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Components

Purpose:
Help the component of partners
to cooperate

Freedom
Partners are responsible for
their own components

Computer
Scientist
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Grand Design of Interaction

Communication
Component retrieves input from storage facilities
Component saves output in storage facilities

Storage Facilities
Store all data (video, records, ontologies)
Simple interface to query and store data
Same Datastore Definitions use by everybody
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¥ ID INT(11)
: @ CameralD INT(11)
_’ VideoID INT(11) < TimeDate INT{11)
| IDFrame INT{11) o . FrameRate INT{11}
“» BoundingBaox INT(11) H OF Height INT(11)
? FishID ]HT{llj; e = * BT
=1 @ i 1}
: |
JID INT{41) !
@ Type INT
< Complete INT{11)
H zastamuinga_mmr[n} e ] @ VideoID INT{11)
BestContourPoints BLOE | & FesturelD INT(11)
2 ComponentID INT(11}) I < DataFeatures INT{11)
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¥ IDEvent INT(11)
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Video Retrieval Interface

| ] == [ Ecology Historical v

- ' | © gad240.nchc.org.tw % A
[ Ecology Historical Video Retrieval | [A4E2#4

Site VideoNo Resolution Fps Type Date Hour Minute

[Site] select T [VideoNo] select [Resolution] select ¥ | | [Fps] select ¥ | | [Type] select ¥ |[Date]select El [Hour] select ¥ | | [Minute] select ¥

Download The Video Play The Video

The following is alternative page, which generating video link for downloading and the video would be exactly exist.
DUMP page(Given the GET parameters with 5 fixed.1 unassigned)
Example: "http://gad240.nchc.org.tw/taivideo_query/dump.php?hid_site=NPP-3&hid_video=1&hid_resolution=2&hid_fps=24&hid_codec=1"

1.Version: V1.2

(1.Add cache to improve performance. 2.Add date suggestion when query miss 3.Add fps information)
2.Total number of the historical video clips in database : 440764 ( 2011-12-08 18:00:48 )
3.The number of historical video clips in each site :

|5'11&_narne_en||video_coum|{clip5)||video_size[b}195)|

| NPP-3 166489|| 3859086062663

| LanYul| 78921 1B99656724388| s

| NMMBA| 57228 2901140763565|

| HoBiHul| 38997| 833970688728|

| Total| 341635]| 9493854239344 Engineer
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MySQL database

]
Ak Fak-db.ing.unicLit / loca
- = | @ Fak-db.ing.unict.it W A
m;y]-fp?kﬂf_”jfj il Server: localhost p G Database: f4k_db
n Structure  msSQL J'Search [mQuery &Export Tulmport % .
AEEOO e Videos: 4611
= Table . Action I eOS .
- o 2 = % Figh: 395657
f4k_db (51 r —
b (51) | awverage_certainty = i # @ IS .
ke @ — - & o . s Fish detections: 3165886
o i | best_ground_truth =] g # [@ L]
L T2 0% GT Object: 31221
B best_ground_truth | camera_info = T J .
B cameras ~ ==
5 camera_info | cluster_versions = o % (@ i . _ _
% Eﬁ;ﬁiﬁmﬁf"s | environment = o % [ X B MylSAM latinl_swedish_ci 1.0 KiB
B event t = pE B e 212 pMyISAM  latinl swedish ci 14.0 KiB
= event_fish_detection ] even i5 B = @ X y atinl_swedish_ci .
B event_secondary_object_detection | ewent_fish_detection i % M > 26,856 MyISAM utf8_general ci 515.8 KiB
event_types — ) ! : ; ;
% features | ewvent_secondary_object_detection = o # @ g MyISAM latinl_swedish_ci 1.0 KiE
fish _— H = . . ) :
% il iieterion | ewvent_types = B # M > T MyISAM latinl_swedish ci 2.1 KiB
B fish_features = i R e 15 i 2.8 KiB
S fish_speces | features g i F @ X MyISAM utf8_general_ci .
B good_tracking | fish ig g ¥ @ *x 395,657 MyISAM latinl_swedish_ci 1.2 GiB
B ground_truth — = = 5 i
= ground_truth_trial | fish_detection [= g #c @ ¥ 3165886 MyISAM  latinl_swedish_ci 11.5 GiB
t bookmark ; = . ;
oo bookmar oo | fish_features = I TR S ® MyISAM ut8_general ci 1.0 KiB
B ot_app_gt_object i = & F i B i i i 1.8 KiB
= ot_app_operations _| fish_species = o # M@ * MylSAM latinl_swedish_ci =
& ot_app_params o | good_tracking g i # M * 188 |nnoDBE  utf@_general_ci 16.8 KiB
B ot_app_performance_evaluation_ic — : - — - - . - - -
B gt_app_performance_evaluation_v. | ground_truth HE] i F @ X & MyISAM latinl swedish ci 3.6 K1B 1.3 KiB
t ti bl = - 5 : .
S 3 | ground_truth_trial iE i # M * 48 MyISAM latinl_swedish_ci 4.6 KiB
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Database Table Components

