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Abstract

Summarizes results of a five-year, multi-disciplinary, university-industry collaborative effort investigating design issues in agile manufacturing. The focus of the project is specifically on light mechanical assembly, with the demand that new assembly tasks be implementable quickly, economically, and effectively. Key to achieving these goals is the ease of equipment and software reuse. Design choices for both hardware and software must strike a balance between the inflexibility of special-purpose designs and the impracticality of overly general designs. We review both our physical and software design choices and make recommendations for the design of agile manufacturing systems
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Abstract

Fuzzy clustering technique is employed to cluster groups of similar inspection process plans. Such plans are represented as one dimensional patterns and consist of geometrical and tolerancing data. Results compare favorably with manual planning outcome
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Abstract

Birefringent optical materials can be used to convert mechanical strain into fringe patterns of optical intensity which have typically been used to measure surface stains or stresses. In this paper a system will be described that uses a photoelastic transducer, linear sensor array, and neural network image processing to estimate the load torque for stationary and rotating motor shafts up to 1500 rpm. A photoelastic polymer coupling is attached to the shaft, and illuminated by polarized light. As the shaft torque varies the photoelastic plastic coupling experiences torsional strain. This results in a corresponding 2-D fringe pattern when viewed through an optical polarizer. The strain that causes this observed pattern in a complex function of the applied torque applied to the shaft. A neural network is trained with the fringe patterns corresponding to calibrated load torques as measured by a laboratory strain gauge torque sensor. Experimental results show that the neural network torque estimator can accurately estimate the applied torque for both static and rotating shafts
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Abstract

Torque signals are used today across a broad range of automation applications such as dynamometer test stands and web process lines. Some of the drawbacks to using commercial torque transducers include their cost, reliability, and mechanical stiffness. It is possible to utilize an artificial neural network coupled with the photoelastic effect of many polymers to provide a small, low-cost torque sensor. The availability of low-cost torque sensing opens up many new applications that previously did not cost justify the investment in a commercial torque sensor. The sensor material has a high bandwidth which enables sampling high-frequency torque signals. High frequency torque signals are particularly useful for investigating machinery dynamics and for machinery health assessment
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Abstract

Birefringent optical materials can be used to convert mechanical strain into fringe patterns of optical intensity which have typically been used to measure surface stains or stresses. In this paper a system will be described that uses a photoelastic transducer, linear sensor array, and neural network image processing to estimate the load torque for stationary and rotating motor shafts up to 1500 rpm. A photoelastic polymer coupling is attached to the shaft, and illuminated by polarized light. As the shaft torque varies the photoelastic plastic coupling experiences torsional strain. This results in a corresponding 2-D fringe pattern when viewed through an optical polarizer. The strain that causes this observed pattern in a complex function of the applied torque applied to the shaft. A neural network is trained with the fringe patterns corresponding to calibrated load torques as measured by a laboratory strain gauge torque sensor. Experimental results show that the neural network torque estimator can accurately estimate the applied torque for both static and rotating shafts
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Abstract

Torque signals are used today across a broad range of automation applications such as dynamometer test stands and web process lines. Some of the drawbacks to using commercial torque transducers include their cost, reliability, and mechanical stiffness. It is possible to utilize an artificial neural network coupled with the photoelastic effect of many polymers to provide a small, low-cost torque sensor. The availability of low-cost torque sensing opens up many new applications that previously did not cost justify the investment in a commercial torque sensor. The sensor material has a high bandwidth which enables sampling high-frequency torque signals. High frequency torque signals are particularly useful for investigating machinery dynamics and for machinery health assessment
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Abstract

This paper describes polysilicon micromotors with single and pyramidal diffraction grating elements fabricated on the polished surface of large-area rotors for optical scanning applications. While taking full advantage of planar processing, such scanners have high-quality scan profiles, good efficiency, meter working distances, and multiple out of plane beam diffraction orders. Chemical-mechanical polishing was used to reduce the 5- mu m-thick polysilicon rotors' average surface roughness from 420 AA to below 17 AA, with less than 1500-AA film removal, improving the optical performance of the gratings as well as the definition, delineation, and side wall quality of the device features. Self-assembled monolayers (SAM) were found to improve the overall micromotor's dynamic performance. SAM-coated scanners could operate at voltages as low as 15 V and maximum operational speeds of 5200 rpm. The gratings were tested optically at 633-nm wavelength and were verified to have spatial periods of 1.80 and 3.86 mu m, closely matching their design values. Stepping and continuous mode dynamic operation of the scanners was demonstrated with visible diffraction orders at meter distances away
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Abstract

Photoelasticity can be used to accurately measure surface strains or stresses in a part or structure. In this paper we describe the use of a photoelastic transducer and neural net image processing to estimate the torque of stationary and rotating shafts. A strain sensitive (photoelastic) plastic cylinder is attached to the shaft and illuminated by polarized light. As the shaft torque varies the photoelastic plastic displays the corresponding shaft strain as a two-dimensional fringe pattern when viewed through an optical polarizer. The strain that causes this observed optical pattern is a complex function of the torque applied to the shaft. In this paper, we describe the use of neural net image processing to estimate this function to realize an optical torque sensor. A CCD camera/image processing system was used to acquire and process the optical patterns. A neural net torque estimator was trained with these fringe patterns and tested against a laboratory strain gauge torque sensor. Our experiments show that the neural net torque estimator can accurately estimate (to within a few percent) the applied torque for both static and slowly rotating (<20 rpm) shafts
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Abstract

This paper reports preliminary results on the development of polysilicon micromotors for optical scanning applications. The scanner structures studied are similar to conventional mechanical polygon scanners but utilize micromotors with diameters up to one millimeter. The optical elements are hollow polygonal nickel reflectors plated up to 20 mu m tall on the rotor of the micromotor. The optical axis of reflection corresponds to the axis of rotation of the micromotor. Optical measurements have been done at visible wavelengths (633 nm) using multi-mode optical fibers roughly in the plane of the substrate for the source illumination. The scanned, reflected radiation was detected via scattering from the substrate or by a television camera in the plane of the substrate
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Abstract

