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Abstract

Theintegrationof a RelationalDatabas@ndAutomaticTargetRecogni-
tion (ATR) systemss presentedThe ability to selectidealtargetreferences
from a comprehensie relationaldatabasdor the creationof filters will en-
hancetheability of anATR systento detectandclassifytargets. Theprocess
of identificationand classificationof targetsto be utilized in the creationof
filters, designandimplementatiorof the relationaldatabase;onstructiorof
toolsto populatethe databasehroughextractionof currentreferencesand
creationof example codeillustrating the ability to integrate existing ATR
systemswith the designediatabasarepresente@nddiscussed.

1 Introduction

Automatic Target Recognition(ATR) systemaletectandidentify targetsthrough
patternmatchingtechniques such as space-imariant transforms[}/circular har
monic functions[g or syntheticdiscriminantfunctions[3 (generalization®f ma-
tchedspatialfilters[4]). ATR enablessuchtasksastarget acquisitionfor missile
guidancesystemsmatchingfingerprintsor retinascanswith their respectre own-
ers,androboticdelivery of itemsorderedn arestauranto customers.

However, a commonproblemwith ATR systemshasto do with filters being
createdhroughmanualselectionof files andspecificreferencesherein.Not only
is this methodtime consuming but moreimportantly often leadsto poorly opti-
mizedfilters with regardto the factthatmoreideal referencexist elsavherefor
this tamgetinginstance.The goal of this projectis to develop a systemcapableof



Figurel: Screenshdirom cf | _gt 2, themainprogramusedfor ground-truthing.

giving an ATR systemaccesgo a much more comprehense selectionof refer
ences,selectedaccordingto variousparametersleterminedby the ATR system,
yielding anincreasen ability to locateandidentify tamgets.

This implementatioris centeredaroundthe requirement®f targetacquisition
for the Imageand Signal Processindirective of FutureMissile Technologylni-
tiative (FMT]I), allowing the ATR systemto querythe databasdo requesttamget
referencegneetingary conditionspresentn the databasgsuchasdistancefrom
taget, elevation, etc.)

2 Ground-truthing Image Sequences

Ground-truthings the processof manuallyanalyzingsequencesf recordeddata
andidentifying tamget types,specifyingtarget signatureoutlines,and pinpointing
consistenaimpointsfor eachtarget. Thisinformationis the basisof thefiltersused
for acquisitionby ATR systemsThefirst stepto betakenhadto beground-truthing
(a screenshoof which canbe found on page2, Figure?2), sothattherewould be

datafrom which programscould extract, andto sene asreferencesrom which

filters couldbecreated.



3 Designing the Database

To sene as the databasesener, three systemswere considered:Oraclé, Post-
greSQI?, andMySQL3. | evaluatedeachwith regardto portability, speedavailable
languagebindings,andmaturity

Oracleis known for its ability to handledatabasesf enormoussize,certainly
much more gracefully than the other possibilitiesandis a very matureproduct.
However, it is only availableon a selectfew platformsandthe supportedanguage
bindingsnumberfew, ruling it outfor thecurrenttime. PostgreSQlwasconsidered
next, andwasalsoavery matureproduct(with its beginningin Berkeley in themid-
eighties).PostgreSQLprimarily becaus®f it beingopensourcejs very portable,
andhasawide arrayof languagebindings. It is alsooneof the very few Relation
DatabaseManagementSystems(RDBMSs) offering an Object-Relationainter
face,enablingmary new possibilitiesin the areaof tablesandrelations.However,
PostgreSQlIstill hasawayto comein speedandwasthusnotanidealchoice.Next
wasconsideredMySQL, aderivative of mSQL.Also opensourcethis RDBMS s
very portable,hasa wide array of languagebindings,is a fairly matureproduct,
andhasshawn itself to be extremelyfast. Thus,MySQL wasselectedo sene as
thedatabaséaclendfor this project.

In order for this databasd¢o meetthe needsof the Image and Signal Pro-
cessingDirective | consultedthosewho worked on the gt2 format and created
filters from ground-truthedlataon variousaspect®f theinformationto be stored,
aswell as personallyanalyzingcode which handlesthis data. After this work
the planning of the layout for the databasewvas began. For this projectthere
would be mary differing classesof tagets (and typesof tamgets, and variants
of types, andfinally specificsof variants),so a table (Table 1; Appendix C.1,
Page26) holding genericinformationfor eachspecificwasdesigned.A tablefor
eachtamgetid (which is the referencestring uniqueto eachtamget, in the format
“class_type_variant_specific”) wasconstructedo facilitatethe large num-
ber of referencedo be storedin this database(Table2; AppendixC.3, Page26)
Becauseof spacdimitations the databasetorespathsandfilenames(indexed by
auniqueid) in a separataable (Table 3; AppendixC.2, Page26), letting the fil-
ter generatoretrieve the imagesequencdrom the indicatedlocation ratherthan
gueryingthedatabaséor theactualimage(thoughtheinfrastructurefor this possi-
bility hasbeendesignedTable4; AppendixC.4,Page27)). Relationshipsamong
thesetablesareshavn in Table5.

