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Objectives

- Design a configurable IP core to execute na object detector

system based on YOLO

- Design complete algorithm, including pre- and post-processing

- Based on configurable IP cores that support any version of

YOLO

- Verilog IP core portable to FPGA devices from all vendors and 

Application-Specific Integrated Circuits (ASICs)

A Full Featured Configurable Accelerator for Object Detection with YOLO
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Convolutional Neural Networks
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Complexity of Convolutional Neural 

Networks

A Full Featured Configurable Accelerator for Object Detection with YOLO

Tiny versions reduce considerably the memory and 

computational requirements
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Object Detection with YOLO

A Full Featured Configurable Accelerator for Object Detection with YOLO
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Architecture of YoloV3-Tiny
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High-Level Architecture of the 

Accelerator

A Full Featured Configurable Accelerator for Object Detection with YOLO
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Architecture of the Main Unit – FU Matrix
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Architecture of the Core unit
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Instituto de Engenharia de Sistemas e Computadores Investigação e Desenvolvimento em Lisboa

technology
from seed

Implementation

A Full Featured Configurable Accelerator for Object Detection with YOLO

Two versions of YOLO were implemented
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Results - Area

A Full Featured Configurable Accelerator for Object Detection with YOLO

The two implementations were implemented and tested on FPGA
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Results - Performance

A Full Featured Configurable Accelerator for Object Detection with YOLO

YOLOv3-Tiny

YOLOv4-Tiny
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Comparison with SoA
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Conclusions and Future Work

- A new configurable hardware accelerator for the execution of the 

Tiny versions of YOLO. 

- The IP core consists of a matrix of vector functional units

- The IP core also accelerates the pre-CNN procedure and the 

drawing of the detections in the post-CNN procedure.

- The accelerator was integrated into a RISC-V-based SoC platform 

and then configured for real-time execution of YOLOv3-Tiny and 

YOLOv4-Tiny object detectors.

- As future work, the hardware accelerator can be improved with a 

more aggressive quantization.

A Full Featured Configurable Accelerator for Object Detection with YOLO


