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Introduction

In this paper, we present a context-attention-based approach
consisting of two modules. The first module glances the whole
scene of an image and provides suspicious text regions as
rough detection results. The second module iteratively refines
the rough detected text box using reinforcement learning.
Multi-scale features extracted within context will assist the RL
agent in selecting the next action to adjust the position, size
and angle of an attention. The second module as the core of
this paper, is built on a convolutional neural network (CNN),
parallelly processing the information from the rough context
and attention and subsequently making decisions.
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Within RLM, PAN takes actions on image and thus slightly changes the
context and attention view. Action strategy is changed according to
reinforcement learning reward. Multiple scalesof image called auxiliary is
used to caption image info on multiple scales while training. In our model,
the state of current RL
environment can be
represented by context along
with the coordinates of
attention and auxiliaries. All
coordinates will go through
the Rol Align layer together
with the Context Feature Map
to extract features on seven
scales.
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During inference, an original image first goes through CGM and there outputs enough rough detected boxes to RLM. The original
image will be cropped into fixed-size contexts which shares the same centroid with the rough detected boxes. Attention will be
generated as rectangle inside at the center of each context and the size of attention is designed to be as approximate to the rough
detected boxes as possible. The core of RLM, a trained Progressive Attention Network (PAN), is capable of selecting the best

(or good enough) action to act on the context and attention. By iterating limited steps, the attention at center of a context would
finally converge to the border of target text. Following sections will introduce internal structures of CGM and RLM in detail.

Algorithm 1: RLST DON training Determining next action by evaluating current | Action | Precision | Recall | F1 Score
Initialize: Fixed-size Contexts of target image based .
onistorEd Eround thath: state and the reward caused by last action = 036 0.65 0.60
Initialize: Attention and Auxiliaries in the center of . . ey P o T °
oo Ll should be a classification problem. However, it's ] 0.61 0.60 0.61
Initialize: Progressive Attention Network f with clear that reward of other actions also implies e i - :
ight parameters W
Initialize: AC‘iOI‘:]S:“’ICL\ RS th . rt t t |d b d | f PAN ]eﬂ 048 055 05 ]
for epoch = 0, E d something important so it would be ideal i -
A le)r( i’= el u‘(/l(o’r(' C=number of available contexts t kg . pt' 45 DifincsbEll rlght 0.5 0.57 0.53
d B
o | 1 il SARIEE t: a°t'°"| fewa’ds ”E”g |e Iri'”(;”: T 0.26 0.26 0.26
Obser current state: context s.. attenti
) omriimalea gy 2l SE Soaeale. process, the aclual reward can be calculated by i 024 0.26 025
o ground truth, so reinforcement learning strategy o 068 067 067
Exec acti in emulator and ithi i
& e within one step can be transformed into a R 0351 04 045
7 Revert state: H i
’ B ) regression problem. Moreover, RLST is a model =i 079 074 0776
9 Set reward vector R PLs T25 - T )s i i i i i
. o ;m‘j;:x s mfmg'\;éw 4 used for refinement, i.e., our adjusting area is ahd 077 082 080
R« f( auas W); i
. NRBE Ll e Lo quite close to the text. Thus, we may assume % 073 073 )
Loss(R', R): i i i -
12 Selzz: random action a; € A and execute that at IeaSt one aCtlon WI" reSUIt In a non-zero Sd 042 03 035
N ety reward during each iteration.
sl IS The Shape of PAN looks like a lollipop This table depicts the ability of our model to

16 end

correctly predict each of the 12 actions.



