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Design and Implementation of the Video Query Processing
Engine for Content-Based Query Processing

Eun-Hee Cho" - Yong-Keol Kim'* - Hun-Soon Lee ' - Young-Eun Jung ™' - Seong-1l Jinttttt

ABSTRACT

As multimedia application services on high-speed information network have been rapidly developed, the need for the
video information management system that provides an efficient way for users to retrieve video data is growing. In this
paper, we propose a video data model that integrates free annotations, image features, and spatial- temporal features for
the purpose of improving content-based retrieval of video data. The proposed video data model can act as a generic
video data model for multimedia applications, and support free annotations, image features, spatial-temporal features, and
structure information of video data within the same framework. We also propose the video query language for efficiently
providing query specification to access video clips in the video data. It can formalize various kinds of queries based on
the video contents. Finally we design and implement the query processing engine for efficient video data retrieval on the
proposed metadata model and the proposed video query language.
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VQL = <Result_Expressions>(;)<DB_Expression>(;)<Condition_
Expression> (;)

<Result_Expression>:=VIDEO CLIP SEQUENCE SCENE SHOT
<Condition_Expression>::=<Video_Expression>

<Object_Expression> | <Event_Expression>
| <Image_Expression> | <Sample_Expression>
| <Spatial_Expression> | <Temporal Expression>
| <Spatial_Temporal_Expression>
<Video_Expression>::=VIDEO(- )<Video_Attribute-List>
<Object_Expressiorn>::=OBJECT(- )[<Object_Attribute-List>]
<Event_Expression>::=EVENT(- )<Event_Attributes_List>
<Image_Expression>::=IMAGE_FEATURE(- )Image _Feature_List>
<Sample_Expression>::=SAMPLE( - }<Sample_List>
<Spatial_Expression>::=<Absolute_Spatial_Expression> | <Relative__
Spatial_Expression>
<Absolute_Spatial_Expression>':=<Object_Expression>
POSITION (=) <Ab_Spatial_Value>
<Ab_Spatial_Value>:: =LEFT | RIG HT | ABOVE | BELOW
|LEFT_ABOVE]|
LEFT_BELOW | RIGHT_ABOVE | RIGHT
BELOW | CENTER
<Relative_Spatial_Expression>::=<Object_Expression> SPATIAL
(=) <Re_Spatial_Value><Object_Expression>
<Re_Spatial_Value>:=LEFT | RIGHT | ABOVE | BELOW |
LEFT_ABOVE |
LEFT_BELOW | RIGHT ABOVE | RIGHT..
BELOW
<Temporal_Relation_Expression>::=<Event_Expression>
TEMPORAL (=) <Temporal_Value><Event_
‘Expression>
<Temporal_Value>::=BEFORE | MEETS | OVERLAPS | DURING
| STARTS | FINISHES | EQUAL
<Temporat_Spatial_Relation_Expression>::=<Object_Expression>
MOVE_TO (=) <Terporal_Spatial_Value>
<Temporal_Spatial_Value>:=LEFT TO RIGHT | RIGHT TO
LEFT|\LOWER TO UPPER| UPPER
TO LOWER
| LEFT LOWER TO RIGHT_UPPER|
RIGHT LOWER TO LEFT_UPPER
| LEFT_UPPER TO RIGHT_LOWER |
RIGHT UPPER TO LEFT_LOWER|
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AN 4= VQL Append;
A4 g VQLY Append;
f (V_Category.OR. V_Title.OR.V_from_Date.OR.
V_to_Date.OR. V_Production)
HYe HFOE FF3 V_queryE VQLY
Append;
if (Genre.OR. Subject. OR. When. OR. Locatlon
OR. What. OR. Name)
AR A0OE &8 F_queryE VQLol Append;
if (O_Category. OR. O_type. OR. O_Name)

