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OBJECTIVE GROUPER - Activity Detection CALCULATING AGREEMENT

 Grouper - adjudicated on activity type,
tracks, start/stop times and positions

e Gladiator - 3/3 “GOOD” answers

 Refiner - Spatial clustering algorithm,
discard outliers, min 2 clustered tracks
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K . Annotating Activities and Objects in Video
Kitware

1. Generate spatio-temporal annotations for a set of
activities and participating actors in large scale Action: 3 annotators
collections of surveillance video identif)., activities and

2. Output tracks have the property that each track has actors
been verified by at least three people Output: Boxes on actors at

3. Maintain processing chain provenance start, middle keyframe, end

Input: Video

B L 5 QUALITY CONTROL AND AUDITS
OVERVIEW GLADIATOR - Track Quality Audit - Qualiy control on Mechanical Turk pool

. . ° Eeﬁner Worker Evaluation @ + 2D @O O =
M1 Annotation Pipeline e A2BB87ZIEBAZSE
10 hOUI‘S Of I t | V. d + d Validate video annotation quality (HIT Details Auto-accept next HIT Requester AVID Annj o i & . . X . X X .
annotated video g —_— b Clips n pu . | eo prO pose x Status: Reviewable; Score: 0.65; Included: true;
data for delivery 10 hours of video is composed Takes consist of multiple clips Glossary n m w Which ) ° A3A03C1JFATAR7
of multiple takes t k I t I created worker_id discarded  score task_preview worker._id discarded_count  total_count fraction_discarded  average_score i, . . . . . . .
Activity An action within a clip, designated by type, start/stop time, and rac I n g res u O n s I n e s Status: RQVIQWBb'Q, Score: 084, Included: true;
start/end detections E 0= e " ° A2SKH7WZUEDGGI
— 4 Annotation The combination of detections, tracks, and activities aCtIVIty e - Status: Reviewable; Score: 0.88; Included: true;
Activity ldentification Identify activity instances and associated tracks .
Clip A clip is a five minute segment of video from a single camera Acti o n - H u m a n assesses if 0as ° A2F2K403Q34SXI
045 -3 . . . . .
A Detection  Bounding box related to a particular frame within a clip and a particular track " 04 Status: Reviewable; Score: 0.90; Included: true;
@ Scenario Scripted set of activities and locations designed to produce a particular tra c ks a re s u ffi C i e n tI e ° A18S7VHZ6X4F93
(, profile of minimum activity counts. Each scenario was acted out several times; y o - Status: Reviewable; Score: 0.89; Included: true;
Grouper j :) 1 Coronation each time = a take. t =
Create start and end detections  Repeatn times for combihe Rinstancesiafeach Take An instance of a scenario. A take spans multiple clips and multiple cameras. a cc u ra e
for activities of interest inter-annotator agreement. activity to establish "truth"

Within a take, actor IDs (generated in re-ID) are consistent; between takes,

J Output: Yes / No judgement

Track Set of detections linked over time

INFRASTRUCTURE

 Requires high availability and scalability
 Monitor state of clips flowing through pipeline

=

Gladiator

Audit step on tracks from activity start and end frames o
with interpolation. Jjudged to be o good and therefore
done or 0 not good and sent to Refiner.

| _ o
P s REFINER - Refine Existing Tracks

) (:n‘) > "ground truth” and remediated
Refiner Calculate Agreement

MTurkers draw bounding Repeat m times fo Remove outliers then cluster

j ] _— Input: Video + prior tracks

S ] for single activity
e L g e —__ g Action: Human refines
TR0 - o P tracks to increase

accuracy

Output: Refined tracks on

activity
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