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2. Project Ai ms 

The mai n ai m of this project is devel opi ng a auto mati c gait recogniti on 

syste m i ncl udi ng i dentificati on and verificati on for human by thei r gait 

vi deos or i mages. Two strea ms for fini shi ng gait recognition job: 1. 

Mo del- Free; 2. Model- Based. For each strea m  there will be different 

jobs: 

Mo del- Free: Expl ore and i mpl e ment GEI Net met hod [1]. 

Mo del- Based: Explore and i mpl e ment “2D Pose Esti mation usi ng 

Part Affi nity Fi el ds” as a skel eton model to do model-based gait 

recogniti on [2]. 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 
 

 
 

 

4. 1.  Mo del- Free Approach 
 

 

 

 
 

4. Potenti al Process 

Bi o metri c probl e ms bel ong to pattern recogniti on regi on, read  i n raw 

behavi oral bi ometric data, extracts feat ures and co mpare those feat ures 

agai nst what have stored i n the database by usi ng machi ne learni ng 

al gorithms. The whol e process can be divi ded i nto 6 mai n steps: 

1. Dat asets choosi ng and acqui ri ng 

Mo del-free bel ongs to appearance- based approach, average sil houette or called GEI  ( Gait 

Energy I mage, as shown i n fi gure1) representati on is do mi nant wit hi n model -free approach 

and al ways treated as a baseli ne. In this project, expl ore and i mpl e ment GEI Net met hod [1] 

whi ch is the co mbi nati on of GEI and CNN ( Convol uti onal Neural Net work), as shown i n t he 

fi gure2. Next job for this secti on is to explore ot her non- deep-learni ng met hods as a baseli ne 

and used as a co mparison for GEI Net. For exa mpl e, symmetry anal ysis met hod [3]. If have 

ti me, optical flow plus CNN met hod coul d have a try [4]. 

2. Pre- processi ng 

3. Feat ure Extracti on 

4. Pattern Recogniti on 

Fi g. 1. Aver age Sil houett e ( GEI) [ 1] Fi g. 2. GEI Net Struct ur e [1]  

5. Perfor mance Measure ment  

6. Di ssertati on Writi ng 

For bot h model-free and model- based strea m, there wi ll be 1-2 

met hods i mpl e mented, where one shoul d be state-of-t he-art deep 

learni ng met hod and need to focus more on that. One traditi onal 

met hod for each strea m can be expl ored and treated as a baseli ne.  

4. 2.  Mo del- Based Approach 

Mo del- based approaches provi de a di rect descri pti on of loco moti on i ncl udi ng subjects’ 

head, trunk, li mb, pel vis, etc. Model- based approaches need to construct a physi cal struct ure 

first and fit the moving subjects to this model. In this project, as sai d i n project aims chapter, 

use “2D Pose Esti mati on usi ng Part Affi nity Fi el ds” as a skel eton model whi ch is proposed 

by Carnegi e Mell on Uni versity ( CMU) , li ke shown i n the fi gure3. After getti ng human 

skel eton model and fitti ng to subjects, measure angl es for all joi nts through a gait peri od (li ke 

shown i n the fi gure4) can get feat ure matri xes. Then, use traditi onal machine learni ng 

techni ques: SVM (Support Vector Machi ne), KNN ( K- Nearest Nei ghbours) algorit hm or 

deep neural net work to trai n a classifier. Last but not least, use the trai ned cl assifier to make 

predi cti ons for test sets. 

 

 

 

 

 

 

 

 

 

 

 

Fi g. 3. Openpose by CMU [ 2] Fi g. 4. Gai t Angl e Feat ur e [ 5] 
 
 
 
 

 

1. Background & Moti vati on 

Bi o metri c is used for telli ng the difference bet ween i ndi vi duals and 

i dentifyi ng human.  Gait bi ometri cs use a person’s wal ki ng traits to 

i dentify or verify i ndi vi duals. Co mpared wit h ot her bi ometri c met hods, 

li ke fi nger- pri nt, face, iris or pal m, gait bi ometri cs techni que works 

qui etl y fro m a far distance through cl osed-ci rcuit televisi ons ( CCTVs) for 
the subject who may not even know he/she is under the surveill ance.  

3. Why t his Project Matters? 
Gait as a behavi oural bi ometri c whi ch is avail abl e at a distance and difficult to disguise is potenti al to be depl oyed i n several scenari os. Gait has been used as forensic evi dence 

i n court for suspects who are not willi ng to cooperate. What’s more, gait can be used for auto mated surveill ance for hi gh-security facilities, border access control and ho me 
aut o mati on. Gait can also assist medi cal research and treatme nt li ke Parki nson. 
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