http: // waw. or acl e. com
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Tablel: Tamgettableproperties

| FIELD | TYPE | Use |
id unsignedinteger, not null, | used as a reference and
auto incremented, primary | uniqueidentifier
key
nane variablelengthcharacter storesnameof target
cl ass unsignednteger class(tank,apc,et)
type unsignednteger typeof class(T72,BMP)
vari ant unsignednteger variantof type
speci fic | unsignednteger specificof variant
priority | unsignednteger priority of target(for allocat-
ing resources)
Table2: Frametableproperties
| FIELD | TYPeE | Use \
id unsignednteger, notnull, | used as a reference and
autoincrementedprimary | uniqueidentifier
key
time_record HHMMSS time at which the sequence
wasrecorded
tinme_gt YYYYMMDDHHMMSS | dateandtime referencewas

aspect

findex

frame
ai mx
aimy
ul _x

depressi on
sequence_i d

time_nmodified | YYYYMMDDHHMMSS

floatingdoubleprecision

floatingdoubleprecision
unsignednteger

unsignednteger

unsignednteger
unsignednteger
unsignednteger
unsignednteger

first ground-truthed
dateandtime of last modifi-
cation

aspectof tamet with regard
to camera

angleof depression
reference to sequence_t
location.id

index numberfound in gt2
format

framenumber

X coordinateaimpoint

Y coordinateaimpoint
upper left X coordinatefor
patch




Table2: Frametablepropertieqcontinued

| FIELD | Type | Use |

ul y unsignednteger upper left Y coordinatefor
patch

range unsignednteger rangeto target (in meters)

patch_mn floatingdoubleprecision | minimum pixel value of all
patchpixels

pat ch_max floatingdoubleprecision | maximum pixel value of all
patchpixels

pat ch_nean floatingdoubleprecision | meanpixel valueof all patch
pixels

b_nean floatingdoubleprecision | mean background pixel
value

pat ch_edge_- integer for usein cad overlay (for

of fset _top creating  now-rectangular,
patches)

patch_edge_- | integer for usein cadoverlay

of fset -

bott om

pat ch_edge - integer for usein cadoverlay

of fset _|eft

pat ch_edge - integer for usein cadoverlay

of fset _right
scm

floatingdoubleprecision

signalto clusterratio

Table3: Sequencéocationtableproperties

| FIELD | TYPe | Use |
id unsignednteger, notnull, | used as a reference and
autoincrementedprimary | uniqueidentifier
key
file text filenameand path of file lo-
cation
byt es_pi xel | unsignednteger bytesper pixel for sequence




Table4: Imagetableproperties

| FIELD | TvpE | Use |
id unsignednteger, notnull, | used as a reference and
autoincrementedprimary | uniqueidentifier
key
frame_tabl e | variablelengthcharacter | to whichtablethefrane_id
belongs
frame_id unsignednteger to which framewe belong

Table5: Tablerelationships

target.id (one) — franme_t_<id>(mary)
sequence_location.id (one) — frame_t_<id>(mary)

i mage. i d (one) —  frame_t_<i d>(mary)

i mage. frame_table and — frame_t _<id>.id(one)
i mage. frame_i d (one)

4 Communication with the Database

To demonstraténterfacingcodewrittenin C with the MySQL databaseanexam-
ple programwaswrittenillustratingtheability to connecto thedatabasesener, se-
lectdatabaseqerformselectandinsertqueries|oopthroughtheresultsof queries,
free querymemory etc. The sourceto this programcanbe foundin AppendixA
(Pagel0).

This programis composedf threemain functions: mai n() which initializes
theconnectiorandcallstheothertwo functionsto performqueriessel ect _funct -
(), which performsa querypassedo it via anagumentandthenreturnsdata,and
update_funct (), which performsdata-modifyingqueries(suchas updates,n-
serts,or dropping).

Theprogrambeginshby callingnysql _connect () with thenysql , host, user,
andpasswor d arguments.If host is null it is assumedo be localhost,if user is
null it is assumedo bethe currentuser andif passwor d is null assumeno pass-
word. Theninformationon the connectiortype,id of theconnectionnstanceand
versionof thesener aregiven(shaving thatwe aretruly connected)Thedatabase
onwhichwewill beoperatings thenselectedisingthenysql _sel ect _db() call.



Oncethishasbeenaccomplishedyai n() callssel ect _funct () with aqueryask-
ing for thei d, name, andot her _i nf o fieldsfromtheepoch table.sel ect _f unct ()
thensubmitsthe queryandstoresits results.mysgl _num fi el ds() isthencalled
for usein the loop which cyclesthroughthe rows of datareturned. A for state-
mentthenloopsthrougheachcolumn, retrieving and printing cells of data. Once
this processhascompletedyrysgl _free result() is calledto freethe memory
usedby thenysql _store_resul t() call holdingthereturneddataof the query

Assumingthis query function finisheswithout runninginto a catastrophicerror,

control is returnedto mai n() which thencallsupdat e_funct () with aninsert
query update_funct () submitsthe query obtainsthe numberof rows affected
throughnysql _aff ect ed_rows(), andexits. Anotherselectqueryis thenper

formedto verify thata new recordhasbeeninserted.andfinally a deletequeryis

sentdeletingthe row which wasinserted.

5 Loading Gt2 File Formatted Data

Now thatthe databasdnadbeendesigneda tool neededo be written capableof
parsingdfilesin thegt2 formatandloadingthis ground-truthednformationinto the
databasandappropriatéables.For this projectthelanguagé®ythorf wasselected
for its simplesyntax,elegantandcleansemanticspowerful methodsof corveying
ideas,exceptionhandling,dynamictyping andbinding, orthogonalstructure sta-
bility, portability, andextensibility andflexibility. The sourceto this programcan
befoundin AppendixB (Pagel6).