By eliminating the chance of pattern overfitting, pruning techniques are of fundamental importance to improving the generalization capabilities of neural networks. We describe the principles underlying a variety of pruning paradigms such as complexity regularization, sensitivity analysis, constraint optimization, iterative pruning, and others. As we explain, no one paradigm or algorithm gives optimal results for all learning tasks and applications. For example, if the main concern is to obtain efficient compact networks for hardware implementation or real-time estimation, then architecture optimizing algorithms are probably most appropriate despite their stronger training computation requirements, On the other hand, if derivation of rules relating features and outputs is more important, then complexity regularization methods could be better suited. Similarly, if the goal is to identify irrelevant input features to improve feature space, then optimization or iterative pruning are more effective. In summary, algorithm selection must be tailored to the application being considered
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Microelectromechanical systems (MEMS) is the integration of actuators, sensors, and electronics onto a silicon substrate through the utilization of microfabrication technology. MEMS is an enabling technology, in that it allows the realization of smart devices and systems by augmenting the computational ability of electronics with the perception and control capabilities of microsensors and microactuators. In the most general form, the sensors gather information from the environment, the electronics analyze the sensor information and direct the actuators to control or manipulate the environment for some desired outcome or purpose. The benefits of MEMS technology for realization of demining sensors include: high sensitivity, low-cost due to batch fabrication; high accuracy and reliability, small size and weight; low power consumption; high levels of functionality; and the ability to integrate on-chip electronics. Combining MEMS sensors onto low-cost robotic platforms which can autonomously scan large areas for mines without placing humans at risk is an attractive approach to the unexploded ordinance problem
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Abstract

The authors have implemented World Wide Web-based quizzes for an introductory microprocessor course. Their approach can be viewed as following that of an asynchronous learning network (ALN) model and has focused upon improving learning in a course taken by large number of undergraduate engineering students. Their work was tested on a subset of this class during the Fall 1996 semester with additional testing planned for the Summer and Fall 1997 semesters. They describe the initial, limited use of these electronic quizzes and make some tentative conclusions about the design of Web based quizzes
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Abstract

A three-dimensional camera calibration technique is developed by combining two, 2-D camera calibrations for an orthogonal stereo viewing geometry. The left camera view (YZ view) and the right camera view (XZ view) are calibrated separately and then combined to produce an XYZ (3-D) calibration routine. Our technique employs three parallel calibration planes. One is placed along the main diagonal of the cubic experimental chamber, and the other two planes are placed known distances in front of it and behind it within the chamber. Both cameras view the calibration points on the planes simultaneously. Given the coordinates of a number of points, we use a physical model to determine the exact pixel locations of the calibration points. After inverting the model equations, we input the absolute coordinates and measured pixel locations into a least-squares fitting algorithm to obtain the experimental camera parameters for each camera individually. We then combine the two camera views via a ray-tracing method. We calibrated 3-in./sup 3/ (7.62-mm/sup 3/), 4-in./sup 3/ (10.16-mm/sup 3/), 5-in./sup 3/ (12.70-mm/sup 3/), and 6-in./sup 3/ (15.24-mm/sup 3/) chambers with accuracies between 1.66 and 2.01 pixels (0.60 and 0.77% of full field), 1.26 and 1.86 pixels (0.43 and 0.63% of full field), 1.16 and 1.34 pixels (0.33 and 0.39% of full field), and 1.91 and 2.49 pixels (0.59 and 0.77% of full field), respectively, using our 3-D camera calibration routine
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This paper introduces a design for agile manufacturing workcells intended for light mechanical assembly of products made from similar components (i.e. parts families). We define agile manufacturing as the ability to accomplish rapid changeover from the assembly of one product to the assembly of a different product. Rapid hardware changeover is made possible through the use of robots, flexible part feeders, modular grippers, and modular assembly hardware. The division of assembly, feeding, and unloading tasks between multiple robots is examined with prioritization based upon assembly time. Rapid software changeover will be facilitated by the use of a real-time object oriented software environment utilising graphical simulation for off-line software development. An innovative dual VMEbus controller architecture permits an open software environment while accommodating the closed nature of most commercial robot controllers. These agile features permit new products to be introduced with minimal downtime and system reconfiguration
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Abstract

The flexibility required of an agile manufacturing system must be achieved largely through computer software. The system's control software must be adaptable to new products and to new system components without becoming unreliable or difficult to maintain. This requires designing the software specifically to facilitate future changes. As part of the Agile Manufacturing Project at Case Western Reserve University, we have developed a software architecture for control of an agile manufacturing workcell, and we have demonstrated its flexibility with rapid changeover and introduction of new products. In this paper, we describe the requirements for agile manufacturing software and how our software architecture addresses them
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Abstract

It has been recognized that lead time and costs can be reduced by representing product designs in terms of manufacturing features such as surface finish, accuracy, or machining operations. Usually, a design environment supporting such representations is referred to as a primitive-based CAD system. This paper describes an object recognition system for range images which exploits the primitive-based CAD database information to reduce set up time and accelerate object identification. The heart of our work resides in modeling objects as collections of instantiated machining manufacturing primitives. This permits the implementation of a recognition-by-components approach using surface topology analysis. Thus, the main recognition task is broken down into the less stringent ones of primitive identification and instantiation, followed by the actual object model indexing. The result is faster recognition as well as automatic generation of object models from the CAD output databases

ISBN

0780336127

Subject

CAD/CAM ; geometry ; image segmentation ; object recognition ; topology ; visual databases

Free Language Descriptor

manufacturing primitive-based object identification ; recognition-by-components ; lead time ; surface finish ; accuracy ; machining operations ; primitive-based CAD system ; object recognition system ; range images ; instantiated machining manufacturing primitives ; surface topology analysis ; actual object model indexing

Meeting Sponsor

IEEE Robotics & Autom. Soc

Copyright Conditions

Copyright 1997, IEE

Copyright Clearance Center Code

0 7803 3612 7/97/$5.00

Material Identity No.

