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Mustang-V100-MX4 Mustang-MPCIE-MX2 Mustang-M2BM-MX2 Mustang-M2AE-MX1 

Prepared by 
Malcolm Chen 

簡報者
簡報註解
Hello everyone! My name is MalcolmThanks for join IEI Mustang AI Accelerators presentationIn this presentation, you will learn what IEI can offer to complete your future DL applicationsAnd help you to choice the right products for your DL tasks 
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Why AI 
Accelerator 

• In 2012,  AlexNet  used  two GPU as accelerators for training model and won the 
ImageNet contest. Since that, developers started to use AI Accelerators to reduce CPU 
workloads. 

Rely on CPU  

ILSVRC top-5 error on ImageNet 

Reduce ~10% error rate 

簡報者
簡報註解
Today, we are in the third AI boom, first two times happened in last century 1960s 1980s,  Why this time seems so successful,That’s because the storage & memory speed got great improvementBreak though Deep learning Algorithm implement And also the most important is AI accelerator help to reduce CPU loading ,Lower system power consumptionTo realized real time AI application in the edge device.  NVIDIA  provide GPU solutionsGoogle   provide Tensor Processing UnitXilinx has FPGAIntel  has Altera FPGA, Movidius VPU
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Compact size & Power 
Efficiency 

Cross 
platform 

Heterogeneous 

CPU 

GPU  

VPU 
FPGA 

AI 
Task 

Fast integration 

VPU 

FPGA 

Advantages of Intel solution  
• Cross platform: easy to be implemented in the existing projects 
• Heterogeneous: integrate all Intel’s accelerators 
• Fast integration: easy to convert a trained model to Intel platform. 
• Compact size: small in size and scalable. 
• Power efficiency: FPGA with 40W TDP; VPUx8 with 25W TDP. 
• Better performance/$/W: Intel®  solutions have better FPS/$/W, compared to 

other solutions  
 

Why Intel®  
Solution 

 
  

    

 
 

   

 
 

 
 

 
 

 

 
 

 
 

  

簡報者
簡報註解
There are so many AI accelerators in the market,But Why IEI choice intel’s solutionThats because intel solutions have many advantage Advantages of Intel solution Cross platform: easy to be implemented in the existing projectsHeterogeneous: integrate all Intel’s acceleratorsFast integration: easy to convert a trained model to Intel platform.Compact size: small in size and scalable.Power efficiency: FPGA with 40W TDP; VPUx8 with 25W TDP.Better performance/$/W: Intel®  solutions have better FPS/$/W, compared to other solutions 
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Launched 2019 Q3 

 Intel® Vision Accelerator Design with 
Intel® Arria® 10 FPGA 

 Intel® Movidius™ VPU 

IEI Mustang 
Accelerators 

Mustang-F100-A10 

Mustang-V100-MX4 
2019/08 

Mustang-V100-MX8 Mustang-MPCIE-MX2 
2019/07 

Mustang-M2BM-MX2 
2019/09 

Mustang-M2AE-MX1 
2019/09 

簡報者
簡報註解
Its the IEI accelerators roadmapOn your right hand side is the solutions already annoucedIncluding FPGA and VPU by 8 And it’s all based on Intel® Vision Accelerator Design Recently , we have more and more acclerators will be lunchedSuch as 4 VPU, minipcie and M.2 interface each have two vpus inside as you can see on the roadmap
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FPGA 
PCIe Gen3x8 

VPUx8 
PCIe Gen2x4 

VPUx4 
PCIe Gen2x2 

VPUx2 
minipcie 

VPUx2 
M.2 B+M 

TANK AIoT 
Dev. Kit 
Intel® SkyLake 
AI Dev. Kit 

FLEX-BX-200-
Q370 
Intel® Coffee 
Lake AI 
Modular Box 
PC 

ITG-100AI 
Intel® Atom™ 
x5-E3930  

Platform 

Accelerator 

Systems for 
Mustang 
Accelerators 

簡報者
簡報註解
Those are the compatible systems portfolios of IEI accelerators and IEI IPC productsLet’s say TANK AIOT developer kit, it can implement one FPGA acc. Or two VPUx8 Actually those accelerators are standard interfaceBut we recommend you to use IEI solutions is because we pass many certifications by those configurationWhich means it’s garranted to run you applications in the temperature range we’ve pass in  many certifications such as CE FCC UL & CB 
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Accelerate To The Future 
• Intel® Vision Accelerator Design with Intel® Arria® 10 FPGA 
• A Perfect Choice for AI Deep Learning Inference Workloads 

Mustang-
F100-A10 

簡報者
簡報註解
This is the FPGA accelerator Mustang-F100-A10 The feature is including compact size, support multiple cards, low power consumption & low latency.
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Mustang-
F100-A10-
Flexibility 

Optimized 
Bitstreams 

ResNet 

GoogleNet 

AlexNet 

. 

