Object Detection on Monocular Images
with Two-Dimensional Canonical Correlation Analysis

Zifan Yu, Suya You

School of Engineeri

USCViterbi C’:’ -



- Task and Our Contributions

¢ Object detection on monocular images with two-dimensional Canonical Analysis (2DCCA) to fuse the
correlated features of the RGB images with the correlated features of the estimated depth data,

¢ Extending one-dimensional CCA based deep learning methods to two-dimensional CCA by an
approximate method (2D-CCA layer) .
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- Previous CCA based Deep learning Methods

¢ Applying IDCCA on feature vectors by flattening feature maps for the image classification task.

& Utilizing correlation as a regularization term of objective function without directly using transformed
features by CCA.

¢ Facing the singularity problem of covariance matrice in case of high-dimensional features with small
batch size.
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- Our pipeline
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" - 2DCCA is calculated in an iteration way
Xe=LXr., Yy =1,Yr,

4

2D-CCA layer has two pairs of trainable parameters. The
parameters are initialized by calculating 2DCCA
transformations. Every x epochs to update the parameters
by calculating 2DCCA.

mazx corr(X,,Y;) = max corr(I Xr,, Eg, ¥iiy)
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- Results

Results of Kitti: Results of Virtual Kitti:
mAP mRecall mlIoU Validation Test
tou=0.7 | iou=0.3 | iou=0.7 | fou=0.5 | fou=0.7 | fou=0.3 mAP | mRecall | mloU | mAP | mRecall | mloU
Faster RCNN RGBD | 4860 | 57.13 | 5006 | 5955 | 7213 | 7233 Faster RCHN RUBIY | 801 | 9668 | 213% | 99 | S7.08 | 9180
Faster RCNN 3DCCA | 4172 | 5704 | 4474 | 6147 | 6788 | 70.4 Bt RO ShEOA [ 910 | 30W (8L ] S6F | 56 | B
Results of different fusing operation : Results of different 2D-CCA calculation frequency:
mAP mRecall mlol] mAP | mRecall | mloU
tou=0.7 | tou=Ly | fou=0.7 | fou=0.5 | tou=0.7 | fou=0.5 CCA Imtal | 46.64 48.05 62.42
T | 3733 | 5423 | 3981 | 5795 | 6439 | 6750 X =10 | 5/94 | 6147 | 70.04
@5 | 4172 | 5793 | 4475 | 6147 | 6788 | 700M X =20 | 4221 | 4467 | 59.07
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Thank you !

If any questions, please email zifanyu@usc.edu.
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