XX97-01982

Number of Refs.

11

Language

English

Record Type

Conference Paper

Accession Number

5684974

Record 17
Main Author

Merat, F. L. ; Barendt, N. A. ; Quinn, R. D. ; Causey, G. C. ; Newman, W. S. ; Velasco, V. B. , Jr. ; Podgurski, A. ; Kim, Y. ; Ozsoyoglu, G. ; Jo, J. -Y.

Author Affiliation

Dept. of Electr. Eng. & Appl. Phys., Case Western Reserve Univ., Cleveland, OH, USA

Title

Advances in agile manufacturing

Abbreviated Journal Name

Proceedings. 1997 IEEE International Conference on Robotics and Automation (Cat. No.97CH35992)

Pages

1216-22 vol.2

Publication Place

New York, NY, USA

Publisher

IEEE

Conference

Proceedings of International Conference on Robotics and Automation

Conference Part

vol.2

Meeting Location

Albuquerque, NM, USA

Meeting Date

20-25 April 1997

Number of Pages

4 vol. lxiii+3620

Abstract

An agile workcell has been developed for light mechanical assembly in collaboration with industrial sponsors. The workcell includes multiple Adept robots, a Bosch conveyor system, multiple flexible parts feeders at each robot's workstation, CCD cameras for parts feeding and hardware registration, and a dual VMEbus control system. Our flexible pairs feeder design uses multiple conveyors to singulate the parts and machine vision to locate them. Specialized hardware is encapsulated on modular grippers and modular worktables which can be quickly interchanged for assembly of different products. Object-oriented software (C++) running under VxWorks, a real-time operating system, is used for workcell control. An agile software architecture was developed for rapid introduction of new assemblies through code re-use. A simulation of the workcell was developed so that controller software could be written and tested off-line, enabling the rapid introduction of new products
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We describe progress in the development of micro-optomechanical components which are compatible with MEMS and integrated circuit processing. Devices which have been developed include polygon and diffraction grating scanners, tunable laser diodes, tunable IR filters, and optical waveguides
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Abstract

Fluid-flow analysis using particle tracking seeks to assign velocity vectors to sequences of still images (tracks) of particles suspended in a transparent fluid or gas. This requires that high quality particle images be obtained from a system of moving particles. In practice, however, the images are contaminated by a variety of noise sources which must be removed before tracking can be performed. The traditional approach to prefiltering, which is being used in commercially-available systems, is to perform background subtraction in concert with some form of thresholding and/or image stretching. Unfortunately, these methods can attenuate particle images so badly that valid track yields are significantly reduced. In place of these methods, we present a non-attenuating background subtraction method with outlier rejection together with a non-attenuating substitute for thresholding. These algorithms have been tested on real track data and can recover virtually all images of particles in suspension with very little attenuation of particle-image intensity
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Abstract

An autoassociative memory using neural networks is proposed for sensor failure detection and correction. A classical approach to sensor failure detection and correction relies upon complex models of physical systems, however, a neural network approach can be used to represent systems through training for which mathematical models can not be formulated. In such cases, a neural network autoassociative memory can be used to predict sensor outputs. Differences between measured sensor outputs and sensor outputs estimated by the autoassociative memory, can be used to identify faulty sensors. Median filtering or other signal processing schemes may then be used to correct faulty sensor outputs. This technique can be used to process data from MEMS (micro electromechanical systems) or other sensor arrays
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We present the first large-area, all-silicon rib waveguides and fiber guiding U-grooves fabricated on (110) silicon substrates. Waveguide rib structures with a height of 6.7 mu m and widths of 5, 10, and 15 mu m are RIE etched into a lightly-doped epitaxial silicon layers deposited on a heavily doped silicon substrates. Fiber-guiding U-grooves with unique corner compensation structures are anisotropically etched by a 35 wt.% KOH solution at 70 degrees C, with and without ultrasonic agitation of the etching solution
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Abstract

This paper introduces a design for agile manufacturing workcells intended for light mechanical assembly of products made from similar components (i.e. parts families). We define agile manufacturing as the ability to accomplish rapid changeover from the assembly of one product to the assembly of another product. Rapid hardware changeover is madepossible through the use of robots, flexible part feeders, modular grippers and modular assembly hardware. The flexible feeders rely on belt feeding and binary computer vision for Dose estimation. This has a distinct advantage over non-flexible feeding schemes such as bowl feeders which require considerable adjustment to changeover from one part to another. Rapid software changeover is being facilitated by the use of a real-time, object-oriented software environment, modular software, graphical simulations for off-line software development, and an innovative dual VMEbus controller architecture. These agile features permit new products to be introduced with minimal downtime and systemreconfiguration
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Abstract