. 

. 
High Flexibility 

FPGA can load different 
bitstreams optimized for targeted 

topologies. 

Flexibility 

簡報者
簡報註解
A great feature of FPGA is flexibility , OpenVINO update latest topology each quarteryou can upload different optimized bitstreams for your different topology.  



按一下以編輯母片標題樣式 Optimized Bitstream for AlexNet General Purpose Bitstream 

Mustang-
F100-A10-
Flexibility 

簡報者
簡報註解
In this slide shows the concept of optimize bitstream,On your left hand side is general purpose Right hand side is Optimized Bitstream for AlexNetThe difference is the optimize bitstream remove uneccssacary  function under cross bar to enlarge the FPGA convolution PE array to increase the speed
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Long term project supported 
=> FPGA bitstreams are updated and optimized in quarterly cadence. 

New neural network layers & 
topologies announced rapidly.  

Development period(Quarters) 

Mustang-
F100-A10 
Latest 
algorithm 

簡報者
簡報註解
Every year have many new topology and neural network layers publishFor ASIC the development peroid is around 1 and half yrWhich means you may using the topolgy and NN long time ago.Oprnvino update new bitstreams and topology every quarterIf you prsuit the latest algorithm, we will recommand you to use FPGA
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High speed Inspection Medical image AI Driving safety Real-time monitoring 

Advantages of using FPGA-based acceleration card  
• Low latency  
• Continued improved performance 
• Industrial grade  
• 10-year longevity 
• High resolution image (>1080P) Application 

Field for 
FPGA  

簡報者
簡報註解
Advantages of using FPGA-based acceleration card Low latency Continued improved performanceIndustrial grade 10-year longevityHigh resolution image (>1080P)
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Accelerate To The Future 
• Intel® Vision Accelerator Design with Intel® Movidius™ VPU 
• A Perfect Choice for AI Deep Learning Inference Workloads 

Mustang-
V100-MX8 
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Distributed computing:  
Can assign VPU to specific video stream and network to achieve guaranteed throughput. 
 

Face 
recognition 

Face 
detection 

Multi-Task:  
Can execute multiple neural networks on the same card simultaneously. 

Object 
recognition 

Object 
detection 

Vehicle 
classification 

Vehicle 
detection 

Image  
segmentation 

*LPR 

*LPR:  License plate recognition 

Mustang-V100-MX8- Multi-Tasks 

簡報者
簡報註解
Multi-Task: �Can execute multiple neural networks on the same card simultaneously.Distributed computing: �Can assign VPU to specific video stream and network to achieve guaranteed throughput.
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4 

Features 

Main Chip   4 x Intel® Movidius™ Myriad™ X MA2485 VPU 

Operating Systems  Ubuntu 16.04.3 LTS 64bit,  CentOS 7.4 64bit,  Windows® 10 
64bit 

Dataplane Interface  PCIe Gen 2 x 2 Single slot 

Power Consumption   15W 

Cooling Active Fan 

Dimensions  113 x 56 x 23 mm 

Mustang-
V100-MX4 

簡報者
簡報註解
Main Chip  4 x Intel® Movidius™ Myriad™ X MA2485 VPUOperating Systems Ubuntu 16.04.3 LTS 64bit,  CentOS 7.4 64bit,  Windows® 10 64bitDataplane Interface PCIe Gen 2 x 2 Single slotPower Consumption  15WCoolingActive FanDimensions 113 x 56 x 23 mm



按一下以編輯母片標題樣式 

Features 

Main Chip   2x Intel® Movidius™ Myriad™ X MA2485 VPU 

Operating Systems  Ubuntu 16.04.3 LTS 64bit,  CentOS 7.4 64bit,  
Windows® 10 64bit 

Dataplane Interface  minipcie 

Power Consumption  7.5W 

Cooling Active Fan 

Dimensions  50.5 x 30 x 29.25 mm 

2 

Mustang-
MPCIE-MX2 

簡報者
簡報註解
Main Chip  2x Intel® Movidius™ Myriad™ X MA2485 VPUOperating Systems Ubuntu 16.04.3 LTS 64bit,  CentOS 7.4 64bit, Windows® 10 64bitDataplane Interface minipciePower Consumption 7.5WCoolingActive FanDimensions 50.5 x 30 x 29.25 mm



按一下以編輯母片標題樣式 

Features 

Main Chip   4 x Intel® Movidius™ Myriad™ X MA2485 VPU 

Operating Systems  Ubuntu 16.04.3 LTS 64bit, CentOS 7.4 64bit,  
Windows® 10 64bit 