The programbeginswith theget _fil es() function,checkingto seewhether
the programis a modulebeingcalledfrom anotheprogramor from thecommand
line. If it wascalledfrom thecommandine the systemargumentsarechecledand
input andoutputfiles arestored. Theprocess_fil e() functionis called,which
storesthe output of get _known_t arget s() into the variableknown_t ar get s.
get _known_t arget s() works by connectingto the databasestoring the query
(queryingfor classtype,variant,andspecificfrom thetabletarget),andreturning
the outputfrom the query Oncethis list hasbeenreturned ‘gt2import.py” steps
throughthe currentinputfile line by line (therebyallowing files of extremelength
to beprocessed).

Upon encounteringhefirst line the bytesper pixel valueis found by calling
get _bytes_pi xel (), which opensthe file againand searchedor the first refer
ence thenparsingit andextractingits bytesperpixel value. Thenthe sequencéo-
cationis storedandl oad_sequence_i d( byt es_pi xel ) is called,whichconnects
tothedatabasegheckso make surethissequencéasnotalreadybeenenterednto

“ht t p: // www. pyt hon. or g



thedatabaseandinsertsthe needednformationinto thesequence_| ocati on ta-
ble (AppendixC.2)if thisis a new sequencéocation. Controlis handedbackto
process_file() andthetime atwhichthis sequencavasrecordeds stored.

The secondline of the gt2 format containsthe numberof targetsin the file,
sothis valueis storedasnunber _t ar get s for lateruse. Startingon line threethe
numberof referencegor eachtargetis stored,sonunber _t arget s linesareread
and parsedfor the numberof referencedor eachtarget. Thesevaluesare then
storedin adictionaryfor usein parsingthe mainsectionof thisfile.

In linesfour throughfour plusnunber _t ar get s targetspecificinformationis
stored. “gt2import.py” iteratesthroughnunber _t ar get s, readingeachline and
storingthe valuescontainedon thatline in alist which is thentransformednto a
dictionary A consisteng checkis alsodone(throughcheck _consi st ency()) to
help ensurethefile formatis valid. In the gt2 format, priority levels are storedas
words(“PRIMARY,” “SECONDARY,” ...) butthedesignediatabaseisesnumer
alsto sortpriority, sothis valueis converted. The class type, variant,andspecific
valuesarethenstoredasastringinto thelist t ar get _i ds, to enablechecking.The
currenttarget codeis checled againsthe list to which wasjust addedandif there
is no match“gt2import.py” proceedsandqueriesthe databaseo seeif this target
is enteredor not. If not, all neededargetinformationis storedinto the database
throughan!| NSERT query if thetargetis alreadypresentthis processs skipped.

We have now enteredhe“main” sectionof thegt2file, wherereferencalatais
stored.“gt2import.py” iterateshroughl i st _t ar get s, checkingto seewhetherit
shouldappendor overwrite eachtime. The temporaryoutputfile is openedhow-
evermary lineswereindicatedearlierareread,checledfor consisteny, andstored
in adictionary Theoutputis thenformattedasatabdelimitedfile andwrittento the
outputfile. After thisif EOFis encounteredgt2import.py” breakselseit contin-
uesto thenext line. Oncethecurrenttamget's referencefave beenreadandwritten,
the outputfile is closed,currentdirectoryis stored,andthel oad_frame_rows()
call is made loadingthe outputdatainto the databaséthe LOAD commands sig-
nificantly fasterthaninsertingrows individually). Oncethedatais loadedthetem-
poraryoutputfile is erasedandthe next targetis processed.

6 Resaults

Theutility “gtimport.py” successfullycorvertsdatacurrentlyin the gt2 formatfor
usein the designeddatabaseallowing all ground-trutheddatato be loadedinto
this database Communicationwith an externaldatabasevithin C wasprovento
be relatvely easy asdemonstratedby mysqgl_example.c(AppendixA). Finally,
newly ground-truthedequencewereeasilyadded.



7 Conclusions

This projecthasshavn that integration a relationaldatabasevith ATR systems
is possible that currentroutinescanbe mademoreflexible throughthe ability to
abstracexisting tools from file formats,andthat databaséntegrationcanprovide
moreaccuratdilterstherebyimproving ATR Systemsability to detectandidentify
tamgets.

8 Areasfor Further Study

Thetwo primary areasof studyto follow up on this researcldealwith extending
currentATR Systemdo accesghe designeddatabaseisingthe examplecommu-
nicationcodeandextending“gt2import.py” to parseawider arrayof formats.
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A mysgl_example.c

/*

*
*
*
*
*
*
*
*
*

*

This code showshow one would connectto a MySQL database do select
statmentsparse the output geneated by thesestatmentsjnsert new
information into the database and drop information that may no longer be
needed.

Originally written in 1999 by Chris Frost (< chris at frostnet.advicom.ngf)
under the Scienceand EngineeringApprenticeshipProgram.