Compared to computer aided design and manufacturing (CAD/CAM) the concept of computer aided inspection (CAI) has not received the attention it properly deserves. We discuss the data structure for computer aided inspection (of prismatic parts) while utilizing the ideas and concepts from the world of object oriented computing. Design and tolerance entities (based on the ANSI standard of geometric dimensioning and tolerancing) are implemented as objects within which inspection rules and heuristics are encapsulated as methods for specific design/tolerance combination evaluation. Furthermore, we describe inspection planning within the context of CAI and present pseudocode for accomplishing inspection of parts via computer-controlled coordinate measuring machines
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We have developed integrated micro-opto-mechanical systems (MOMS) based upon wafer integration of optical and micro-electromechanical components. In this paper, we describe development of microscanners and moveable optical elements. The microscanners are based on fabrication of micro-optical elements on rotors of large diameter, (500-2000 mu m) polysilicon micromotors and have produced two scanning approaches. In the first approach, Ni plating and high-aspect-ratio photolithography were used to produce 175 mu m diameter, 20 mu m tall Ni polygon reflectors on polysilicon micromotor rotors. These polygon microscanners are also suitable for planar scanning and other planar applications such as optical fiber and waveguide switches. In the second approach, 2-4 mu m spatial period diffraction gratings were fabricated on solid polysilicon micromotor rotors. Such devices are suitable for requiring out-of-plane scanning applications, e.g. bar code readers, and use planar processing. Chemical-mechanical polishing reduced the polysilicon rotor's average surface roughness (R/sub a/) from 420 AA to below 17 AA, improving diffraction grating performance. Diffraction grating microscanners using salient pole micromotors have been operated at voltages as low as 45 V, with maximum operational speeds of 1100 rpm. Although microscanners based upon rotating reflectors and diffraction gratings are significant, future MOMS will also require linear motion of optical elements and optical waveguides to carry light between optical elements. To this end, we have produced optical reflectors on linear translational comb actuators
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This paper describes the fabrication process and preliminary experimental results of a polygon mirror microscanner. The fabrication process is established by the integration of polysilicon surface micromachining and electroless plating of nickel. The scanner structures studied are similar to conventional mechanical polygon mirror scanners but utilize micromotors with diameters up to one millimeter. The micromotors are fabricated by polysilicon surface micromaching. The optical elements are hexagonal nickel reflectors up to 20 mu m tall fabricated by selective electroless plating of nickel on the rotor of the micromotor. Successful fabrication of the micromotors with nickel reflectors on the motor has been demonstrated. Optical measurements have been performed at visible wavelength (633 nm) using multi-mode optical fibers for scattering from the substrate and by a television camera in the plane of the substrate
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We describe polysilicon micromotors with diffraction gratings fabricated on the polished surface of the polysilicon rotor for optical switching applications. The motors have rotor diameters of 0.5-2 mm with grating elements having periods of 1.80 and 3.86 mu m. These microswitches have rise times of 300 mu s and settling times of 500 mu s when driven by a 65-V switching pulse. The diffractive nature of the optical elements allows for multiple optical outputs from a single input beam. Both static and dynamic properties of the gratings are tested with a He-Ne laser at 633 nm
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This paper describes polysilicon micromotors with diffraction gratings fabricated on the polished surface of the polysilicon rotor for optical scanning applications. Such micromotor optical scanners have high quality scan profiles, good efficiency, meter working distances, and multiple out of plane beam diffraction orders. Above all, the scanner design takes full advantage of planar processing. Chemical-mechanical polishing is used to reduce the polysilicon rotor'saverage surface roughness (Ra) from 420 AA to below 17 AA, improving the optical performance of the grating fabricated on the rotor. The gratings are tested at visible wavelengths (633 nm) and are verified to have spatial periods of 1.80 mu m and 3.86 mu m, closely matching their design. The microscanners can be operated at voltages as low as 18 V, with a maximum operational speed of 1100 rpm (limited by the driving electronics). Preliminary bar code scanning is demonstrated without an external lens system
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The recognition of objects given a complete or partial set of features is inherent in human intelligence. The fields of pattern recognition and artificial intelligence, among others, have addressed this topic with a variety of models which lack consistency and generality. Thus, it is the goal of this paper to set forth a generalized model for object recognition (classification). System models utilizing neural networks have been suggested for category perception. The proposed system is based on the principles of probability. We refer to this architecture as the generalized category perception model
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A technique for evaluating the learning capability and optimizing the feature space of a class of higher-order neural networks is presented. It is shown that supervised learning can be posed as an optimization problem in which inequality constraints are used to code the information contained in the training patterns and to specify the degree of accuracy expected from the neural network. The approach establishes: (a) whether the structure of the network can effectively learn the training patterns and, if it can, a connectivity which corresponds to satisfactorily learning; (b) those features which can be suppressed from the definition of the feature space without deteriorating performance; and (c) if the structure is not appropriate for learning the training patterns, the minimum set of patterns which cannot be learned. The technique is tested with two examples and results are discussed
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Abstract

A 3D object recognition system for parts designed with a form feature CAD is presented. Objects are modelled as organized compositions of instantiated form primitives. Because of this, the burden of part recognition is shifted from matching the scene to the part database to matching the scene to the primitive database, which is usually a significantly smaller database. In this paper we briefly review our approach to primitive and object representation, the architecture of the system, hypotheses generation, and primitive indexing. Results obtained wish both synthetic and actual range images are presented
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Abstract

GOMOS (for Global Ozone Monitoring by Occultation of Stars) is one of the core instruments of the ESA environmental mission ENVISAT-1 scheduled for 1998. It provides ozone measurements through an original principle using preselected stars as light sources and by making consecutive ultraviolet-visible-infrared spectra for each given star while the star sets behind the horizon. Vertical profiles of ozone and other species can then be derived allowing a permanent monitoring of ozone distribution at a global scale with an unprecedented accuracy. This paper gives an overview of the GOMOS mission and describes in more detail the instrument and its expected performances
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Abstract

In this paper, it is shown that supervised learning can be posed as an optimization problem in which inequality constraints are used to encode the information contained in the training patterns and to specify the degree of accuracy expected from the neural network. Starting from this point, a technique for evaluating the learning capability and optimizing the feature space of a class of higher-order neural networks is developed. The technique gives significant insight into the problem of task learning. It permits establishing whether the structure of the network can effectively learn the training patterns. Should the structure not be appropriate for learning, it indicates which patterns form the minimum set of patterns which cannot be learned with the desired accuracy. Otherwise, it provides a connectivity which produces satisfactory network performance. Furthermore, it identifies those features which can be suppressed from the definition of the feature space without deteriorating network performance. Several examples are presented and results are discussed
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Abstract

A technique for performing surface-based segmentation of range images using neural nets is introduced. In this approach, multilayered neural nets are used to classify local image patches according to the type of surface they belong to, based on features extracted from range and surface normal information. Central component to the efficiency and robustness is a near orientational invariant local data organization which takes place before features are extracted. This data organization reduces internal complexity by shifting the orientation invariance burden from the dimensionality of the feature spaces and/or from the internal architecture of the networks, to a much simpler sequencing of local data. The result is a well segmented image in which surfaces are properly labeled and delimited, without over segmentation. The approach shows to be robust in front of noise
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Abstract

