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Introduction

Small object (<3030 pixels) detection is still a

challenging task for existing methods. Thus, we propose a

shallow model named Concatenated Feature Pyramid

Network (CFPN) which has concatenated block (CB) that

reduces the number of convolutional layers and employs

concatenations instead of time-consuming algebraic

operations. The superiority of CFPN is confirmed on the

COCO and an in-house HandFlow datasets on Nvidia

TX2.

Concatenated Feature Pyramid Network

Results & Conclusions

We propose inter-scale Concatenation Block (CB), shown

in Fig. 4., consisting of few number of convolutional layers

and concatenation operations for the replacement of

addition and convolutional operations.

Our proposed CFPN model outperforms the existing
state-of-the-art models on HandFlow and COCO dataset
to prove its capability for hand detection on TX2
embedded device. Furthermore, the existing methods
(YOLO3, SSD, RefineDet) cannot perform real-time on TX2
embedded device since their FPS < 3.

The major contributions:
• Instead of using pooling operations, concatenating
operation is adopted to generate CFPNs from which
even less than 15 15 small hands can be well
detected.

• The new CFPNs can hold the spatial structure of small
objects at the end of network but also increases the
efficiency of hand detection in real time.

• A real time small hand detection system is proposed
even under an embedded system.
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