$ld: mysglexamplec,v 1.4 1999/07/2920:43:38 frost Stab $ 10

#include <stdioh>
#include <mysqglh>
#include <errmsgh>

/* Define’DEBUG’ for someverboseoutput */
[* #defineDEBUG */

int selectfunctMYSQL mysql constchar *query 20

{

/* *

* Let's do somedefiningfor the neededvalues*

*, / _*
7

int queryresult /* Value returnedby mysglquery */

MYSQL_RES query out, *query outptr; /* Output from query */

int query.out.rows, *query out_rows_ptr;

int i; /* For loop to display contentsof num.query.columns| */
unsigned int num.query columns

unsigned int num_rows_affected 30
MYSQL_ROW row;

/* Lengthof a returnedfield. we haveno idea how long it is, but 100
* soundslike it may work (hmm,this isn’'t ugly) */

/* Samplecode simply stored this value into an unrefeencedpointer */
unsigned int length$100], *lengthsptr;

/* Associatepointers */

query out_rows_ptr = &query out_rows,

guery out_ptr = &query out

lengths ptr = lengths 40

[* Perform the query on the database use mysqlrealqueryif ther
* might be binary data returned (mysglquery interprets '\0’ as the
* end of the query string). Also, mysqglreal.query is faster

10



* sinceit doesnot call 'strlen()’ on the query string. */
if (queryresult= mysqglLquery&mysqgl query)

{
fprintf(stderr "ERRCR runni ng query:\n%\n\n",
mysqgLerror&mysa));
return (EOP);
}
else
{
#ifdef DEBUG
printf(" Debug: query sent to database.\n");
#endif
}

[* Stoe query results*/
if (((queryout ptr = mysgLstore resul{&mysq)))

{
fprintf(stderr "ERROR getting query results:\n%\n\n",
mysgLerror&mysq));
return (EOP);
}
else if (queryoutptr) /* Thee are rows */
{
#ifdef DEBUG
printf(" Debug: query seens to have succceeded\n");
#endif

printf("\ nQut put fromaquery ' %’ follows.\n", query;

PR (==

num.query.columns= mysqgLnum_fieldgquery out_ptr);
while (row = mysqLfetch.row(query out_ptr))
{
lengths ptr = mysql fetch_lengthgquery out_ptr);
/* Numberof columnsis one if only one total, but
* sincewe start at 0 (one less),we only do a less
* than and not an equals*/
for (i = 0; i < (int) num.query.columns i++)
{
/* Let's line everything up nicely */
if (i > 0)
printf("\t");

/* Sugyestedto uselengthsptr[i] insteadof
* lenghts[i]. Not sure why . . . */

printf(" % *s", (int) lengthsptri], row[i] ? row[i]

}

printf("\ n"); /* Returncharacter for above printf,

* this way we can print out multiple

* columns*/

11
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PR (- \n");
printf(" End out put fromaquery.\n\n");

/* Numberof returnedcolumnsand rows */
query out_rows= mysqlLnum.rows(query out_ptr);
#ifdef DEBUG 100
printf(" Debug: % u rows returned.\n", queryout rows_ptn);
if (num.query.columns> 1)
printf(" Debug: % col utms returned.\n",
num._query.columns;
else if (num_query.columns= 1)
printf(" Debug: % col urm returned.\n",
num._query.columns;
else
printf("Error: Nunber of col ums returned fromquery
is %, |ess than 1\n", num.query.columng; 110

printf(" Debug: info on | ast query: %\n", mysqgLinfo(&mysq));

#endif
}
else /* mysqglstore_result() returnednothing; shouldit have?*/
{
if (mysqLnum_fieldg&mysq) == 0)
{
/* Query doesnot return data
* (it was not a SELECT)*/ 120
num_rows_affected = mysqlaffected rows(&mysq);
printf(" Nunber of rows affected by query: %\ n",
num.rows_affected;
}
else /* mysqglstore_result() should have returneddata */
{
fprintf(stdert" Query Error: 9%\ n",mysqglLerro&mysq));
/* If we get a number what doesthat mean?*/
#ifdef DEBUG 130
printf(" Debug: %", mysglLnum.fieldg&mysqb);
#endif
return (EOP);
}
}

/* Free the memoryusedby mysqglstore_result() */
mysqLfree_resul{query out ptr);

140

int updatefunctfMYSQL mysql constchar *query
{

12



/* *

* Let's do somedefiningfor the neededvalues*
*, /| _*

int queryresult /* Value returnedby mysglquery */

MYSQL_RES query out, *query outptr; /* Output from query */

int query.out.rows, *query out_rows_ptr;

unsigned int num_rows_affected 150
/* Lengthof a returnedfield. we haveno idea how long it is, but 100

* soundslike it may work (hmm,this isn’'t ugly) */

/* Samplecode simply stored this value into an unrefeencedpointer */

unsigned int length$100], *lengthsptr;

/* Associatepointers */
query out_ptr = &query out
lengths ptr = lengths

160
/* Perform the query on the database use mysqlrealqueryif ther
* might be binary data returned (mysglquery interprets '\0’ as the
* end of the query string). Also, mysqglreal query is faster
* sinceit doesnot call 'strlen()’ on the query string. */
if (queryresult= mysglLquery&mysqgl query)
{
fprintf(stderr "ERRCR runni ng query:\n%\n\n",
mysgLerror&mysq));
return (EOP);
} 170
else
{
#ifdef DEBUG
printf(" Debug: query sent to database.\n");
#endif
}
if (mysqgLnum_fieldg&mysq) == 0)
{
/* Query doesnot return data 180
* (it wasnot a SELECT)*/
num_rows_affected = mysql affected rows(&mysq);
printf(" Nunber of rows affected by query: %\ n", numrows_affected;
}
else /* mysqglstore_result() should have returneddata */
{
fprintf(stdert" Query Error: 9%\ n",mysglLerrog&mysaq));
/* If we get a number what doesthat mean?*/
#ifdef DEBUG 190
printf(" Debug: %", mysglLnum.fieldg&mysqb);
#endif
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return (EOP);

int main)