This system is a practical application of intelligent reasoning about the planning and sequencing of inspection tasks performed by a coordinate measuring machine (CMM). This research is part of an Air Force supported effort to develop a feature-based concurrent engineering system using an object-oriented development platform. Manipulation of design, manufacturing, and inspection features (in this system) is unique in that features are transformed into domain specific objects rather than degraded into elementary geometry. The object-oriented platform provides a means for transformation through built-in qualities such as inheritance, tree-search, and a cohesive part/sub-part organization. Inspection features represent not only geometry, but references to a world coordinate system, proper probe approach, and preferred evaluation method. Reasoning through inspection rules forms a single data object which can then be transformed into CMM executable code
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Abstract

A methodology for automated inspection planning of machined parts within feature-based CIM in which part geometry and tolerances are represented as features is described. This representation of information as features is extended to inspection process planning where inspection plan fragments are inspection features containing specific information about how toleranced geometry is to be inspected. A rule base of methods and detailed procedures for evaluating tolerances based on industrial practices are used to generate the inspection plan fragments. A single tolerance can often be inspected in several ways, resulting in the generation of many inspection plan fragments. Inspection planing for computer-controlled coordinate measuring machines is emphasized. The inspection plan fragments for each tolerance in the design are combined into an overall time-efficient inspection plan. An algorithm for inspection processplanning is described and applied to a sample part
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Abstract

A method for representing and manipulating information on dimensioning and positioning within a feature-based environment for mechanical parts design is described. In the feature-based design paradigm, designs are constructed using form features which are high-level representations of part geometry, i.e. block, hole, slot, pocket, chamfer, fillet, etc. In the system discussed two modes of positioning form features are supported. The first is a layout mode, which allows the user to position form features relative to each other, in order to layout the general geometry of the part. The second is a dimensioning mode, in which the user specifies which dimensions on the part are critically important, and what they should be. The system completes the dimensioning on request, producing enough dimensions to generate an engineering drawing
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Abstract

Describes a CIM system which incorporates automatic generation of inspection plans for coordinate measuring machines (CMMs). Design is done in terms of form features. Associated with each feature are inspection plan fragments (IPFs) which are instances of inspection procedures. There are three basic types of plan fragments for CMMs: (1) fragments for checking the internal dimensions of a feature; (2) fragments for checking the relationships between features; and (3) modified fragments for use when the feature to be inspected intersects another feature. Using this approach, a list of suitable inspection points and approach vectors is generated. A path planner then combines the elements of the list to produce a valid inspection path for the CMM. The system is consistent with the accepted ANSI Y 14.5M standard for dimensioning and tolerancing as well as with observed industrial practice
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Abstract

A method called vision-taction exploration (VTE) for generating surface descriptions from range vision and tactile sensor data is described. The range vision systems available provide sparse 3D data about surfaces. These data are partially processed to provide primary surface features such as surface points and surface normals. With the use of tactile and force-torque sensors under position control, supplementary data are obtained and processed to generate surface features identical to those generated from the vision data. These two sets of data are integrated and processed at a higher level for surface representation and classification. The VTE process levels are described. The touch system has been implemented, and the resulting surface description is presented
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Abstract

A system is described which aids a designer in assigning dimensions and tolerances to designs of mechanical parts. The system is constructed using an object-oriented approach. Designs are created using geometric features such as slots and holes. For each feature, there is knowledge about the object regarding appropriate ways to dimension and tolerance that feature. The tolerancing system used is unambiguous and is similar to geometric dimensioning and tolerancing (GD&T), the standard system used in industrial practice
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Abstract

A 640-m field transmissometer was operated for a three-day period during late July 1986. Using an optically pumped, near-millimeter wave laser as the source, clear-air relative attenuation measurements were collected at an operating frequency of 337 GHz. The ambient and dew point temperatures were recorded concurrent with the relative attenuation measurements. An expression was synthesized to provide absolute humidity measurements from the recorded temperatures. By assuming static attenuation due to atmospheric constituents other than water vapor, the sensitivity of attenuation to absolute humidity at 337 GHz was estimated at a number of temperatures. Comparison of these estimates to a previous investigation at the same frequency indicates general agreement
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Abstract

The authors describe a CIM (computer-integrated manufacturing) system that combines inspection specification and planning with the design process. A part is described in terms of generic features: form features (e.g. pockets or ribs) and inspection and tolerance features (e.g. callouts). Rules for inspection are incorporated as part of the generic features. Part definitions and data structures necessary to describe the design are discussed. An overall design consists of a set of feature instances and their relations. Individual features can be automatically checked as they are specified by the designer for overt errors (e.g. incomplete information such as an undefined datum). The overall design is then evaluated for correctness of geometry and inspection specifications. In particular, the designer's tolerance specifications are checked for completeness and internal consistency. Once a design is complete, a module generates process and inspection plans by concatenating the processing and inspection rules associated with individual features and optimizing the result with respect to the overall cost of inspection. An implementation is described
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Abstract

The ability to accurately estimate the pose of an arbitrary object using a single gray-scale image of the object even when the object is obscured by dirt, snow, or some object is investigated. A robust method is presented called the Pi4 method, which estimates the object pose from a single gray-scale image of a striped pattern on the object. This Pi4 method produces pose estimates which are insensitive to partial losses of the target pattern. The image processing and resulting pose estimates of a highly visible target pattern with computer added destructive obscuration are described. The experimental results demonstrate that the Pi4 method does not need the entire line to calculate line position. The asymmetric shape of the Pi4 pattern stripes prevents the method from failing. In general, random obscuration will not result in complete loss of a line, and as long as the line is not completely lost, the line fitting provides a very accurate estimate of the line's location
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Abstract

