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"How well do these networks really understand images?” We explore this question
through through two approaches: .first.through. the task of Vi§ual Question Episodic Memory 3x3 Clonv, 64 3xE|’> Res
Answermg.(VC.lA), where the model is trained on images and gssoaated guestion T 3x3 Conv, 64 3x3 Res
answer pairs in natural language. Second, we measure effectiveness of transfer- Context | |
learning to image recognition. We use a model pretrained on image-recognition 33 C
i onv, 128 3x3 Res
task and retrain its weights during VQA training and then test it again on image Attention Mechanism Embedding | |
recognition task. 3x3 Conv, 128 3x3 Res
.. Q: what does ;hesgff)é::r\ge in his hand ? | l
Methods & Algorlthms ' 3x3 Conv, 256 3X3|5 Res
| —_
Architecture of VQA systems proposed has following modules — 3x3 Conv, 256 3x3 Res 8
 |Input Image Module: To extract features from the input imagelnput Question D | 5 3|,R =
Module: To learn some representation of input question % 3x3 Conv, 256 X | € =
* Attention Module: For attention mechanism to identify the relevant regions of Projection Layer eYo | 33 L
i : - © 3x3 Conv, 512 X3 Res o
ge (yang et. al, 2016, Xiong et. al., 2016) and question (Lu et. al., 2017), c | | =
* OQOutput Module: For Softmax output = 3x3 Conv, 512 3x3 Res I
We considered Stacked attention network (SAN), Yang et. al. 2014, and Dynamic kHD | | %
Memory Network+ (DMN+), Xiong et. al., 2016. . 0 3x3 Cony, 512 3x3 Res &
In DMN+, for image input module, we feed the raw input image to a pre trained O | oc
VGG-19 model. Each of these local regional vectors obtained from VGG’s last pooling = 3x3 Res
layer are multiplied by weights to give feature embeddings fi. The traversal to create 3x3 Conv, 512 3x1|% -
embeddeing is done from left to right and row by row and given as input to a | |
bidirectional GRU 3x3 Conv, 512 E—
- — T = = = |
fi = GRUpwa(fi, fi—1) [i = GRUpwalfi, fi+1)  fi = fi + fi 3x3 Conv, 512 |
3x3 Res
The output of this becomes input to the episodic memory module. In the episodic |
memory module the attention is implemented as follows 3x3 Res
RN VRN RN RN Performed analysis on SAN and different settings of DMN+. Following fc 4096
”t_[f‘ f o t—1, f . f . t—l] . |
zi = fioqs fiom ™| fi —qli|fi —m table shows the overall accuracy and for different answer types Pap—
|
7! = I-F{E}fﬂ.-r's.;"z.(ﬂ-’{1};_:5 — E;'il]) e Method Dataset Al Yes/no Number  Other fc 1000 fc 10
New episode memory state is obtained by m! = RcrL{,-"(I.-{-’t[m*_l; t1q] +b) SAN(2, CNN) VOALD 523 733 366 461 l l
In SAN output of visual input module and question moauie are tea 1o >tacked DMN-+ (glove VQA1l.0 5264 77.3 29.34 31.37 Conclusions and Ongoing Work
attention network. the image feature vector is fed to a single layer neural network initialization)
with softmax output to calculate the attention distribution. DMN+ (random VQA1.0 54.27 78.33 38.24 31.46 « SAN are DMN+ show very similar performance
. , initialization . initializati + ’
ha = tanh(Wi a0 © (Wg ave +ba)), ) Random initialization of DMN+ doesn't affect the performance

* Visualizations on attention demonstrate the model is able to identify
regions of interest well

« Ongoing performance evaluation on VQA 2.0

« Ongoing using trained Resnet on CIFAR 10

Q: does this stove look updated ? . is this bear's fur different than other bear's Q: how many birds ? Q: is there a spoon in the bow! ?
A: no :
no

A: A: 2 A: yes

p = softmax(W}, + b)
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In dataset for each image, three questions and for each question there are ten
answers annotated by human annotators. There are two versions of this dataset. "
Version 2 has balanced real images as compared to Versionl. Both versions have
204,721 COCO images. Of which 82,783 training images and 81,434 test images. It
has 4,437,570 annotations about these images and 443,757 training questions. For
test, there are no annotations and 447,793 testing questions
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