Dataplane Interface  M.2 B/M key 2280 

Power Consumption   15W 

Cooling Active Fan 

Dimensions  113 x 56 x 23 mm 

2 

Mustang-
M2BM-MX2 

簡報者
簡報註解
Main Chip  4 x Intel® Movidius™ Myriad™ X MA2485 VPUOperating Systems Ubuntu 16.04.3 LTS 64bit, CentOS 7.4 64bit, Windows® 10 64bitDataplane Interface M.2 B/M key 2280Power Consumption  15WCoolingActive FanDimensions 113 x 56 x 23 mm
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Features 

Main Chip  1x Intel® Movidius™ Myriad™ X MA2485 VPU 

Operating Systems  Ubuntu 16.04.3 LTS 64bit, CentOS 7.4 64bit,  
Windows® 10 64bit 

Dataplane Interface  M.2 A/E Key 2230 

Power Consumption   5W 

Cooling Active Fan 

Dimensions  113 x 56 x 23 mm 

Mustang-
M2AE-MX1 

簡報者
簡報註解
Main Chip 1x Intel® Movidius™ Myriad™ X MA2485 VPUOperating Systems Ubuntu 16.04.3 LTS 64bit, CentOS 7.4 64bit, Windows® 10 64bitDataplane Interface M.2 A/E Key 2230Power Consumption  5WCoolingActive FanDimensions 113 x 56 x 23 mm
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Performance was increased by the factor of VPU quantity. 
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Mustang-
Myriad- 
Scalability  

簡報者
簡報註解
This table shows the performace versus the number of VPUs,Base on experiments, the performance will increase by vpu qtys linearlyFor example, if you have a 8 VPU PCIe cards can execute 8 channel DL applicationsIf you need to expend your appication to 12 channels,You may add one  4 VPU PCIe cards to achieve your goal! 
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Self-check out Smart City Digital Signage Face recognition 

Application 
Field for 
VPU 

Advantages of using VPU-based Acceleration card  
• Low power consumption 
• High scalability 
• Multi-Tasks 

• Compact size 
• Longevity 5 years 
• Medium & low resolution image( < 1080P) 

簡報者
簡報註解
Advantages of using VPU-based Acceleration card • Low power consumption• High scalability• Multi-TasksCompact size• Longevity 5 years• Medium & low resolution image( < 10800P)
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Mustang-F100-A10 Mustang-V100-MX8 

AlexNet V V 
CaffeNet   V 
DenseNet-121, -161, -169, -201 V V 
GoogLeNet v1, v2, v3, v4 V V 
Inception v1, v2, v3, v4 V V 
LSTM: CTPN V V 
MobileNet v1, v2 ; MobileNet SSD V V 
MTCNN-o, -p, -r V V 
ResNet-18, -50, -101, -152; ResNet v2-50, -
101, -152 V V 
ResNext-101   V 
Sphereface V   
SqueezeNet v1.0, v1.1 V V 
SSD MobileNet v1, v2 V V 
SSD GoogLeNet     
SSD Inception v2, v3 V V 
SSD ResNet V   
SSD300, SSD512 V V 
U-Net V V 
VGG16, VGG19 V V 
YoloTiny v1, v2, v3 V V 
Yolo v2, v3 V V 

OpenVINO 2019 R1 

Topology 
Support List 

簡報者
簡報註解
Because IEI is the only manufactuer who leaverage the power of intel Arria10 FPGA and movidius myriad X VPU,Therefore, it’s our responsibility to help customers to choice suitable accelerators for their projects!Here is the Topology Support List, and you may refer to it to confirm what accelerator can fullfill your project!



按一下以編輯母片標題樣式 

Unit: FPS CPU 
 (Atom E3930) 

Mustang-
MPCIE-MX2 CPU(i7) GPU(i7) Mustang-

V100-MX8 
Mustang-
F100-A10 

Mustang-
F100-A10 

Floating 
Point FP32 FP16 FP32 FP16 FP16 FP11 FP16 

Alexnet 9.57 119.3 47.13 155.56 477.38 166.50 87.15 

Googlenet/v1 5.11 182.4 79.98 85.27 729.64 575.01 173.46 

Densenet/201 1.73 37.1 28.67 18.78 148.38 143.44 47.18 

Inception-
resnet/v2 0.61 14.2 10.66 10.91 56.64 53.43 10.24 

Resnet/v1/50 2.35 60.3 40.29 49.49 241.01 271.11 64.14 

Resnet/v1/101 1.16 30.0 20.01 29.25 120.04 168.55 35.87 

Resnet/v1/152 0.77 19.9 13.35 20.81 79.66 119.62 24.19 

Squeezenet/1.1 20.78 562.0 327.86 252.21 2247.99 2112.33 730.74 

VGG19 0.46 17.2 6.51 18.95 68.67 48.58 14.06 

Mobilenet-SSD 6.59 114.5 109.34 65.45 458.12 329.52 138.88 

SSD512 - 2.5 1.63 2.82 9.81 12.89 3.70 

Performance 
Benchmark 
(Perfcheck) 

OpenVINO 2019 R1 perfcheck can help to evaluate 
performance. 