Workflow Components: T semarecomponat

ID INT{11)
Method VARCHAR({S0)

Can execute other components i

Runtime VARCHAR({50)
Input VARCHAR]50)

using table S

05 VARCHAR(45)

Type VARCHAR(4S)

Database connection:
Check unprocessed data or
unresolved queries in
database

Engineer Computer
Scientist
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Current Status

s\' Database in Catania (SQL)
Interface to Videos (http)

Vv Database Definition (Deliverable 5.2)

v Cluster of computers in Taiwan

v/ GIT version management
Components on cluster of computers
Database solution scalable
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Evaluation

Ze” Individual Components

s

Creators are responsible for own evaluation
(related Scientific Questions & Experiments)

Computer
Scientist

Entire System
g Uncertainty in entire system due to computer
JW\ vision components
=g Meetings with Marine Biologists (third year)

Marine
Biologist
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Requirement for Evaluation

Domain Knowledge e Spg_t> S =
1 W\ Recognition
'nt ¢ ceuracy

Maring Computer
Biologist Scientist

Marine Biologist can
recognise fish species

Limited Knowledge
Marine Biologist do not
have much time to
annotate species

2\
==

Marine
Biologist
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Alternative for Marine Biologists

Computers

Low accuracy — No cost
Cross Validation

Crowd Sourcing

Good accuracy
Some cost in time or money

Combine Computer and Crowd Sourcing?
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Clustering to support annotation
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First Interface

_I Bad image _I Bad image

_J Bad image
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Second Interface
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Experiment setup

How many people?

6 person annotated all images, more
person annotated part of database

How many images labeled?
3678 fish images
158 labelled by marine biologists
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User Performance

Measure probability of person being
correct using annotations from biologists

100

3491 Images

90r in the last bin

801

Combining annotation
of multiple persons .
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Interface for Marine Biologists

Scolopsis i 'E'-:

Finished & Go o questionnaira
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Experimental setup

Three marine biologists from Taiwan with
over 10 years research experience

27 manually constructed clusters

For each cluster, at most 30 images are
randomly sampled to be shown to the
biologists

L
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Agreement between Biologists

9/27 - disagree on all images at species level
7/9 - agree at a family/genus level

10 11 12 13 14 15 16 17 18 19 . P 22 23 - 25 26 -
Cluster I1Ds=s

1

o o o
b0 @

biologists do not agree on a species name.

o
b

Percentage of images within a cluster for which

o]




User Performance

21/27 clusters — approved by biologists
Clustering difficulty != recognition difficulty

0 0 0
-llh %] 03]

o
N

least 2 biologists to be removed from the cluster.

Percentage of images within a cluster suggested by at

Q

1 2 3 4 5 & 7 8 9 1011121321415 16 17 18192021 22 23 24 25 26 27
Cluster IDs
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Questionnaire for biologists

What makes recognition difficult?
- 21/27 cases: low resolution
- 17/27 cases: there exist very similar species

What helps?
- 24/27 cases: features of the fish
- 15/27 cases: experience
- 5/27 cases: location
- 3/27 cases: better resolution
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Future Work

Start running the components on the clusters in
Taiwan

Running/Combining/Testing of different
component

Large scale database solution

First working system at the end of next year

i
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Question

What I remember

most about

LEGOs

Building things according
to the instructions

Building whatever the
hell T wanted

, _ Searching for that ore :
i goddarnn piece in my p A
' gant box of LEGOs - 3
Screaming in agorwy
after stepping on a LEGD
brick while barefoot

The Oatrmeal htp/ theoatrmeal . com
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