An Appollo Lasers model 122 far infrared laser system has been modified to allow sustained efficient operation at a wavelength of 890 mu m (337 Gigahertz). Modifications included installation of a circular metallic output cavity and redesign of the input and output couplers. Beam output profiles were taken to verify correct operation of the output coupler assembly. A simple automatic controller was implemented to provide unattended, automatic operation of the system
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An algorithm for object recognition based on the data from various contact and/or noncontact sensors is described. The sensors are primarily used for resolving the ambiguities which may be encountered in recognizing the object identity and its pose. The feature vector representing an object-state is partitioned into a finite number of feature subvectors each containing the features extracted from a different sensory source. The feature costs and the object models are used for deriving a decision tree based on a sequential pattern recognition approach. General strategies for feature extraction from various sources are implemented as a finite state machine
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Abstract

An algorithm is presented for computing the atmospheric mutual coherence function at optical and millimeter wavelengths from flux measurements taken at the focal plane of a reflector antenna. The procedure consists of first computing the inverse Abel transform of the flux, taking the Fourier transform of the result, and then dividing by the aperture pupil function. It is shown that when the flux measurements contain additive noise, the Abel inversion is an ill-posed problem. Therefore, calculation of the inverse Abel transform is accomplished by a Kalman filtering algorithm. Results of the mutual coherence function estimator are given for simulated flux measurements

ISSN

0018-926X

CODEN

IETPAK

Subject

atmospheric electromagnetic wave propagation ; Fourier transforms ; Kalman filters ; statistical analysis

Free Language Descriptor

EM wave propagation ; mm wavelengths ; optical wavelengths ; atmospheric mutual coherence function ; statistical Fourier-optical method ; flux measurements ; focal plane ; reflector antenna ; inverse Abel transform ; Fourier transform ; aperture pupil function ; additive noise ; ill-posed problem ; Kalman filtering algorithm

Copyright Clearance Center Code

0018-926X/89/0100-0131$01.00

Number of Refs.

11

Language

English

Record Type

Journal Paper

Accession Number

3375686

Record 46
Main Author

Merat, R. 

Author Affiliation

General Univ., Switzerland

Editor

Verkerk, C.

Title

Computer security and access control

Abbreviated Journal Name

1987 CERN School of Computing. Proceedings (CERN 88-03)

Publication Date

9 June 1988

Pages

416-25

Publication Place

Geneva, Switzerland

Publisher

CERN

Meeting Location

Troia, Portugal

Meeting Date

13-26 Sept. 1987

Number of Pages

viii+428

Abstract

With the proliferation of networked computer systems storing increasing quantities of information, it is becoming more and more difficult to protect data from theft or destruction, an to prevent unauthorized use of computer resources. This problem is especially acute in universities where ease of communication and information sharing is more important than security. After a review of the security features of Unix and VMS operating systems, typical reasons for unauthorized access, often helped by carelessness or ignorance of users or managers, are examined

Subject

computer installation ; operating systems (computers) ; security of data

Free Language Descriptor

computer security ; access control ; networked computer systems ; protect data ; theft ; destruction ; unauthorized use ; computer resources ; information sharing ; security features ; Unix ; VMS ; carelessness ; managers

Number of Refs.

19

Language

English

Record Type

Conference Paper

Accession Number

3267279

Record 47
Main Author

Sitterle, J. J. ; Podany, M. E. ; Galm, J. M. ; Claspy, P. C. ; Merat, F. L.

Author Affiliation

Georgia Tech. Res. Inst., Georgia Inst. of Technol., Atlanta, GA, USA

Title

A meteorological data-acquisition system for atmospheric propagation studies

Journal Name

IEEE Transactions on Instrumentation and Measurement

Abbreviated Journal Name

IEEE Trans. Instrum. Meas. (USA)

Appears In

vol.37, no.3

Publication Date

Sept. 1988

Pages

444-8

Abstract

Instrumentation for studying the propagation of near-millimeter waves has been designed and implemented at 1-mile-long test site in Sandusky, OH. Measurements of the atmospheric structure functions and the transverse wind velocity along the propagation path is accomplished with a custom-built meteorological data-acquisition network consisting of six towers linked together with fiber-optic data lines. Each tower is microprocessor controlled and includes a three-axis anemometer, a Lyman-alpha hydrometer, and a differential temperature probe, with other meteorological parameters obtained at various locations along the path. A modified ISO-OSI reference model is used as the controlling protocol

ISSN

0018-9456

CODEN

IEIMAO

Subject

anemometry ; atmospheric electromagnetic wave propagation ; computerised instrumentation ; data acquisition ; hydrometers ; meteorological instruments ; microwave links ; optical links ; radiowave propagation ; temperature measurement ; velocity measurement

Free Language Descriptor

meteorological data-acquisition system ; atmospheric propagation ; near-millimeter waves ; transverse wind velocity ; fiber-optic data lines ; microprocessor controlled ; three-axis anemometer ; Lyman-alpha hydrometer ; differential temperature probe ; ISO-OSI reference model ; controlling protocol ; 1 mile

Copyright Clearance Center Code

0018-9456/88/0900-0444$01.00

Number of Refs.

13

Language

English

Record Type

Journal Paper

Accession Number

3252153

Record 48
Main Author

Galm, J. M. ; Merat, F. L.

Author Affiliation

Dept. of Electr. Eng. & Appl. Phys., Case Western Reserve Univ., Cleveland, OH, USA

Title

The strategic design driven inspection of machined parts

Abbreviated Journal Name

1988 International Conference on Computer Integrated Manufacturing

Publication Date

1988

Pages

122-8

Publication Place

Washington, DC, USA

Publisher

IEEE Comput. Soc. Press

Meeting Location

Troy, NY, USA

Meeting Date

23-25 May 1988

Number of Pages

ix+405

Abstract

A system for the automatic dimensional inspection of machined industrial parts is under development. Key attributes of the system are its use of design knowledge, i.e. the CAD (computer-aided design) description of the part to be inspected and the strategic use of diverse sensors to generate geometric descriptions of the actual part being inspected as well as the designer's conception of the part. Inspection reduces to the simple comparison of all components of the two models with a correct interpretation of the designer's specified tolerances. Sensors are used in a strategic manner, low-cost sensors, such as those for vision, are used for low-tolerance measurements, and higher-cost sensors, such as coordinate-measuring machines or surface probes, are used to refine object features until all object features have been compared between the CAD model and the actual object being inspected
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Abstract

