The Next Generation Image Understanding ArchitectureCharles WeemsComputer Science DepartmentUniversity of MassachusettsAmherst, MA 01003-4610E-Mail Contact: Weems@CS.UMass.EDUAbstractThe Image Understanding Architecture (IUA) effort is nowentering a new phase. The second generation IUA prototypesare nearing completion and our experience with the hardware,extensive software simulations, and additional research areguiding the development of a new generation of the IUA.Furthermore, the primary contractors have been selected for aTechnology Reinvestment Project (TRP) award to develop acommercial, off-the-shelf implementation of the new IUAfor dual-use embedded applications. Thus, the IUA effort isin the process of making the transition from a research anddevelopment project to being a commercially availablevision accelerator.IUA development is currently taking place at three sites(Hughes Research Laboratories in Malibu, AmerinexArtificial Intelligence Inc., and the University ofMassachusetts at Amherst). This TRP consortium plans toform a new company to take over all aspects of IUAdevelopment and production. This article summarizes theprevious efforts, describes the current status of the effort atthe three sites, expands briefly upon some of the basicresearch that is supporting the next generation IUA, andconcludes with a section describing the efforts that will beundertaken jointly by the TRP consortium.1. Background and Status1.1 First and Second Generation IUAIn order to establish some context for the remainder of thearticle, we first summarize the characteristics of the first twogenerations of the IUA.The first generation of the IUA [Weems, 1989] is a proof-of-concept prototype containing 4K low-level (CAAPP)processors, 64 intermediate-level (ICAP) processors, and asingle high-level (SPA) processor which also serves as thesystem host [Weems, 1989]. The CAAPP processors arebit-serial, each with 320 bits of on-chip memory and 32Kbits of backing-store memory. The ICAP processors are 16-bit TMS320C25 chips, each with 256K bytes of privatememory, 256K bytes shared with 64 CAAPP processors,and 128K bytes shared with the SPA. The ICAP processorscommunicate via a centrally-controlled bit-serial crossbarswitch, using their built-in serial communication channels.The SPA is any VME-bus compatible processor. Theconceptual structure of the IUA is shown in Figure 1.