| EARNING SALIENT OBJECTS IN A SCENE
USING SUPERPIXEL—AUGMENTED
ConvoLuTioONAL NEURAL NETWORK



PROBLEM OVERVIEW
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GIVEN A NATURAL SCENE IMAGE, OBJECTIVE 1S TO DETECT “SALIENT” REGIONS.



METHOD OVERVIEW
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1. SUPERPIXELS ARE GENERATED USING SLIC SEGMENTATION ALGORITHM
2. SALIENCY DETECTION SPECIFIC HAND—CRAFTED REPRESENTATIONS ARE

OBTAINED
3. PER SUPERPIXEL BINARY CLASSIFICATION IS DONE USING sHALLOW CNN



SLIC SUPERPIXEL GENERATION
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SUPERPIXEL REPRESENTATIONS

qs; = t(r;).|C(ry) — C(r;)|w(P(rsy), P(rj)) (72), C(r7))




CLASSIFICATION USING sHALLOW CNN

Size /Stride [Number of channels
input M
ConvlD, tanh 10 x 1
MaxPool 2 X 1_/ 2x1
ConvlD, tanh 20 x 1
Maxpool 2x1/2x1
Conv1D, tanh 20 x 1

Maxpool 2x1/2x1
Global-avg-pool
Fully-con, tanh
Dropout (0.3)
Fully-con, Softmax

Table 1: CNN architecture used in this project. Note: size of Q matrix is M x M.

ToTAaL NUMBER OF PARAMETERS: 5,233
TotaL NUMBER OF PARAMETERS IN CONV LAYERS OF Vae—16: 14,714,688
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CONCLUSIONS

HAND—CRAFTED FEATURES CAPTURING
GLOBAL SPATIAL CONTEXT AT SUPERPIXEL
LEVEL ALONG WITH CNN CLASSIFIER
SHOWS DECENT PERFORMANCE FOR

10000000
SALIENCY DETECTION IN IMAGES. 1600000
SUPERPIXEL—CNN BASED APPROACH DOES 100000
NOT REQUIRE LARGE TRAINING DATA AND 10000
NUMBER OF PARAMETERS IN CNN ARE IN 1000
FEW THOUSANDS COMPARED TO 10s OF 100

Number of parameters - Comparison across architectures

100000000

MILLIONS OF PARAMETERS IN STANDARD 10
CNNs ON RAW IMAGE PIXELS. !
LOWER NUMBER OF PARAMETERS
REDUCES THE COMPUTATIONAL COST
SIGNIFICANTLY AT BOTH TRAINING AND
TEST TIME.

SuperCNN AlexNet VGG-16 ResNet-50
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