A simulation procedure for generating the signals appearing at the focal plane of a parabolic reflector is presented. The procedure consists of generating the time series of the angle-of-arrival fluctuation and intensity scintillation directly from their temporal power spectra and combining the two processes. An example of the procedure is also given
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A 2D photon counting imaging system, derived from the Mount Stromlo and Siding Spring Observatory concept, has been developed by MATRA for ground-based and spaceborne experiments. This system is described and its main performances are discussed. A high gain image intensifier tube is coupled to an array of 2D CCD sensors by flexible optical fibre bundles (for image dissection). The dedicated electronic unit performs event detection and filtering, event centroid calculation and accumulation in a high speed incrementing memory. Some specific and critical techniques (direct optical coupling between fibre bundles and CCDs, real-time centroid calculation, etc.) and components (programmable array logic) are presented and discussed
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A method called feature extraction by demands (FED) has been developed to generate object descriptions. Objects are described by surface adjacency graphs containing the surface class and the surface equation at each node. Due to occlusion and the use of 2/sup 1///sub 2/D range images the generated object description is frequently partial. The authors describe a new method to generate object hypotheses and to recognize and locate viewed objects using partial descriptions of objects bounded by quadric surfaces. The method proceeds in two phases. In phase one, the object location is estimated from matched surface pairs (between an object description and an object model). In phase two, each remaining surface which was not used for object location estimation is searched for a matched model surface and the neighboring relations between surfaces are verified. If the hypothesis passes phase two the model is accepted as a matched model. If a complete object location can be calculated from the accepted hypothesis an optimal object location is calculated
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Abstract

A new method called feature extraction by demands (FED) for generating an object description concurrently at different feature levels is described. An object is described in terms of features which include points, surface patches, edges, corners, and surfaces. These features form a feature space which is the base used to decompose the feature extraction process into different levels. FED provides a method to generate partial descriptions about objects from partially processed range data at different feature levels. The partial descriptions become a feedback to guide the feature extraction process to extract more detailed information from interesting areas which can then be used to refine the object description. Regions which are not perceived to contain useful information will be ignored in further processing. As a more complete object description is generated, FED converges from bottom-up image processing to top-down hypotheses verification to generate complete hierarchical object descriptions
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Abstract

Shows preliminary results of a method to obtain evidence of galactic dust absorption from an analysis of the IRAS point-source database: IR radiation from external galaxies has been averaged within a strip of 10 degrees at different galactic latitudes. The mean flux tends to decrease towards the galactic equator thus supporting evidence for absorption along the galactic plane. Possible spurious effects are discussed
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Abstract

Instrumentation for studying the propagation of near-millimeter waves has been designed and is currently being implemented at a 1 mile long test site in Sandusky, Ohio. An optically pumped near-millimeter wave laser, used as a source of radiation for frequencies near 300 GHz, is located at one end of this site. The laser beam spot size arriving at the other end of the propagation path is controlled by a two-lens optical system placed at the laser's output. The receiver system consists of a parabolic reflector, a focal plane scanning system, and a fast-response liquid-helium-cooled InSb detector, all of which is controlled by a 68000-based microcomputer. Measurement of the characteristics of the received beam is based upon a quasi-optical method. The temperature/humidity, atmospheric structure parameters and hydrometeor characteristics along the path are obtained simultaneously with the propagation measurements. These two measurements are then correlated to provide a meteorologically well-verified propagation model for near-millimeter wavelengths
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Abstract

The authors analyze a method to experimentally determine the mutual coherence function (MCF) of an electromagnetic wave propagating through the atmosphere with its associated refractive index fluctuations (turbulence). The method makes use of the Fourier transforming properties of a lens or parabolic reflector antenna that allows one to determine, upon inversion of an integral equation, the MCF over a continuous interval (determined by the aperture size of the lens or antenna) solely from the measurement of the intensity distribution in the focal plane via a square-law detector. Depending on how the focal plane intensity distribution is sampled, not only the usual isotropic MCF but also the anisotropic MCF can be evaluated, thus allowing a measure of the turbulent anisotropy of the atmosphere, especially near the surface of the earth
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The instrumentation is currently being implemented at a one mile long test site in Sandusky, Ohio. An optically pumped near-millimeter wave laser, used as a source of radiation for frequencies near 300 GHz, is located at one end of this site. Measurement of the characteristics of the received beam is based upon a quasi-optical method. Simultaneously with the propagation measurements, the temperature/humidity atmospheric structure parameters and characteristics of hydrometeors in the path are obtained. These two measurements will then be correlated to provide a meteorologically well-verified propagation model for near-millimeter wavelengths
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Abstract

A pressure sensitive device has been developed for use in closed-loop neuroprosthetic systems that accomplish standing and forward motion in paraplegics via electrical stimulation. This sensing device provides pressure distribution information in real time, for use of the controller in the overall system. It consists of four miniature pressure transducers embedded within a soft insole, supported by a thin and relativity rigid sole. The performance of this sensor has been evaluated by comparison with measurements obtained using force plates; center-of-pressure measurements of this device suggests that foot pressure information sufficiently accurate for control purposes can be obtained using only four transducers for each foot
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Abstract

Summary form only given. Field measurements of clear atmosphere attenuation have been made at a wavelength of 0.89 mm, using an optically pumped far infrared laser as a source. Absolute measurements of attenuation are reported. Attenuation sensitivity measurements yielded values 1.5 to 2.0 times greater than the slopes predicted by monomer theory. Reasonable agreement is obtained with previously measured data by Tanton and by Ryadov and Furashov
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Abstract