簡報者
簡報註解
Here is the bench mark perform by the perfcheck in OpenVINO 2019 R1 You may refer to those perfromace in different topology to decide your system for your final projects.In this atble you can understand the performance of FPGA VPU CPU GPU accelerators in different systems.
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Mustang-
M2AE-MX1 

Mustang-M2BM-MX2 
Mustang-MPCIE-MX2 

Mustang-
V100-MX4 Mustang-V100-MX8 Mustang-F100-A10 

Power 
Budget 

x8 x4 x2 x1 

簡報者
簡報註解
The power cunsumption is shown as this table, IEI provide the AI accelerators from 5 ~ 40 Watt, which is very power efficicy and idea for the edge device.Compare to gpgpus TDP always around 200W
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Feedback 
Longevity 

10 yrs 

Large 
Model 

Size 

Video 
Stream 

Qty. 

No need 
Accelerators 

Topology 
supported 

N 

Y OpenVINO 
CPU Usage  

> 50% 

N 

Y 

N 

Low 
Latency 

N 

Y 

Y 

N 

Y 

Input 
Image 
Size > 
1080P 

>10 

>10 

5~8 

1~4 N 
Y 

N 

Mustang AI Accelerators Decision Tree 

簡報者
簡報註解
This decision tree can help user to distinguish what kind of acclerators can fit their projects.The factors are including latency, model size, image size , qty of video stream, longevity
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• Inference engine samples 
https://iei.pse.is/KW2D3  
 
 

• Pre-trained models 
https://iei.pse.is/JJZ7C  
 
 

• Sample videos 
https://iei.pse.is/KLD43  

What 
OpenVINO 
offers 

簡報者
簡報註解
  The inference engine samples help you to understand the coding structure of inference engine, before you start your new OpenVINO project, you should leverage the sample programs to get familiar with it.Intel has many pre-train models such face detection , people counting, license plate recognition, you can use those already trained model And create your own application.Intel also provides sample videos from parking lot, retail store to people detection, those free videos can help you to simulate your user scenario. 

https://iei.pse.is/KW2D3
https://iei.pse.is/JJZ7C
https://iei.pse.is/KLD43
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Develop your computer vision applications using the Intel® DevCloud, which 
includes a preinstalled and preconfigured version of the Intel® Distribution 
of OpenVINO™ toolkit. 
    
 Access reference implementations and pretrained models to help explore 
real-world workloads and hardware acceleration solutions. 

https://software.intel.com/e
n-us/devcloud/edge 
 

What Intel®  
offers 

簡報者
簡報註解
There are bounchs of IEI TANK Aiot dev kit with Mustang FPGA or VPU cards in intel cloud,You may register an account to experince the performance of your application,You may upload your model and video streams to check the performance before you get the systems.Than decide what kind of configuration is idea for your future project.

https://software.intel.com/en-us/devcloud/edge
https://software.intel.com/en-us/devcloud/edge
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Build Train Tune Deploy 

GRAND-C422 
TS-2888X 

QuAI 

What  
IEI x QNAP 
offers 

簡報者
簡報註解
QuAI is a GUI for model training,You can trianed your DL model without coding experimce with this create feature!
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OWCT: OpenVINO Workflow Consolidation Tool 

AI Model Upload Model Optimize Convert Format Inference Engine 

What  
IEI x QNAP 
offers 

簡報者
簡報註解
OpenVINO Workflow Consolidation Tool is a coding free tool for users to leverage their DL Inference task.By the GUI interface, it’s easy for user who does not familiar with coding to verify their AI model execution in QNAP NAS enviroment.Let’s say if you are not a programer , you may also upload, convert , and run the OpenVINO infernece engine to analysis your DL model in your video streams.
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ieiworld.com live.ieiworld.com 

@IEIIntegration 
@IEITaiwan 

IEI Integration Corp. @ieismartcity 

@ieiworld 

簡報者
簡報註解
If you want to know more about Mustang-AI mini cards, you can visit IEI official website or contact us.You can also follow IEIs other social media accounts to get the latest product information and company news.Don't miss the premiere on every Monday 8:00 am. Welcome to comment and share this video!Thanks for watching, see you next time!

http://www.ieiworld.com/
https://www.ieiworld.com/_index/en/
http://live.ieiworld.com/
https://www.facebook.com/IEIIntegration/
https://www.facebook.com/IEITaiwan
https://www.youtube.com/c/IEIIntegrationCorp
https://www.youtube.com/user/ieimarketing
https://twitter.com/ieiworld
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