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Introduction

® |mproving browsing and searching in tag
spaces

® clustering syntactic tag variations

® clustering semantically related tags



Introduction

® |mproving browsing and searching in tag
spaces

® clustering syntactic tag variations
® clustering semantically related tags
® Employed similarity measure:

® cosine similarity on tag co-occurrence
vectors



Introduction

a-b

cos(a, b) =

[a]] x |[b]



Introduction

a-b
O D) = Tl b
vienna|karlskirche|city WIEET | -otterdam
schnitzel
vienna - 2 3 2 0
karlskirche 2 - 0 0 0
city 3 0 - 0 4
wiener schnitzel 2 0 0 - 0
rotterdam 0 0 4 0 -




Problem

® Quadratic growth in number of cosines to
compute



Problem

® Quadratic growth in number of cosines to
compute

® Scalability problem when adding new
Images

® new tags are introduced

® co-occurrence update of existing tags
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® How can we solve this?

® an approach to ‘incrementally’ compute
the cosines when new pictures are added



Problem

® How can we solve this?

® an approach to ‘incrementally’ compute
the cosines when new pictures are added

® [wo approaches
|. Incremental recalculation approach

2. Delta cosine approach
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CO-occurrence update



Incremental Recalculation:
CO-occurrence update

tag|l1 |23

ND

4
5
|
2

5
2
I
0
I

NN O|IN|O|O |

NN A IWN |-
oldvd| v — |

o|l—|— ||

o

2106/ -




Incremental Recalculation:
CO-occurrence update
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Incremental Recalculation:

CO-occurrence update
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Incremental Recalculation:

CO-occurrence update
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Incremental Recalculation:
CO-occurrence update

tag|1|2|3|4|5(6| |tag|1(2(3|4|5|6
| (-12|1[5[2]|0 | | -(2]11[5]|2]|0
2 (2|-|7[1(1]0 2 |2 /{1 1]0
3 |1|7]|-1 2710|2 3 (I|7][-3 0]2
4 (5|1 2 | | O 4 |5(1 3/ -11]0
5 (2|10 [|-]6 5 (21|01 ]-|6
6 0(012|0]|6]- 6 0(0|2(0]|6]-

In total 9 cosine similarities to update



Incremental Recalculation:
adding a new tag
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adding a new tag
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Incremental Recalculation:

adding a new tag
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Incremental Recalculation:

adding a new tag
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Incremental Recalculation:

adding a new tag
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Incremental Recalculation

adding a new tag
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In total 12 cosine similarities to update



Delta cosine approach:
CO-occurrence update



Delta cosine approach:
CO-occurrence update
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Delta cosine approach:
CO-occurrence update
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Delta cosine approach:
CO-occurrence update



Delta cosine approach:
CO-occurrence update
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Delta cosine approach:
CO-occurrence update

tag|1 |2(3(4|5|6| |tag|1(2|3|4(5|6
-(211]5(2]0 1 [-12001]5(2]|0

2 (2|-17 1|10 2 (2]-19 I|I]O

3 |l 7 -1 2702 3|1 .9 -3 0]2
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Delta cosine approach:
adding a new tag

® For the new tag:

® use regular dot product



Delta cosine approach:
adding a new tag

® For the new tag:
® use regular dot product
® The resulting changes to the existing tags:

® use the previously proposed formula’s
(where the ‘old’ value is set to be 0)



Delta cosine approach:
Euclidean norm

® For changes to existing tags:

Ata+ta\/ta2+z (At + tus ZtQi

(both due to updates to co-occ. and newly
added tags)



Delta cosine approach:
Euclidean norm

® For changes to existing tags:

Ata+ta\/ta2+2 (At +t)? = D €2,

reU 1elU,
(both due to updates to co-occ. and newly
added tags)

® For newly added tags:
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Evaluation

® Consider execution time

® Recalculate everything included as
baseline approach



Evaluation

® Consider execution time

® Recalculate everything included as
baseline approach

® |nitial data set contains 50,000 pictures and
1,444 tags

® 8 incremental data sets are used to
simulate pictures flowing into the system



Evaluation

New pictures | 2,500 | 5,000 | 12,500 | 25,000 | 37,000 | 50,000 | 62,500 | 75,000
New pictures (%) 5% 10% 25% 50% 75% 100% | 125% | 150%
New tags | 22 183 | 712 | 1,408 | 2,193 | 2,890 | 3,682
Total nr. of tags | 1,445 | 1,466 | 1,627 | 2,156 | 2,852 | 3,637 | 4334 | 5,126

Co_gciiﬁices 10,319 | 33,730 | 52,351 | 79,482 | 98,643 | 112,905 137,723 140,145
Updated 10% | 32% | 50% | 7.6% | 9.5% | 10.8% | 13.2% | 13.5%

co-occurrences (%)




Evaluation

New pictures 2.500 | 5,000 | 12,50025,000|37,000]50,000|62,500|75,000
Time(s) 1 o3 | 23 | 31 | 74 | 179 | 378 | 677 | 1.137
complete recalculation
~ Time (s) 16 17 | 24 | 58 | 144 | 304 | 551 | 922
incremental
Time (s) | | 8 | 39 | 120 | 288 | 538 | 919
delta
Speed-up
23 | 23 | 39 | 19 | 149 | 131 | 126 | 124
(delta vs complete)
>peed-up 16 17 3 148 | 12 | 1.06 | 1.02 | 1.00

(delta vs incremental)




Any questions?