A data acquisition system has been developed to acquire simultaneously meteorological data from up to sixteen remote sensor sites at a 10-Hz rate. The system is a local area network interconnected by fiber optics. The network and meteorological instrumentation are described
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Atmospheric effects on the propagation of electromagnetic waves are usually described in terms of intensity fluctuations, angle-of-arrival fluctuations, and the mutual coherence function (MCF). Experimental determination of these statistical quantities is usually accomplished by forming a time average of instantaneous field measurements and assuming ergodicity to obtain an ensemble average. This paper reviews two experimental approaches used to obtain such data, namely, the long-baseline interferometric method and the quasi-optical method; emphasis will be plased on the latter method. In addition, sampling of the atmospheric temperature and humidity fluctuations, which give rise to the electromagnetic fluctuations, is analyzed. Finally, a 1.6-km propagation range employing the quasi-optical method and the meteorological sampling considerations mentioned above will be described. The range is completely instrumented to provide the relevant meteorological and electromagnetic parameters needed to characterize propagation at frequencies near 300 GHz in a turbulent atmosphere
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An experiment to study the effect of a meteorologically well-characterized atmosphere on near-millimeter wave propagation has been designed and is being implemented. The primary emphasis of this experiment is on measurement of atmospheric mutual coherence function (MCF) simultaneously with measurement of temperature/humidity structure parameters C/sub T//sup 2/, C/sub Q//sup 2/, and C/sub TQ/. Quasi-optical techniques, which make use of the Fourier transforming properties of focusing reflective optics, will be applied to measure real and imaginary parts of the MCF, while fast temperature and humidity sensors will provide derived structure parameters. The authors discuss experimental concepts and range instrumentation
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A general treatment is given to electromagnetic wave propagation through a non-particle containing, randomly dispersing and absorbing atmosphere. The model, based on weak fluctuation theory, is capable of describing the propagation of five different wave types. Fundamental statistical quantities such as log-amplitude and phase correlation functions, structure functions and the mutual coherence function of a general beam wave are derived. The atmospheric fluctuations are introduced into the model via the von Karman spectrum. Due to its qualifications, the model finds particular application to millimeter and near-millimeter wave propagation
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A system for video recording of holograms using phase modulation of the reference wave and heterodyne detection of only the cross-interference terms is described. The system permits nearly complete use of the limited spatial resolution capability of an image dissector camera for recording object wave information. The method has been used to record holograms of simple objects. Results are presented and system requirements for extension to complex objects and to quasi-real-time display are discussed
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In general, high spatial frequency has been required to separate the real and virtual images from the self-interference terms in the hologram. A viable alternative is to eliminate such terms selectively during the recording process. One such method is electronic heterodyne recording where electro-optic modulation is used to introduce a sinusoidal phase shift between the object and reference wave. The resulting temporally modulated holographic interference pattern is scanned by a commercial image dissector camera and rejection of the self-interference terms is accomplished by heterodyne detection at the camera output. The electrical signal representing this processed hologram can then be used to modify the properties of a liquid-crystal light valve or similar device. Such display devices, when illuminated by coherent light, transform the displayed interference pattern into a phase modulated wavefront rendering a three-dimensional image. System requirements of holographic displays are considered as well as specific requirements for television rate and format systems
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In the heterodyne technique electro-optic modulation is used to introduce a sinusoidal phase shift between the beams of an interferometer. For phase modulation frequencies between 0.1 and 15 MHz an image dissector camera may be used to scan the resulting temporally modulated interference pattern. Heterodyne detection of the camera output is used to record selectively the interference pattern and permits recording of low-contrast fringes in high ambient light conditions. The use of a vector scanned image dissector camera permits one to scan only certain selected points for rapid acquisition of selected interferometric data. Results presented for the recording of simple interference patterns. The application of this technique to the recording of holograms is discussed
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An analysis in phase space of the behaviour of a relativistic four-dimensional harmonic oscillator undergoing stochastic interactions shows that the group of linear canonical transformations in phase space which leaves invariant the Poisson brackets is an Sp(12,4) group, with Sp(12,4) contains/implies U(6,2) contains/implies SU(1,1)(X)SO(6,2). The application of Cartan's treatment to its behaviour implies a classification of its stable states characterized by a set of discrete numbers
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A technique for implementing distributed associative memories for the storage and recognition of patterns is described. The implementation may either be in terms of a mathematical structure, i.e., software, or in terms of an actual operable device suited to the memorization and recognition of specific types of patterns, i.e., hardware. The patterns are represented by sequences of binary values, and each pattern is associated with a reference, a Walsh function in the present case. The products of patterns and references are summed and stored. Recognition is achieved by regeneration of the reference, albeit in distorted form, and recognition of it by means of a discriminant function
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The implementation of main operating centres (Centres Principaux d'Exploitation-CPE) requires the centralization of testing and measuring procedures. In this paper a field-trial in the Montargis CPE is described; it uses telecontrolled and telemetered testing units installed in the immediate vicinity of the equipments to be tested. This experiment is intended to determine the units best suited to operating needs, which units will be industrially developed
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Analysis of most observations of the deflection of light near the solar limb establishes the validity of general relativity's prediction beyond a certain distance of the sun and the existence of a new effect which is significant in the close vicinity of the solar limb
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A detailed analysis using modern computing methods of all known measurements of the deflection of light near the solar limb shows (a) the validity of Einstein's prediction beyond a certain distance of the Sun, (b) the possible existence of a new effect in the close vicinity of the solar limb which can be interpreted as resulting from a dispersive medium emitted by the solar surface
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An analysis of Goldstein's (1969) observations shows an anomalous redshift of the central frequency of the 2292 MHz band emitted by Pioneer-6 during its occultation by the Sun. This shift, symmetrical with respect to the Sun's center, does not correspond to any presently known physical effect. It can be quantitatively interpreted through an interaction between incident transverse photons and light neutral bosons emitted by the Sun, an interaction of the type proposed earlier by the authors
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The maintenance of the Caducee automatic exchange subscriber lines is performed by means of finding equipment for the line to be tested, which connects it to a testing desk, that performs the necessary checking. Having briefly described the finding equipment, the authors explain how the selections are directed in three main cases: outgoing heavy traffic subscriber line, ordinary subscriber line, incoming heavy traffic line and explain the process pursued in some particular operating cases ('sending back' and telemaintenance of the line). The testing desk is described and the main characteristics of the measuring apparatus are given
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