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ABSTRACT

Study on Deep Learning Based Image Semantic

Segmentation and Instance Segmentation

Yueqing Zhuang (Computer Applied Technology)
Directed by Prof. Xiaodong Xie

ABSTRACT

Image segmentation is one of basic tasks in computer vision, which aims to divide image
into lots of similar regions. Image semantic segmentation divides image into regions according
to the object class which they belong to, while instance segmentation further finely divides
image to distinguish different objects. Semantic segmentation and instance segmentation have
a wide range of applied scenarios, such as mobile application, video surveillance, autopilot,
medical image process, robot perception, 3D reconstruction and so on.

Recently, semantic segmentation and instance segmentation use deep learning to have a
pixel-level understanding for image. Obviously, deep learning has achieved significant
performance on semantic segmentation and instance segmentation. However, there are still
many problems that need to be studied and solved. In this paper, we study the problem of the
non-associativity between pixels’ feature and multi-scale problems and propose the innovative
network as following:

1) A context-based network for image semantic segmentation is proposed.

It is critical to establish the association of pixels’ feature representations to achieve
consistent segmentation results. There is a problem that the adjacent pixels’ feature
representations of the current image semantic segmentation network are not associated. In this
paper, we propose Relation Module to model the relationship between the adjacent pixels. At
the same time, in order to distinguish the features of adjacent different types of pixel more
effectively, a spatial correlation loss is proposed to retrict the feature representation. The
proposed RelationNet has improved 1.5% mloU in Cityscapes.

2) An new multi-scale pyramid network for image semantic segmentation is designed.

The multi-scale feature representation is very important for the semantic segmentation on
objects of different scales. In this paper, we proposes Dense Relation Module, which uses the
skipping recurrent neural network to construct feature pyramid, which effectively increases

the network's receptive field and prevent under-segmentation for large objects . The proposed
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Dense Relation Network achieves the remarkable results of 49.0% mloU, and 82.8% mloU
on Pascal Context, Cityscapes dataset respectively.

3) An instance segmentation network for multitasking is presented.

Based on the instance segmentation algorithm Mask RCNN, multi-scale region of interest
feature extraction and edge loss function are proposed. The correlation of classification,
regression and segmentation in the instance segmentation is discussed in detail, and a head
structure adapted to the instance segmentation is designed. Experiments show that the
proposed instance segmentation network can obtain the performance gain of 1.7% mmAP on
the COCO instance segmentation and the performance gain of 1.2% mmAP on the COCO
detection dataset.
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