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Classifying Growth Hormone Treatment



Hand Crafted Features Are Biased
What 
features 
will explain 
this data?

I think that I 
found 
them!

Let’s 
experiment 
to check that 
I’m correct



Deep Learning to the Rescue
Features can be extracted automatically and everyone can be 
happy.



Classification

“Image” with a height of 2 pixels

2D convolutional 
model (ResNet 

or a custom 
architecture)

fed intoERK

Akt



Classification Results -  ERK/Akt Dataset

Architecture Accuracy

Custom CNN 65.15%

ResNet 62.52%

Random Forest 58.05%



CODEX: Objective 1
Projection of the trajectories CNN features in a low-dimensional space. 



CODEX: Objective 2
Identification of representative prototype trajectories for each class.



CODEX: Objective 3
Mining of signature motifs for each class.



Motif Mining
For each class:

1. Find sequences in all the trajectories that are relevant to classification of this 
class using CAM (class activation mapping)

2. Expand the heads and the tails of the sequences by a constant amount.
3. Take the longest sequence in each trajectory
4. Compute dynamic time warping distance matrix.
5. Apply hierarchical clustering given the distance matrix.
6. Pick the sequences that has the closest distance matrix to the

median distance matrix in every cluster.

CAM example from [1][1] Learning Deep Features for Discriminative Localization 



Critic - Where Is Your Attention (& Sequences)?

● Model’s input size.
● Bigger input sequences can mean more significant motifs and prototype 

trajectories.
● Self attention is missing.



Critic - General Points
● Batch Effects?
● 7912 train samples, 2261 validation samples, 1130 test sample.
● Their neural network architecture can be improved.



Classification as a Hop in the Way
They used classification as a “hop in the way” to access cool properties that 
couldn’t be mined automatically before:

● Prototype trajectories
● Signature motifs



Thank You!
Questions?


