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Multicore DSPs used for Medical Imaging 
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Medical Imagine Application:
Let’s first look at a system block diagram for a typical Medical application.
It can be broken down into the following subsystems and components:
The transducer, which transmits and receives the sound, using a SMT959 Quad ADC/DAC Daughter-card.
The analog signal paths, controlled and implemented in the Virtex-5 FPGA
Image reconstruction, which is generally some sort of beam formation and done by the Virtex-5 FPGA
Signal processing, which is where the ultrasound processing occurs and various functions are run – such as B-mode imaging, and color and Doppler processing – which can aid in evaluating the heart, measuring the speed and direction of blood flow, and determining the healthiness of a fetus, for example.   
System Control, which typically controls the display, the GUI, and runs the OS.
The new multicore based design enables sophisticated functions and/or more functions to be run while utilizing the same board space, roughly the same DSP related cost, while enabling WAY MORE PERFORMANCE.  
Thus, advance functions such as 3-D and 4-D imaging can be run, as well as specialized tissue processing, such as the ability to recognize the hair and eye color of a fetus. 
Also, the additional DSP performance capacity can reduce overall system cost and add flexibility by absorbing some of the computational processing done in ASICs or FPGAs that may be used to do beam forming.  
So this is a clear examples of how C6472 can benefit a high performance application such as ultrasound – we’re talking significant improvements in performance, power, cost and board space!
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Multicore DSPs used for Ultrasound Application
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Medical/Ultrasound application:
Let’s first look at a system block diagram for a typical ultrasound application.
It can be broken down into the following subsystems and components:
The transducer, which transmits and receives the sound, using a SMT959 Quad ADC/DAC Daughter-card.
The analog signal paths, controlled and implemented in the Virtex-5 FPGA
Image reconstruction, which is generally some sort of beam formation and done by the Virtex-5 FPGA
Signal processing, which is where the ultrasound processing occurs and various functions are run – such as B-mode imaging, and color and Doppler processing – which can aid in evaluating the heart, measuring the speed and direction of blood flow, and determining the healthiness of a fetus, for example.   
System Control, which typically controls the display, the GUI, and runs the OS.
The new multicore based design enables sophisticated functions and/or more functions to be run while utilizing the same board space, roughly the same DSP related cost, while enabling WAY MORE PERFORMANCE.  
Thus, advance functions such as 3-D and 4-D imaging can be run, as well as specialized tissue processing, such as the ability to recognize the hair and eye color of a fetus. 
Also, the additional DSP performance capacity can reduce overall system cost and add flexibility by absorbing some of the computational processing done in ASICs or FPGAs that may be used to do beam forming.  
So this is a clear examples of how C6472 can benefit a high performance application such as ultrasound – we’re talking significant improvements in performance, power, cost and board space!
Next, let’s look at a WiMax basestation example [transition to next slide]
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Multicore DSPs used for High Performance Vision
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Vision application:
Let’s first look at a system block diagram for a typical High-End Vision application.
It can be broken down into the following subsystems and components:
An external Digital Camera Subsystem, which captures and transmits very high resolution raw image data, using SMT939 DVI Transceiver Module 
Quite often the large Image data is split into multiple segments which are sent to different DSPs for further image processing, done by Virtex-5 FPGA
Image processing 
 - Image Pre-conditioning, Noise reduction
 - Image Enhancement e.g. contrast, hue, brightness etc
 - 2D/3D filtering e.g. smoothening, 
 - Edge and other Pattern detection
 - Feature/Defect identification e.g. Intrusion, extrusion, point defect etc
 - Frequency Domain Analysis   
The processed image data and analysis result is streamed to another system for recording, display etc. via USB2.0/Ethernet or Directly to Display, using SMT939 
Thus, advance functions such as 3-D and 4-D imaging can be run, as well as specialized pattern recognition algorithms can be executed 
 