{

}

/* *

* Let's do somedefiningfor the neededvalues*
*, /] _*

MYSQL mysqt

char hosf] = "host", /* If NULL assumedo be localhost,may be
* ip addressor hostname*/

usef]= "user", /* MySQLIlogin name if null current user*/

passverd ]=" passwor d" ,/* If null no passowd, do not encrypt*/

dif] = "dat abase"; /* Databaseto which we will connect*/
unsigned int port [* If not zeo will usefor tcplip

* connection*/

constchar unix_soclet, *unix_soclet ptr;
unsigned int client.flag; /* Usually [0|null], but can setvarious

* client flags, suh as compess,ODBC,

* and a few other things */
constchar queryselect] = "SELECT i d, nane, other_info FROMepoch";
constchar query.updat¢] = "1 NSERT | NTO epoch (name, other _info)

val ues (' M60’, ' sand-colored paint’)";
constchar query deletg] = "DELETE FROM epoch WHERE nane = \"MO\"";

/* Associatepointers */
unix_soclet_ptr = &unix_soclet,

/* *
* Now lets init and connectto mysql*
*, */

printf(" Connecting to MySQL server. . .\n");
if (ImysgLconnectgmysql host user passverd))
{
fprintf(stderr "\ nERROR connecting to database:\n%\n\n",
mysqgLerror&mysa));
return (EOP);
}

[* Various bits of info */

printf(" Connecti on I nfo: 9%\ n", mysglLget hostinfo(&mysqp);
printf(" Connecti on i d: %\ n" ,mysqLthreadid(&mysaq));

printf(" Server Version: %\n\n", mysqglgetsener_info(&mysq));

if (mysqLselectdb@mysql db))

{
fprintf(stderr "\ nERRCR sel ecting dat abase:\n%\n\n",

14
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mysgLerror&mysap);
return (EOP;

/* *

* Now that we're connectedo the database executeour queries*

* */
250
/* Do a selectquery */
printf(" Executi ng query:\n\"%\ "\ n", queryselec};
if (selectfunctmysql queryselect == —1)
{
fprintf(stderr "\nERROR i n sel ect _funct, exiting prematurely.\n\n");
return (EOP);
}
/* Do an insert query */
printf("\ nExecut i ng query:\n\"%\"\n", queryupdaté; 260
if (updatefunctmysql queryupdatg == —1)
{
fprintf(stderr "\ nERROR i n update_funct, exiting prematurely.\n");
return (EOP);
}
/* Do anotherselectquery showinginfo has beeninserted*/
printf("\ n\ nExecut i ng query:\n\"%\"\n", queryselecy;
if (selectfunctmysql queryselect == —1)
{ 270
fprintf(stdert"\ nERROR i n sel ect _funct, exiting prematurely.\n\n");
return (EOP);
}
/* Do an updatequeryto eraseall refeencesof M60's */
printf("\ nExecut i ng query:\n\"9%\"\n", querydelete;
if (((updatefunctmysql query deletg))
{
fprintf(stderr"\ nERRCR i n updat e_funct, exiting prematurely.\n\n");
return (EOP); 280
}
/* *
* All done close connectionto MySQL *
*. *
/
#ifdef DEBUG
printf("\ nDebug: cl osi ng MySQL connection.\n");
#endif
mysqgLclosé&mysq); 290

15



printf("\'n"); /* give the user an extra space it looks nice */
return o;

B gt2import.py

\beginfverbatin}

#! Jusrbin/erv python

# Usage gt2import [file(s) in] (must not include path

# $ld: gt2importpy,v 1.5 1999/07/26 19:01:43 frost Stab$

""" Takes groundtruth formatedfile and outputsfile for import todatabase
Usage gt2import [file(s) in] (must not include path

About 10
Data corverter, takes file storedin groundtruth versiontwo file format

parsesthe file, performsvarious queriesto gatherinformation on the current

target and doeswhat is necessanto load the frame info into the database

Originally written in 1999 by Chris Frost (< chris@frostnetadvicomnet>) under
the Scienceand EngineeringApprenticeshipProgram

This programassumeghat the first dataentiresbit depthis the samefor the

entire sequencethe depressiorand aspectinformation in the headerof

input files is ignored and doesnot checkto seeif databeingloadedinto 20
the currentframe table has beenloadedbefore

from string import split, atoi, upper
import sys posix 0s
from MySQL import *

def get files():
""" Associatefrom which and to which files we should read and write"""
global infile, baseoultfile, outfile_target outfile_sequencdocation 30

# If we areran from the commandline, look for paramaters
if __name_ =="'__main__"
iteration= 2
while iteration <= len(sysargv):
infile = sysamgviiteration — 1]
baseoutfile = infile + '
outfile_target = baseoutfile + ‘tamgetinsert

print 'Processing infile 40

16



processfile()

iteration = iteration + 1
# If no commandline arguments ask what file we shouldread
if len(sysargv) == 1:
infile=inputFile from which we shouldimport datep )
baseoutfile = infile +
outfile_target = baseoutfile + ‘tamgetinsert
outfile_sequencdocation = baseoutfile + \
'sequencdocationinsert

print 'Processing infile
processfile()
def check consisteng(line, filename keywords values$:

