addresses 

         2.The message ID

         3.The attached data’s size 

         4.A set of associated properties

However, data exchanges between processes internal to the component or between a device and the component can use other methods. Node manager does this job .Each component must exchange information by routing all messages through a node manager residing on its own hardware node, whether the other component involved resides on the same vehicle, a different vehicle, a distinct payload, or an operator control unit.

Messages are classified by the function they serve:

       1.Command 

       2.Query 

       3.Inform
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For example, a command message is unidirectional and the receiving component will ignore it if another Component has requested and received exclusive control of it. Conversely, query and inform messages work in pairs: One component sends a certain query message, and the receiving component responds with the matching inform message, Service connections let a component request the sending of an inform message to another component periodically without the need for additional queries, creating a publish/subscribe relationship between the two components.The system does not queue such inbound inform messages, ensuring that the data that the receiving component uses is always the freshest available. The NaviGATOR uses this capability extensively to gather real-time GPOS and VSS data and to marshal traversability grids.
Unifying Sensor Input With Smart Sensors: 
The smart sensor architecture is based on the idea that  each sensor processes its data independently and provides a logically unified interface to other components within the system.This lets system designers create their  own technologies and process data in a way that best fits their design.They can then integrate sensors with minimal effort to create a robust perception system.
Smart sensors: Sensors provide the means for an AGV to rationalize its environment and estimate it own state. This in turn enables the vehicle to automatically plan its actions and  make decisions.The smart sensor provides sensed information over a network in a common form and delivers it to other parts of the system that use the data for planning and decision making. The smart sensor unifies heterogeneous  sensor designs by combining the sensing, interface and computational hardware, as well as any software algorithms associated with a particular sensor,into a single unit.Defining a common interface for the associated smart sensors provides a higher level of abstraction.This unification approach standardizes a sensor’s abstract notion and essentially allows casting any unique sensor into smart sensor form.
Smart sensor wrapper: It unifies the storage, localization, formatting, and distribution of perception data among the components that produce or consume it.
GPOS and VSS interface: Every smart sensor must access real-time or near-real-time position and velocity data. The smart sensor wrapper provides a predefined interface for establishing JAUS service connections to the global position and orientation sensor and to the velocity state sensor.
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Smart Motor: A SmartMotor integrates all the required elements for effectivel controlling an actuator—the controller, amplifier, encoder, and motor itself—into a single package with a common  interface.This allows simultaneous control of an array of different actuators, each of unique size, power, and function, over a network via a specified communications bus. The NaviGATOR’s throttle, brake, steering, and shifter actuators all use SmartMotor systems.
Pseudo smart sensor: We can map a priori information into an appropriate traversability space. This lets the system utilize just-in-time a priori information via the same interface as an ordinary sensor to obtain a more complete view of the local environment.

Torus Buffer:

    Reasons:

       1.To increase the traversibility values.

       2.To save the program memory.

       3.To handle the confusing ways of traversing the data.

Path planning:While the localization and sensing problems have clear cut output requirements, integrating and interpreting that information to solve the path planning is a challenge.For example, there are often many paths that could safely lead the  AGV from it’s current  to desired location. However the choice of  the paths and the speeds to traverse them correctly  is our present problem.

Discretization: The first issue, how our world differs from the one in which autonomous systems operate, highlights the main distinction between a human driver and an autonomous driving system. Human drivers operate in a continuous world—for example, we don’t limit ourselves to specifically driving 1 or 2 m to the right of center. We admittedly drive with some laxity: When we choose a particular route, we follow it loosely. We don’t worry about the details of getting from one city to another, as long as we stay on the road. Machine driving systems, in contrast, don’t operate in a continuous world. Their brains—digital computers—fundamentally handle problems with discrete numbers of bits. Consequently, such systems can’t consider a continuum of paths to the goal. Instead, they require assumptions to limit their world to a finite number of paths. It selects what it thinks is the best path—not necessarily the safest, shortest, or most sensible path. In fact, the system selects the candidate that minimizes a cost tradeoff between the terrain roughness and the straightness of the path.
Vision for supporting Autonomous Systems:
The autonomous vehicles perform the three basic functions:

