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Background

the Boston Bombings, April 15, 2013
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2

Background

crowd-sourced videos captured by the passengers



Preliminary
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• Massive videos and video sources 

• by 2015:1.91 billion smartphone users 

• Uploading videos is traffic-exhausting 

• centralized video retrieval strategy is no more applicable 

• Content-based algorithms are too heavy for smart phones 

• decentralized video retrieval strategy also failed



Preliminary
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• the character of an ideal mobile video descriptor 

• rationality 

• efficiency 

• lightweight 

• the indexing scheme 

• scalability



Scan Without a Glance
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• crowd-sourced mobile video retrieval 
system 

• content-free video descriptor 

• efficient dynamic index structure 

• centralized retrieval strategy 

• enable the era of crowd surveillance



Overview
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FoV: Field of View
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• For each frame 

• t: timestamp 

• p: position of the camera 

• θ: azimuth angle(orientation relative to North) 

• R: viewable radius 

• α: half of the opening angle of the camera

FoVθ

Rα



Pre-processing
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• Video Segmentation 

!

• Content Free Descriptor 
Extraction



Before segmentation?
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• How to distinguish from different 
FoVs using content-free information? 

• We need a similarity measure 

• FoV: 

• p:position 

• θ:azimuth angle

• Physical Movement: 

• Translation 

• Rotation



(a)Rotation

12

• intersection of the viewing angle
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(b)Translation
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• parallel and vertical translation 

• θp :translation direction 

• parallel:θp = θ 

• vertical: |θp - θ|=90°
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(b_1) Parallel Translation
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• θp = δ
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(b_2)Vertical Translation

15

• |θp - δ |=90°
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(b)translation

• arbitrary translation direction θp

SimT (f1, f2) = (1� ✓p
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(c)Reality

• the combination of rotation and translation

f1

f2

Ѳp

δѲ

d R

Sim(f1, f2) = SimR ⇥ SimT
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Realtime Video Segmentation

• segment thresh T!

• realtime segment point detection while recording 

• if a segment point is found, 

• Si ={ f | f ∈ [FA, FC) } , 

• [FA.t,FC.t): the time interval of the segment 

• update the anchor FoV: FA=FC

Video 
Timeline Anchor FoV 

FA

Current FoV 
FC 18



Content Free Descriptor Extraction

• the representative FoV of each video segment Si:
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Indexing and Retrieval

• Basic filtering strategy: 

• intersection with: 

• query range Q  

• time interval(ts~te)
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Q



Indexing and Retrieval

• What if there are massive video segments?
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Indexing and Retrieval

• R-Tree based indexing structure 

• index the location p and the 
time interval of the 
representative FoVs 

• (p.latitude, p.longitude, ts, te)!

• efficiently reduce the 
computation burden
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Evaluation

• Client(smartphone)： 

•  HTC new One(1.7GHz quad processor and 
2GB RAM) 

• Server(laptop): 

• Macbook Air MD761
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Similarity Model: Rotation
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• similarity measure using the FoV based algorithm 
(content-free) and frame differencing based algorithm



Similarity Model: Translation
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• parallel translation and vertical translation



Similarity Model: Reality
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• a combination of rotation and translation



Segmentation Efficiency
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FoV 720P 480P
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• segmentation time with different algorithm 
using videos with different resolution



Indexing Efficiency
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R−Tree Based Search 
Linear Search
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• time of index building and searching



Conclusion
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• Content-free video descriptor 

• real-time video segmentation!

• minimize the web traffic!

• comparable performance to Content-based descriptor!

• Efficient mobile video retrieval system 

• dynamic structure!

• high retrieval efficiency
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