AA AeJ0F 3E3 O_queryE VQLY Append;
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if (Color .OR. Texture)o]uix] &4 Ho(E 3.2
3kl LqueryE VQLI Append;

if (Image)fAt A0S 35F39 S_queryE VQL
] Append;

if (Temporal) A7t #A A& ZZE3d T_query
£ VQLe}l Append;

if (Absolute-Spatial) Al ¥ HO0E FZ8ld
A-S_queryE VQLel Append;

if (Relativity-Spatial) &4t} &7t Z0E 3.Z3 4
R-S_queryE VQLo| Append;

if (Spatio-Temporal) Al - 7+ AL(0E ZE5
S-T_queryE VQLS Append;
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@ A Al
e VQL : CLIP; NEWS.DB; EVENT.genre='%&7',
EVENT. subject="4=3 XA’ EVENT.what='
7', EVENT.name='#£%";
o IUS SQL
database news.db;
select RF._image, VC._video_id, VC._interval
from event E, video_clip VC, v_clip_has_event
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CHE, r_frame RF, vc_has_rf VCH
where (E._genre='%7"') and (E._subject="¥=7j 9
AA"and (E._what="5%") and
(E._name='#-£%") and (E._event_id=CHE._
event_id)and (CHE._clip_id=VC._clip_id) and
(VC_mytype=CLIP) and (VC._clip_id=VCH._
ve_id) and (VCH._rf_id= RF._r_f_id)
= olmz] 54
e VQL : CLIP,NEWS.DB;IMAGE_FEATURE.Color="
R:G:B’ IMAGE_FEATURE. Texture='Texture_id";
e IUS SQL ’
database news.db;
select RF._image, VC._video_id, VC._interval
from r_frame RF, video_clip VC, vc_has_rf VCH,
image_feature IF
where Compare_Color{RGB)and Compare_Texture
(Texture_id) and (RF._r_f id=VCH._rf_id) and
(VCH._vc_id=VC__clip_id) and (VC_mytype="CLIP")
s g 33 A9
e VQL : SHOT;NEWS.DB;OBJECT .name='A & ¢’
SPATIAL=LEFT_BELOW
OBJECT.name='#4%";
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database news.db;
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from r_frame RF, video_clip C, object Ol, image_
feature IF, ve_has_rf VCH
where (O1._name="AAY') and (Ol._object_id=
IF._object_id) and (IF._r_f id= RF._r_f_id) and
(C._mytype=CLIP) and
(RF._r_f_id=VCH._rf_id)Jand  (VCH._vc_id=
VC._clip_id) and
spatial(01,02,left_below) and (RF._r_f id in
(select RF._r_f id) from r_frame RF_1, object
02, image_feature IF_1, where (O2._name='
4% and (O2_object_id= IF_1._object_id)
and (IF_l._r_f id= RF_l._r_f id)))
s A E0 A
e VQL : SHOT;NEWS.DB;OBJECT .name='# &'
MOVE_TO = LEFT TO RIGHT;
e IUS SQL
database news.db;

select RF._image, VC._video_id, VC._interval

from r_frame RF, video_clip VC, object O, image_

feature IF, vc_has_rf VCH

where (O_name="2-8") and (O_object_id= IF._object_
id) and (IF._r_f_id=RF._r_f_id) and
(VC_mytype=SHOT) and (RF_r_f_id=VCH 1f_id)
and (VCH._vc_id=VC._clip_id)

move_to(Q,left to right)

. & A9
e VQL : CLIP; NEWS.DB; VIDEO.category='~3X*2%

2, VIDEO/title="MBCOA| =X 2 77 2,
VIDEO.from_date="1997/12/31',VIDEO.production
='"MBC’ AND EVENT.genre="3%7"/,
EVENT . subject="4 =3 d)d44’, EVENT. what='
=4’ EVENT.name='3 &4,

e [US(Informix Universal Server) SQL

database news.db;
select C._video_id, C._interval, RF._image
from video V, video_clip C, vc_has rf VCH, r_frame RF
where (V._category="2~¥2%w2') and (V. _title=’
MBC 9A=F 27 2') and
(V._date="1997/12/31') and (V._production=
"MBC’) and (V._video_id=C._video_id) and
(C._clip_id=VCH._vc_id) and (VCH._rf_id=
RF._r_f_id) and (C._clip_id in
(select VC._clip_id)
from event E, video_clip VC, v_clip_has_
event CHE
where (E._genre='% ') and (E._subject="
A dAA’) and (E_what="57")
and (E._name="#-8%") and (E_event_
id=CHE._event_id) and
(CHE._clip_id=VC._clip_id) and (VC._
mytype=CLIP)))
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