
Universität Hamburg

MIN-Fakultät
Department Informatik

End-to-end visual odometry through 

deep neural networks

Lyu Jianzhi

Universität Hamburg
Fakultät für Mathematik, Informatik und Naturwissenschaften
Department Informatik

Technische Aspekte Multimodaler System 

(Oberseminar TAMS, 15.05.2018)



Universität Hamburg

MIN-Fakultät
Department Informatik

About thiswork
End-to-end, sequence-to-sequence probabilistic visual odometry 

through deep neural networks 
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Download this paper: http://journals.sagepub.com/doi/pdf/10.1177/0278364917734298
Watch video: http://senwang.gitlab.io/DeepVO/#video
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Contributions
1. Proving that  Monocular

VO could  be build by 
End-to- End training.

2. RCNN architecture  
couldgeneralized to  
unseenenvironment.

3. Complex movement  
could be modeled by  
RCNN.
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Conventional method

Network design
1. Traditionalcomputervision learn knowledgefrom  appearanceandimagecontext
2. Visualodometryshould learn fromgeometry.

This iswhatRCNN tried to address
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Network design
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Preprocessing

Normalizing inputs (speeduptraining)
=>subtracting the meanRGB values of the  training set

Resize imageto 64x
Stacktwo imagesto form atensor
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CNN
What this researchmeanby learning  “geometric” feature?

=>Theystackingtwo RGB imagesandfeed it  into CNN. Expecting the
network to perform  feature extraction on the concatenation of  two
consecutivemonocular RGB images.
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RNN

RNN is not suitable to directly learn sequential  representation from 
high-dimensional raw  data,suchas images.

Vanishing gradient  
problem
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LSTM (Long short-term memory)
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RCNN
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Cost function
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Experimental results

Training &testing

1.Dataset:KITTI VO/SLAM benchmark
(22sequencesof images/10fps /dynamic object)

2.7410 training samples(imageandtrajectory pair)
3.ImplementedbasedonTheano
4.Hardware:Nvidia Tesla K40 GPU
5.200 epochs
6.Learning rate0.001
7.Regularization: dropout /early stopping
8.CNN: transfer learning from FlowNet
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Overfitting

Orientation ismore
proneto overfitting
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Compare with  
traditional VO

Open-source VOlibrary  LIBVISO2
Monocular /Stereo
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Trajectory (1/2)
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Trajectory (2/2)

Noground 
truth:  

Seq11~19
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Conclusion

End-to-end monocularVO basedon Deep learning
DeepRCNN
No needto carefully tune the parametersof the

VO system
 It is not expectedasareplacement to the classic  geometry basedapproach
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