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…but we still had a high level of participation.

73 teams registered from 40+ organizations

With DAC 2021 only 7 months ago, this year was a fast schedule…
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Contest Objective

Optional Insert Copyright

High-accuracy, low-power object detection on FPGA SoC device
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Dataset
• Training and testing dataset from DJI

• 93,520 images for training
• 52,500 images for testing (not given to teams)

• Several different categories: boat, building, car, 
drone, group, horse ride, paraglider, person, 
riding, truck, wakeboard, whale, etc.

• Teams must detect one object in each image
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Optional Insert Copyright
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Thank you!
A big thank you to our sponsor:
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Platform Ultra96 v2 Board
• Xilinx Zynq UltraScale+ MPSoC ZU3EG
• 4-core A53 ARM CPU
• 2 GB (512M x32) LPDDR4 Memory
• Running an Ubuntu Linux environment

• Contest framework in Python using the Xilinx 
PYNQ framework (http://www.pynq.io/)

• Teams are free to implement any part of the 
process in software or hardware

http://www.pynq.io/
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Evaluation

Accuracy Score Energy Score

100
log2(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈)

• Power of Ultra96v2 board 
• Polling on-board power 

regulators

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 ⋅ 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 ⋅ 𝐹𝐹𝐹𝐹𝐹𝐹 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃

max(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 1 − 5 ⋅ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 0.7 − 𝐼𝐼𝐼𝐼𝐼𝐼 , 0.1)

(0.1-1.0) FPS Penalty

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅(1

− 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 1 −
𝐹𝐹𝐹𝐹𝐹𝐹
30

)

Penalty if FPS is below 30
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2021 Contest2020 Contest

Issue: Reading images from SD card limits solutions to ~300fps.
• 2021 teams fully parallelized image reading with processing, but image 

reading became the bottleneck
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Changes in 2022

• Same platform, test images, and goal.

• FPS Metric:
• Reading from SD card no longer part of runtime
• Teams are provided images in 1000 image batches

• Energy
• Previous years: Entire board power
• This year: Power reported by only relevant regulator channels 

• (ignores I/O pins, display port, etc.)
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2022 Awards

• Teams recognized at tomorrow’s DAC awards ceremony

• Cash prize:
• 1st place: $1500
• 2nd place: $1000
• 3rd place: $500
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Announcing the Winners!

1. SEUer Southeast University

2. UltraTeam Southeast University

3. InvolutionNet Institute of Computing Tech., Chinese Academy of Sciences
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The Top 3 Rankings
20

19

Team Name IoU Board Power (mW) FPS
iSmart3 0.716 7260 25.05
XJTU_Tripler 0.615 9248 50.91
SystemsETHZ 0.553 6685 55.13

Team Name IoU Board Power (mW) FPS Total Score
SkrSkr 0.716 3768 299.25 10.66
iSmart 0.708 4638 285.75 10.27
SJTU_microe 0.703 4951 249.38 9.97

Team Name IoU Board Power (mW) FPS
BJUT_Runner 0.656 6650 212.73
SkrSkr 0.731 6755 52.43
iSmart 0.724 7358 50.68

20
20

Team Name IoU Power (mW) FPS Total Score
SEUer 0.703 1413 2020.56 19.24
UltraTeam 0.703 1740 2266.16 18.75
InvolutionNet 0.708 1963 712.75 13.94

20
21

20
22
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Presentations from the Winning Teams
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3rd Place

Team InvolutionNet
Haitong Huang

Erjing Luo
Cangyuan Li

Center for Intelligent Computing Systems, Institute of Computing 
Technology, Chinese Academy of Sciences
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2nd Place

Team UltraTeam
Meng Zhang

Harvey Zhang
Shuqi Wang

Southeast University
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1st Place

Team SEUer
Jingwei Zhang

Xinye Cao            
Yu Zhang

Guoqing Li

Southeast University
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Wrap-up

• Top 3 designs will be made available on Github.  Follow contest website for 
updates.

• If you have questions, please email me, Jeff Goeders jgoeders@byu.edu

• Thanks to all the teams that participated!

mailto:jgoeders@byu.edu


South-Central Minzu University University of  Notre Dame SINGULAR MEDICAL

2022 ACM/IEEE TinyML Design Contest AT ICCAD

Problem

Machine learning based ventricular 
arrhythmias detection on ultra low-
power MCUs for Implantable 
Cardioverter Defibrillators

Tentative Schedule
Contest release date         Jul 15, 2022
Registration deadline       Jul 30, 2022
Final submission due       Sep 30, 2022

Awards
1st Place: $4,000 
2nd Place: $1,500
3rd Place: $500 

See website for details or to register

https://tinymlcontest.github.io/TinyML-Design-Contest/

Winners will be announced at ICCAD 2022
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