""" Check numberof keywords versusnumberof valuesto checkformat ""
if keywords != values

print ""

print - =============
print" - —————— "

print " | Error. This file is not gt2 compliant"

print " | "

print "| In line" line," of" filename" there were' ,values

print " | entrieswhile | was expecting, keywords "."

print " | Pleasemanuallyinspectthis file and correctit."

print"4+———————— —— — ,
print" —————

print ""

raise FileConsistengError, 'Pleasemanually inspectthis file and correctit.’

def get.bytes pixel():
""" QOpensa copy of currentinput and readsfirst datarow's b/ip entry'""
input = opertinfile, 'r)
line = inputreadling)
line = inputreadling)
values= split(line)
numbertargets= atoivalue$0])

# Skip over referenceger target

iteration= 1

while iteration <= numbertargets
line = inputreadling)
iteration = iteration + 1

# Go forward one and skip fields names

line = inputreadling)
line = inputreadling)
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90
# Skip over generictagetinfo
iteration= 1
while iteration <= numbertargets
line = inputreadling)
iteration = iteration + 1

# Skip over field summaryand field names
line = inputreadling)
line = inputreadling)
100
values= split(line)
bytes pixel = value$19]

inputclose)
return bytes pixel
def processfile():
""" Stepthrough currentinfile line by line and parsé""

110
input = operinfile, ')

tab=""

line ="
currentfile_line = 0
list_tamgets= []

tamgets references= []

global sequencsfile

print "\nRetrieving list of known tamgets’

known_targets= get.known_targetsg) 120
print 'List retrieved and saved’

# Loop through until reachingEOF
while line 1=
line = inputreadling)
currentfile_line = currentfile_line + 1

# Segencdilename path and time recorded
if currentfile_line == 1:
print " \nParsing HeaderInformation.. . ." 130
bytes pixel = get.bytes pixel()
values= split(line)
sequencsfile = value$0]

load_sequencdd(bytes pixel)

sequencead = get.sequencdd()

18



# Extracttime sequencevas recordedfrom sequencdile 140
# this assumeghe time is the next to last’_’ entry

values= split(line, '_’

time_recorded= value$—2]

# Number of targets
elif currentfile_line == 2:
values= split(line)
numbertargets = atoi\value$0])
iteration= 0
while iteration <= atoivalue$0]) — 1: 150
list_targetg0:0] = [iteration
iteration = iteration + 1
list_targetsreversg)

# Numberof referencedor eachtarget
elif currentfile_line == 3:
targetref_dict = {}
iteration= 1
for iterationin list_tamgets
values= split(line) 160
targetsreference®:0] = [atoivalue$0])]

line = inputreadling)
currentfile_line = currentfile_line + 1
iteration = iteration + 1

targets referenceseversd)

check consisteng(currentfile_line, infile,
len(list_targety, len(tamgets referenceg 170

# Createdictionary of target numberand # of references
# Robertsonsuggestedising this insteadof map (below)
for iterationin list_tamgets

target ref_dictllist_tamgets \

[list_targetsindex(iteration]] \

= tamgets referenceffist_tamgetsindex \

(iteration)]

#for target.num referencesnumiin \ 180
#mapNone list_tamets targets references
#tamget ref_dictitarget num = referencesnum

for iterationin list_tamgets

print ‘'Target, iteration 'has, \
target ref_dictfiteratior], 'references

19



# Tamet specific headerinfo

elif currentfile_line == 4 + numbertamgets
iteration= 1 190
target.ids = []
tamgets proc = []

while iteration <= numbertargets
values= split(line)
keywords = [tamet, 'class 'type,
‘variant, 'specifi¢, 'aspect 'depression
‘priority’, 'namé]

check consisteng(currentfile_line, infile, 200
len(values, lentkeywords)

target.id_dict = {}

for value keyword in \

mapNone values keywords:
target.id_dictlkeyword] = value

# Corvert priority to integer
targetid_dictl'priority’] = \
uppe(target.id_dict’priority’) 210
if targetid_dict['priority’] == 'PRIMARY:
target.id_dict'priority’] = '1’
elif target.id_dict'priority’] == 'SECONDARY:
target.id_dict'priority’] = 2’
elif targetid_dict'priority’] == 'TERTIARY:
target.id_dict'priority’] = '3’
elif targetid_dict’priority’] ==
'QUATERNARY:
target.id_dict'priority’] = 4’
else 220
raise FileConsistengError, 'This file hasa target
of lower priority than quaternary
which | do not currently know how
to deal with. Pleasecorrectme
to processthis file’

# Save tamget identification string to list

target.ids[0:0] = [tamgetid_dict'clasg+\

'~ + tamgetid_dict'type] + ' + \

target.id_dictlvariant] + '_’ + \ 230
target.id_dict'specific]]

taget.code =\
[atoitarget.id_dict'clasg)]),
atoitarget.id_dict['type]),
atoitarget.id_dict['variant]),
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atoitarget.id_dict['specific])]

# If we have alreadyprocessedan identical
# tamget break 240
if target.codein tarmgetsproc

print ‘Target ", tamget.code \

™ was processeckarlier during this session

skipping’

break
else

tamgets prod—1:—1]= [tamget codg

# Checkto seeif we know aboutthis tamget

if not target.codein known_tamgets 250
pit\p—————— - — —— — —
print 'Target Code’, tamget.code
print 'New target encounteredSaving target

summaryinformation and inserting

print 'into databasdor future use’
print " "

insertnew_target.info(\

target.id_dict’namé,

target.id_dict'clasg, 260
target.id_dict'type],

target.id_dict'variant],

target.id_dict'specific],

target.id_dict’priority’])

print '‘Databasenowv updated resumingoperations

iteration = iteration+ 1
line = inputreadling)
currentfile_line = currentfile_line + 1 270

target.ids.reverse)
inputreadling) # Skip over row containingfields names

else # we arein the main 'data of the file
print " \nParsingand Loading Data Rows . . ."