  1.Context gathering using sensors

  2.Processing

  3.Action

Here the context gathering and processing functions are distributed using the sensor networks and wireless communications technologies to reduce the costs and make the autonomous systems widespread.The system uses sensors mounted on the moving vehicles and stationary lamp posts,traffic lights , toll plazas,and buildings to gather information at different levels.This includes the mobile sensor network system.
Mobile Sensor Network System:
It consists of two types of nodes:

   1.Stationary nodes

   2.Mobile nodes

The mobile sensor network architecture for supporting autonomous navigation in urban environments comprises two types of stationary nodes; two types of mobile nodes; and a set of commonly used services, communication links, secure and trusted communication protocols, databases, and cellular service providers. Sensors are distributed among the stationary and mobile nodes.Master nodes and stationary nodes could be attached to reflector posts, traffic lights, lampposts, buildings, and towers along highways and freeways. Mobile nodescorrespond to vehicles such as cars, trucks, and tankers. The stationary nodes use broadband wireless technology to communicate with mobile nodes.

The vehicle identification number given to each vehicle at the time of manufacture provides the unique ID for each mobile node. The stationary nodes receive unique ID numbers from the system software. Communication between stationary nodes could be achieved with wired or fixed wireless networks by, for example, using WiMax andWiBro broadband technologies for the fixed wireless connection.We assume smart phones will have the ability to add network cards in the same way we now add mini- and microsecure
digital memory cards to support communication between mobile nodes and stationary nodes. Researchers expect the stationary nodes to have sufficient processing power to support some of the navigation processing functions that mobile nodes request. Neighboring stationary nodes interconnect to form a sub network.
The outer view of the autonomous vehicle environment looks like as follows:
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The communication among those is as follows:

[image: image5.emf]
The stationary nodes also use sensors to monitor the mobile nodes’ progress. In locations such as bridges and toll plazas, stationary nodes could use advanced sensors to track mobile nodes. The master node communicates with neighboring stationary nodes to form a subnetwork and also with smart mobile nodes to devise global strategies and actions such as selecting alternate routes. The system communicates these actions to stationary nodes, which eventually route the actions to the mobile nodes. The master node also determines the level of congestion and formulates global views of traffic situations by receiving traffic flow and other details from stationary nodes. The MSNA uses two types of mobile nodes—ordinary and smart—so that it can support many vehicle types. The smart mobile nodes correspond with trucks, tankers, and luxury cars equipped with advanced sensors such as the 3D flash ladar. These nodes gather information about the road’s dynamics, perform signal processing on raw data, and communicate information to the master nodes. These nodes can monitor distances to other vehicles in the selected vehicle’s immediate environment and perform actions.

Communication and wireless web services:

Functions that are candidates for webservices are:

Global-path-planning service: Based on current vehicle position, desired destination, and traffic conditions, this service consults the map database and road conditions to find efficient routes. It weights each route and sends the best alternative to the requesting vehicle. One or more master nodes and stationary nodes communicate to find routes.
Local-path-planning service:This service determines the optimal lane, lane offset, and

speed, then sends this information to the requesting vehicle.

Lane-following service:  After determining the optimal lane offset and speed to use, this service sends the information to the requesting vehicle.

Perceptive-passing service: This service weighs factors such as lane, speed information, traffic on adjacent lanes, and other vehicles’ positions to determine if the vehicle can attempt passing. If the service allows passing, it determines the lane to use, speed, and when to change lanes by communicating with stationary nodes ahead of the node that received the passing request.
Lane-drifting-alarm service: Based on the vehicle’s current position, lane, and speed, this service determines whether lane drifting is occurring. The system sends a signal to the vehicle to start the alarm signal.

Collision-detection service: Based on the vehicle’s current position, lane, and speed, the position of other vehicles and their speeds, and general traffic conditions, this service determines the chances of collision. If a collision appears imminent, the vehicles that would be involved become subject to evasive action. The system will send information about lane and speed, braking, and lane offset to these vehicles.

Emergency-video-streaming service: The master node uses stationary nodes to communicate emergency information such as flooding, hurricane, icing, chemical spills, accidents, and so on to the moving vehicles.

News service:Using stationary nodes, the master node provides news updates to the moving vehicle.
The overall architecture looks like as follows:
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Conclusion:Using the JAUS architecture we can communicate the various components in the vehicle itself.Messaging architecture is used to communicate those components.In the mobile sensor network,the communication and the placement of the sensors has explained.This is very useful for designing the autonomous systems.
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