So this is a clear examples of how C6472 can benefit a high performance application such as Automated Inspection Systems – we’re talking significant improvements in performance, power, cost and board space!
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Multicore DSPs used for Automatic Inspection
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Automatic Vision application:
Let’s first look at a system block diagram for a typical High-End Vision application.
It can be broken down into the following subsystems and components:
An external Heat-sensitive or/and Infrared Digital and/or High Resolution and/or Magnetic and/or Ultrasonic Camera Subsystem, which captures and transmits very high resolution raw image data over a long distance and using SMT922 16-bit Camera Module to the processing element, via a Virtex-5 FPGA.
Quite often the large Image data is split into multiple segments which are sent to different DSPs for further image processing, done by the FPGA.
Image processing 
 - Image Pre-conditioning, Noise reduction
 - Image Enhancement e.g. contrast, hue, brightness etc
 - 2D/3D filtering e.g. smoothening, 
 - Edge and other Pattern detection
 - Feature/Defect identification e.g. Intrusion, extrusion, point defect etc
 - Frequency Domain Analysis   
The processed image data and analysis result is streamed to another system for recording, display etc. via USB2.0/Ethernet for human conclusion
Thus, advance functions such as 3-D and 4-D imaging can be run, as well as specialized pattern recognition algorithms can be executed 
 
Think about the number of people going through passport control or for that matter in any public place and what advantage a remote inspection would give to the Security Guards if they would be able to get help from an inspection system. The performance of a MultiCore DSP would enable that. 
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Multicore DSPs used for Stereo Image-processing
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High Resolution Image application:
Let’s first look at a system block diagram for a typical Stereo High-Resolution Image application.
It can be broken down into the following subsystems and components:
An external Digital Camera Subsystem, which captures and transmits very high resolution raw image data, using SMT949 Dual Camera-Link Module 
Quite often the large Image data is split into multiple segments which are sent to different DSPs for further image processing, done by Virtex-5 FPGA
Image processing 
 - Image Pre-conditioning, Noise reduction
 - Image Enhancement e.g. contrast, hue, brightness etc
 - 2D/3D filtering e.g. smoothening, 
 - Edge and other Pattern detection
 - Feature/Defect identification e.g. Intrusion, extrusion, point defect etc
 - Frequency Domain Analysis   
The processed image data and analysis result is streamed to another system for recording, display etc. via USB2.0/Ethernet
Thus, advance functions such as 3-D and 4-D imaging can be run, as well as specialized pattern recognition algorithms can be executed 
 
So this is a clear examples of how C6472 can benefit a high performance application such as High Resolution, Stereo Image Processing – we’re talking significant improvements in performance, power, cost and board space!
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Multicore DSPs used for GigE Vision™ Frame Grabber
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Giga Vision Image application:
It can be broken down into the following subsystems and components:
An external Digital Camera Subsystem, which captures and transmits very high resolution raw image data, using SMT945 Dual GigE Vision Interface Module that has 2x RJ45 Ethernet, local memory, TTL I/O and a SD-Card for storage or Wireless Ethernet.
The GigE Vision is controlled by the FX30T FPGA and independent of the DSPs Ethernet connections.��
Image processing 
 - Image Pre-conditioning, Noise reduction
 - Image Enhancement e.g. contrast, hue, brightness etc
 - 2D/3D filtering e.g. smoothening, 
 - Edge and other Pattern detection
 - Feature/Defect identification e.g. Intrusion, extrusion, point defect etc
 - Frequency Domain Analysis   
The processed image data and analysis result is streamed to another system for recording, display etc. via USB2.0/Ethernet
Thus, advance functions such as 3-D and 4-D imaging can be run, as well as specialized pattern recognition algorithms can be executed 
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Multicore DSPs used for Security and Surveillance 
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Security and Surveillance application:
Let’s first look at a system block diagram for a typical Security and Surveillance application.
It can be broken down into the following subsystems and components:
An array of Analog Camera Subsystem, which captures low-resolution raw image data, using SMT909 Dual Camera-Link Module 
Quite often the large Image data is split into multiple segments which are sent to different DSPs for further image processing, done by Virtex-5 FPGA
Image processing 
 - Image Pre-conditioning, Noise reduction
 - Image Enhancement e.g. contrast, hue, brightness etc
 - 2D/3D filtering e.g. smoothening, 
 - Edge and other Pattern detection
 - Feature/Defect identification e.g. Intrusion, extrusion, point defect etc
 - Frequency Domain Analysis   
The processed image data and analysis result is streamed to another system for recording, display etc. via USB2.0/Ethernet
Thus, advance functions such as 3-D and 4-D imaging can be run, as well as specialized pattern recognition algorithms can be executed 
 
So this is a clear examples of how C6472 can benefit a high performance application such as Security and Surveillance  – we’re talking significant improvements in performance, power, cost and board space!
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Multicore DSPs used for WiMax Test & Measurements
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WiMax Test & Measurement