keywords = [tamget, 'indec, 'frame, 'range,

ul_x, ulLy’, "aim_x’, 'aim_y’, 'size.x’, ’size.y’, 280
‘patch.max, ’patch.min, ’patchmean, 'time_gt,

‘time_modified, 'aspect 'depression

'scm, 'b_mean, 'bytes pixel, 'patch edge offset top,

‘patch edge offset bottom, 'patch edge offset left’,
‘patch.edge offset right]
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frame_row_dict = {}
tamgetid_last= 0
id = "\N' # auta.incrementedby MySQL

for currenttargetin list_targets
print 'Currenttarget’, currenttamget \
"(with’, numbertamgets — currenttamget —1, \
‘remaining’

outfile = baseoutfile + 'frame + '— + \
tamet.idgcurrenttarge] + ".insert

if tamgetidgcurrenttargef == tamet.id_last
output = oper{outfile, 'a)

else
output = operfoutfile, 'w’)

target.id_last = target.idgcurrenttamgef
cycle=1

while cycle <= tametref_dictfcurrenttarget:
print target ref_dict{currenttargeq \

— cycle,
values= split(line)

check consisteng(current file_line, \
infile, len(keywords, len(values)

for iteration in keywords
frame_row_dictikeywords \
[keywordsindex(iteration)]] \
= valuegkeywordsindex \
(iteration)]

outputwrite(id + tab + \
time_recorded+ tab + \
framerow_dict'time_gt] + tab + \
framerow_dict'time_modified] + tab +\
framerow_dict’aspect + tab + \
framerow_dictfdepressiofh + tab + \
sequencad + tab + \
frame_row_dictlindex] + \

tab + frame.row_dictl'frame] + \

tab + frame_row_dictfaimx] + tab + \
frame_row_dictl'aim_y’] + tab + \
framerow_dictful_x7] + tab + \
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frame_row_dictlul_y’] + tab + \
framerow_dict['sizex] + tab + \
framerow_dict['size.y] + tab + \
framerow_dicrangé] + tab + \
framerow_dict’patchmin] + tab + \
frame_row_dict’patch.max] + tab + \
frame_row_dictl'patchmeari + tab + \
frame.row_dict’b_mear] + tab + \
frame_row_dictl'patch.edge offset top]\
+tab+ \

frame.row_dict\
[patch.edge offset botton] + tab + \
frame_row_dict\
[patchedgeoffset left] + tab + \
frame_row_dict\

[patchedge offsetright] + tab + \
framerow_dict'scm] + '\n’)

line = inputreadling)
currentfile_line= currentfile_line+ 1
# Ugly, canwe do better
if line == ":
break
cycle = cycle + 1
print "\n’
outputclose)

# MySQL wantsthe full pathto the file it will
# be loading
full_path.outfile = osgetcwd) + /' + outfile

load_frame rows(full _path.outfile, \
target.idgcurrenttamgef)

# Now that we have loadedthe data erasethe
# intermediatefile
string = 'rm —f ' + oultfile

print string

posixsystengstring

print 'File loadedand intermediatefile erased continuing\n’
print "+ ————— —— —— "
print '|——— File parsingand loading complete———|'
print "+ ————— ——— — ¥

inputclose)

def get. known_tamets):
""" Retrieve list of known tamgets""
DBH = connectdatabasg
print *Connectioninfo:’, DBH.hostinfq)
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query = 'SELECT class type variant specific FROM target
query results= DBH.do(query
known_targets= query results

return known_targets
390
def load frame rows(frame filename tamget.id):
""" Load rows of datain db from outputedfile"""
DBH = connectdatabasg
print *Connectioninfo:’, DBH.hostinfq)

guery = 'LOAD DATA INFILE "' + framefilename+ ™ INTO TABLE
frame’ \ + targetid
print query

STH = DBH.queryquery 400

def insert new_tamget.info(name tclass type variant specific priority):
"""Insert new target info and createappropriateframe table' " "
DBH = connectdatabasg
print *Connectioninfo:’, DBH.hostinfq)

# Insertgenerictarget info into table tamget

query =\

'INSERT INTO target (name class type variant specifi¢ priority) VALUES (\

+'\" + name+ '\" + ', + tclass+ ’,’ + type + ’, ' + variant 410
+°, " + specific+ ’, * + priority + 'y

print 'Query\n, query \n’

STH = DBH.queryquery

# Createa frame target table will fail if table alreadyexists

print 'Creatingnewv frame table for this target type .’

