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Development of deep neural network architecture for multitask learning
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In this project, the applicant has developed a deep learner that performs
multitask learning (MTL, Multitask Learning), in particular, MTL for the combination of object
detection and semantic segmentation, and object tracking and detection. We have selected task
combinations and data sets, proposed and improved cross-connections to realize MTL, and confirmed
the improvement of generalization performance by MTL. The convolution of the cross-connections was
replaced by a convolutional recurrent neural network, and a network for processing time-series data
was designed, achieving performance improvement over conventional methods.
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Caltech Pedestrian

Average Miss Rate

Table KITTI
Caltech Pedestrian
Cityscapes 30
CityScapes Caltech
Pedestrian
Table

Table 1: Results of detection (MR) and segmentation (IoU) of
pedestrians on the Caltech, Cityscapes, and KITTI.

Table 2: Results of detection (MR) and segmentation (IoU) for
birds in the Kinki and Tomamae datasets.

Caltech | City || KITTI Kinki Tomamae

MR IoU MR MR | IoU MR
Single-task (RPN) 2147 - 55.29 Single-task (RPN) 1859 - 41.35

Single-task (VGG16-PSPNet) - 76.68 - Single-task (VGG16-PSPNet) - [33.89 -
Single-task cross-connected (Det) 22.69 - 60.25 Single-task cross-connected (Det) [21.44 | - 34.13

Single-task cross-connected (Seg) - 76.24 - Single-task cross-connected (Seg) | - [34.65 -
Share 1 22.15 | 75.23 || 50.85 Share 1 17.74 (34.07 || 44.06
Share 2 2240 | 75.31 N/A Share 2 18.57|34.39| 42.02
Share 3 2333 | 7547 N/A Share 3 16.95(34.78 || 39.56
Share 4 2321 | 75.39 N/A Share 4 2445(31.74|| 41.34
Cross-stitch 2231 75.39 52.06 Cross-stitch 18.54 (34.01 40.84
Cross-connected (proposed) 19.38 75.33 48.61 Cross-connected (proposed) 18.88|35.45 30.36
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Research

http://nae-lab.org/~rei/research/

CORSR: Classification-Reconstruction Learning
https://nae-lab.org/~rei/research/crosr/
Cattle detection and counting in UAV images
http://bird.nae-lab.org/cattle/

Rei Kawakami
https://nae-lab.org/~rei/research/research.html