Typical high end wireless tester is actually multiple general purpose testing functions and some standard/technology specific measurements rolled into one
Base Station Tester – for multiple technologies like WCDMA,GSM/EDGE, LTE, Wimax etc
UE(User Equipment)/Mobile Tester for different technologies
Base Station Service Area Testers
Technology Specific Vector Signal Generator/Analyzer/Spectrum Analyzer etc

Examples of the types of measurements done in these testers include
	Protocol Signaling tests (handoff/service setup etc), 
	Realtime measurement and analysis of Multipath, fading, interference, doppler effect
	Radio Wave propagation characterization of BTS
	Field Strength, Delay profile, Noise, Channel Power, Adjacent Channel Power, Precision Return Loss,
	Distance to Fault, Spectrum Analysis,Tx/Rx Characteristics
	Spectrum analyzer, Modulation analyzer - include carrier frequency, occupied bandwidth, frequency stability, RMS phase error, peak phase error and magnitude error, power meter, modulation and code domain analyses according to wireless standards on both RF and I/Q signals. 
	ACP Measurement, EMI/EMC, creation of constellation, eye, and trellis diagrams for detailed analysis For this example, the C6474 based design helps to save 	power, with an estimated 18% lower electric bill when AIF is utilized as a data pipe.
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Multicore DSPs used for LTE Test & Measurements
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WiMax Test & Measurement

Typical high end wireless tester is actually multiple general purpose testing functions and some standard/technology specific measurements rolled into one
Base Station Tester – for multiple technologies like WCDMA,GSM/EDGE, LTE, Wimax etc
UE(User Equipment)/Mobile Tester for different technologies
Base Station Service Area Testers
Technology Specific Vector Signal Generator/Analyzer/Spectrum Analyzer etc

Examples of the types of measurements done in these testers include
	Protocol Signaling tests (handoff/service setup etc), 
	Realtime measurement and analysis of Multipath, fading, interference, doppler effect
	Radio Wave propagation characterization of BTS
	Field Strength, Delay profile, Noise, Channel Power, Adjacent Channel Power, Precision Return Loss,
	Distance to Fault, Spectrum Analysis,Tx/Rx Characteristics
	Spectrum analyzer, Modulation analyzer - include carrier frequency, occupied bandwidth, frequency stability, RMS phase error, peak phase error and magnitude 	error, power meter, modulation and code domain analyses according to wireless standards on both RF and I/Q signals. 
	ACP Measurement, EMI/EMC, creation of constellation, eye, and trellis diagrams for detailed analysis For this example, the C6474 based design helps to save 	power, with an estimated 18% lower electric bill when AIF is utilized as a data pipe.
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Multicore DSPs used for Software Defined Radio
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Software Defined Radio (Baseband) Development Platform

SMT943 ‘IF’ ADC/DAC Module with 2x 250MHz TI xxxx ADC @ 14-bits and 2x 800 MHz DAC5688 DAC @ a 16-bits

Virtex-5 FX30/FX70T for up/down-converting of data, interfaced via a 120 pins bi-directional LVDS Bus.
                                                                                                
Depending upon the architects partitioning choices whether its splitting users across devices or functions, RapidIO’s high speed capability ensures that such a system allows flexibility in moving functions across devices or simply load sharing users.  The Xilinx V5 FPGA and C6472 DSPs interface via RapidIO @ 3.125bits/sec.�
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Multicore DSPs used for Waveform Generator
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Waveform Signal Generator

SMT981 Dual Channel, 1GHz DAC Module @ 14-bit 

Virtex-5 FX30/FX70T for streaming the data via a 120 pins LVDS Bus (SLB Bus) and doing Signal conditioning and Filtering.�
MultiCore ‘C6472 DSPs to generate  Complex Modulated Signal Generation e.g. AM/FM/PM, OFDM,CDMA etc�
Ethernet/USB2.0  interface to Host Computer for streaming data.
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Multicore DSPs used for High Speed Digitizer
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Waveform Signal Generator

SMT991 Dual Channel, 1GHz ADC Module @ 8-bit 

Virtex-5 FX30/FX70T for streaming the data via a 120 pins LVDS Bus (SLB Bus) and doing Signal conditioning and Filtering.�
MultiCore ‘C6472 DSPs to analyze Complex Signals�
Ethernet/USB2.0  interface to Host Computer for storage / analyze / display data.
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