UNIVERSITA
DEGLI STUDI

FIRENZE

Forecasting Future Instance Segmentation
with Learned Optical Flow and Warping

Author: Andrea Ciamarra

Department of Information Engineering

Laboratory: Media Integration and Communication Center — MICC

Abstract

For an autonomous vehicle it is essential to observe the
ongoing dynamics of a scene and consequently predict
imminent future scenarios to ensure safety to itself and
others.

In this paper we investigate the usage of optical flow for
predicting future semantic segmentations.

To do so, we design a model that forecasts flow fields
autoregressively. Such predictions are then used to guide
the inference of a learned warping function that moves
instance segmentations on to future frames.

Task

Understanding urban environments from an ego-vehicle perspective is crucial for
safe navigation.

This problem can be declined under several points of view, such as detecting
entities, understanding the road layout or predicting the future.

In this paper we study how can we rely on optical flow as unique source of
information to forecast instance segmentations of moving objects[4].
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Forecasting Future Instance
Segmentations

We break down the problem in two steps:

1. We first design OFNet, an optical flow predictor, which generates future
flows;
2. We train a warping neural network, MaskNet, with a dice loss, that

propagates current instance segmentations onto future frames, guided by
the predicted optical flows and the current semantic segmentation.

In additional, we generate future semantic segmentation by grouping all object
masks together[1][2].
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Results

We conduct experiments on the Cityscapes dataset[3] and we test our method on
8 moving objects: person, rider, car, truck, bus, train, motorcycle, bicycle.

Copy-last segm. [1] 10.1 241 457 18 6.6 291

Method Short term At = 3 Mid term At = 9 [nput [nput Output
Optical-flow shift [1] 16.0 370 567 29 9.7 367
Optical-flow warp [1] 16.5 368 588 41 111 414

AP AP50 IoU AP AP50 IoU Vs VS Vs
Mask RCNN oracle 34.6 574 738 346 574 738
Mask H2 [1]11.8 255 462 51 142 305 n n n
S2S - - 554 - - 424
F2F [1] 19.4 399 612 77 194 412
LSTM M2M - - 651 - - 463
Deform F2F - - 63.8 - - 499
CPConvLSTM 22.1 43 112 256

MaskNet-Oracle 24.8 472 696 165 352 614
67.7 54.6

F2MF ; - .
PSF[8] 178 384 608 100 223 521

APANet[2] 232 461 649 129 292 514
PFL 249 487 692 148 305 567 a

MaskNet (Ours) 19.5 405 659 64 184 455

Recent frameworks, e.g. APANet [2] and PFL, report better results, but take
several trainings to capture more information from the past FPNs.

In general our approach is simple and without complex optimization stages can
reach competing performances, relying solely on optical flow data.
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Our recent updates show that sticking depth map and flow together bring
improvements. Furthermore, we can also predict depths beforehand.

Such a model demonstrates how to face with the video understanding task for
unobserved frames.
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