“Quick, Draw!” Doodle Recognition

Xiaomeng Shen, xshen10@staford.edu, Fangqgin Dai, [dai@staford.edu

Predicting:
+ Building a classifier for doodle images in 340 classes; Help improve pattern recognition
*Best CNN model is ResNet50, acc 0.932, best RNN model ConvLSTM2D, acc 0.895

Data & Features

¢ Training data: 49 million doodling data with 340 classes generated by “Quick, Draw!”;
¢ Validation set: 5000 samples; Test dataset: 112k samples; Evaluation metrics: MAP@3

¢ Data format: time series vector drawing with label fornatof e raning aay is a5
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e Strokes converted to image to apply CNN !
Models:

Training:

e CNN, loss function softmax STiain by chuks S 50K)
rain by chunks (size=
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e Comparison between state-of-the-art performance
model input size color epochs num @]
MobileNet 128 x 128 gray 2 0.923
MobileNetV2 128 x 128 gray 3 01922
ResNet50 128 x 128 RGB 4 0.932
DenseNet121 128 x 128 RGB 2 0.929
ConvSTM2D_MobileNet 64 x 64 gray 1 0.898
ConvLSTM2D_Plain 32 x 32 gray 1 0.895
Tricks:

e Encode as much info as possible into images (temporal, speed)
ecv2 is 8x faster than pillow, json.loads is 10 faster than ast.literal_eval
® Preprocess csv files to a single HDF5 file

e Generate images on the fly instead of saving to disk

Future:
e Sketch-R2CNN / Ensemble all the models

Reference: ResNet, ConvLSTM2D, Sketch-a-Net, Sketch-R2CNN