table attributes= ’( id int unsignednot null auta.increment primary key (id),
time_recordtime not null, index time_recordindex (time_record,

time_gt datetime time_modified timestamp aspectdouble depressiordouble 420
sequencad mediumintunsigned findex mediumintunsigned frame smallint

unsigned aim_x smallint unsigned aim_y smallint unsigned ul_x smallint

unsigned ul_y smallint unsigned size.x smallint unsigned size.y smallint

unsigned range smallint unsigned patch.min double patchmax double
patchmeandouble b_meandouble patch edgeoffsettop smallint

patch edge offset_ bottom smallint patch edge offset left smallint

patch edgeoffset right smallint scm double)’

query = 'CREATE TABLE frame’ + tclass+ '_' + type + '’ + \

variant+ ’_’ + specific+ '\n’ + table attributes

print query \n’ 430

STH = DBH.queryquery
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def load_sequenced(bytes pixel):
"""|nsert sequencdilenameinto databasg'"
DBH = connectdatabasg
print *Connectioninfo:’, DBH.hostinfq)

# Checkto make surethis file doesrt alreadyhave an entry
query = 'SELECT file FROM sequencdocation WHERE file ="’ + \
sequencsile +"’
query results= DBH.do(query
if query.results
# If this sequencdile alreadyexists dont insertit again
pass
else
query = 'INSERT INTO sequencdocation (file, bytes pixel) VALUES \
(" +'\" + sequencdile + '\” +, ' + bytespixel + 'y
print 'Query\n, query \n’

STH = DBH.queryquery

def get.sequencead():
""" Retrieves sequenceadentificationnumbet" "
DBH = connectdatabasg
print *Connectioninfo:’, DBH.hostinfq)

query = 'SELECT id FROM sequencdocation WHERE file = "’ + \
sequencsdile + ™’

print 'Query\n’, query

query results= DBH.do(query

print 'Sequenceads that match our currentfile:’, query results

sequencad = query result$o]

# Turn our query resultsinto a single number not a list

sequencad_number= sequencad[0]

return sequencad_number

def connectdatabasg:
""" Connectto the databaseand return DBH"""
database- 'database
host = ’localhost
user= 'uset
passwerd = 'passverd
print *Connectingto, database’databasehostedon, host . . .’
DBH = connecthost user passwrd) #()—>localhostthis userno passwd

DBH.selectdidatabase
return DBH

getfiles()
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\endverbatin}

C SQL

C.1 Target table

CREATE TABLE target /* generic target information */

(

id smallint unsigned not null auta.increment /* uniqueidentifie 2 16-1 */
primary key (id), /* setupprimary key */

namevarcha(g0), /* nameof target, 80 characteis max (gt2 limit) */
classint unsigned, /* classnumbey 2" 32-1 (gt2 limit) */

type int unsigned, /* type of class, 2" 32-1 (gt2 limit) */

variantint unsigned, /* variant of typg 2°32-1 (gt2 limit) */
specificint unsigned, /* specificof variant, 22 32-1 */

priority tinyint /* priority of variant, 2°8-1 (+/-) */

)

C.2 Sequencelocation table

CREATE TABLE sequencedocation /* table which holds actual filenamefor seqs*/
(

id mediumintunsigned not null auta.increment /* uniqueidentifie; 2" 24-1*/
primary key (id), /* setupprimary key */

file tinytext, /*filename and path as text, limited to 2" 16-1 ascii characters*/

bytes pixel tinyint unsigned /* bytesper pixel, 2"8-1 */

)

C.3 Frametable

CREATE TABLE frame <id> /* info on ead frame with a sepeate table for eah
* uniquetarget.id */
(
id int unsigned not null auta.increment /* unique identifier 2" 32-1 */
primary key (id), /* setupprimary key */
time_recordtime not null, /* time sequencevas recoded */
index time_recordindex (time_record, /*index time_recod for speedyseaches*/
time_gt datetime /* time frame was first ground truthed */
time_modified timestamp /* time frame last modified*/
aspectdouble, /* aspectof target, double precision*/
depressiordouble, /* angle of depessionof target */ /* CHECK: in
* sequencdocation? */
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sequencad mediumintunsigned, /* refeenceto sequencdocation.id */
findex mediumintunsigned,/* index in gt2, usesfindex b/c of keywords, 2" 24-1*/
frame smallint unsigned, /* framein sequence2*16-1 */

aim_x smallint unsigned, /* X aimpoint, 2*16-1 */

aim.y smallint unsigned, /* Y aimpoint, 2*16-1 */

ul_x smallint unsigned, /* upper left X coodinate for patch, 20 16-1 */
ul_y smallint unsigned, /* upper left Y coodinate for patch, 2" 16-1 */
size.x smallint unsigned, /* size of patdh along X, 2 16-1 */

size.y smallint unsigned, /* size of patch along Y, 2*16-1 */
rangesmallint unsigned, /* range to target in metes, 2216-1 */
patch.min double, /* minimumvalue of patdc pixel values*/
patchmax double, /* maximumvalue of patch pixel values*/
patchmeandouble, /* meanof patch pixel values*/

b_meandouble, /* meanof badkground (non-patt) pixel values*/
patch edge offset top smallint /* for usein cad overlay */

patch edge offset. bottom smallint /* for usein cad overlay */

patch edgeoffset left smallint /* for usein cad overlay */

patch edgeoffset right smallint /* for usein cad overlay */
scmdouble /* signal to cluter ratio */

)

C.4 Imagetable

CREATE TABLE image/* holds actual images, for possiblefuture use*/
(
id integer unsigned not null auta.increment /* uniqueidentifie 20 32-1 */
primary key (id), /* setupprimary key */
frame_table varcha(100), /* to which table the frameid belongs.
* format: framet<id> */
frame.id integer unsigned, /* store to which frame we belong do we needthis?*/
image mediumblob/* binary image, max 2" 24-1 bytes*/
)i
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