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Support the What-If Analysis for Traffic History Data
Minsoo Lee" - Sujeong Cheong™ - Okju Choi™ - Boyeon Meang™

ABSTRACT

A vast amount of traffic data is produced every day from detection devices but this data includes a considerable amount of errors and
missing values. Moreover, this information is periodically deleted before it could be used as important analysis information. Therefore, this
paper discusses the implementation of an integrated traffic history database system that continuously stores the traffic data as a
multidimensional model and increases the validity and completeness of the data via a flow of processing steps, and provides a what-if
analysis function. The implemented system provides various techniques to correct errors and missing data patterns, and a what-if analysis
function that enables the analysis of results under various conditions by allowing the flexible definition of various process related
environment variables and combinations of the processing flows. Such what-if analysis functions dramatically increase the usability of
traffic data but are not provided by other traffic data systems. Experimantal results for cleaning the traffic history data showed that it
provides superior performance in terms of validity and completeness.
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INPUT: Table raw_table;
Time_Interval time_spec:
Location_Interval loc_spec:
Int imputation_mode;

Boolean user_input_smoothing_constant;
Float input_value, t;

OUTPUT: Table processed_table;

BEGIN
Table tmpl_table, tmp2_table, tmp3_table;
[+ QAR A2 #/

/+ AgAe A FAY7L

/x LFAG o/
/x AERA «/
/x B3z x/

input_value, t; OUT: processed_table ).
fx ARAD F FAYA} o/

OUT: after_completenessl], after_validitv[] );

after_completeness(], after_validity[] );
END

PROCEDURE High_Quality_Traffic_Data_Processing /+* i1%2 ztmzjg] dxneZE 44 =/
/* raw data table with volume, occupancy, speed columns */
/* time interval for data to process #/
/* location interval for data to process */
/* mode used for imputation */
/*® True if user sets smoothing value */
/* smoothing value given by user, period value*/
/* processed data table */
Float before_completenessl], before_validity[], after_completeness[], after_validity[J;

Preprocessing ( IN: raw_table, time_spec, loc_spec; OUT: tmpl_table );

Quality_Evaluation ( IN: tmpl_table, time_spec, loc_spec;
OUT: before_completeness], before_validity[] );

Filtering ( IN: tmpl_table, time_spec, loc_spec; OUT: tmp2_table );
Imputation ( IN: tmp2_table, time_spee, loc_spec, imputation_mode; OUT: tmp3_table );

Smoothing ( IN: tmp3_table, time_spec, loc_spec, user_input_smoothing_constant,

Quality_Evaluation( IN: processed_table, time_spec, loc_spec;

RETURN ( processed_table, before_completeness(], before_validity[],
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PROCEDURE Quality_Evaluation
INPUT: Table input_table;
Time_Interval time_spec;
Location_Interval loc_spec:
OUTPUT: Float completeness(], validity[];
BEGIN
Table tmp_table; String curr_column;

ReadSourceData ( IN: input_table, time_spec, loc_spec;
OUT: tmp_table );

FORi=1TO 3 DO

BEGIN

IF i=1 THEN curr_column = “volume”

ELSE IF i=2 THEN curr_column = “occupancy”

ELSE IF i=3 THEN curr_column = “speed”

[« FAYT} ZBRA L +/
/* input data table with volume, occupancy, speed columns */
/* time interval for data to process #/
/#* location interval for data to process */

AR A FT FA 240 w2t 1Y AE HolBEREH Ay

Ml gdolHe] nEHd A{E, £59 NFE Aol b/

GetTotalCount (IN: tmp_table, curr_column; OUT: v_sum;)

/et ddolE el mEE HF& £59] AS dolH A/

GetMissingCount (IN: tmp_table, curr_column; OUT: v_missing );

v_notmissing = v_sum - v_missing;

IF error_in_data= True THEN odElolE e wEa Ha4&, L5 277 AS
[ EP wEY HFE, 59 ANFE Ao ik
GetCountError (IN: tmp_table, curr_column; QUT: v_invalid )
fetiadelolE o] ¢hAA AL = AZo] opd dlolE|e] /oAt dolE A+ 100+
completenessli] = v_notmissing / v_sum * 100
/eriadelol el FaA At = 100 - (25 delele] Ma/2 50| obd dio]E g = 100)+/
validity[i] = 100 - (v_invalid / v_notmissing * 100);

END IF;

END FOR:

RETURN (completeness(], validity[1):

END;
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PROCEDURE Filtering /x LRWT T2 A ¥/

Location_Interval loc_spec;
OUTPUT: Table processed_table;
BEGIN

Float volume, occupancy, speed,

ReadSourceData ( IN: input_table, time_spec, loc_spec:
OUT: tmp_table );
GetCursor (IN: tmp_table; OUT : tmp_cursor );
curr_record = tmp_cursor.getNext();
WHILE curr_record != NULL

IF Exist(volume) = True THEN
IF Exist{occupancy) = True THEN

IF Exist(speed) = True THEN

END;

END;
ELSE Error(IN: curr_record, “speed”);
ELSE Missing(IN: curr_record, “speed”);
ELSE Error(IN: curr_record, “occupancy”):
ELSE Missing(IN: curr_record, “occupancy”);
ELSE Error(IN: curr_record, “volume”);
ELSE Missing(IN: curr_record, “volume”):
curr_record = tmp_cursor.getNext();
END WHILE;
processed_table = tmp_table;
RETURN (processed_table);
END;

INPUT: Table input_table; /* input data table with volume, occupancy, speed columns #/
/* time interval for data to process #/
/* location interval for data to process */
/* processed data tables */

Table tmp_table; Cursor tmp_cursor; Record curr_record; /* cursor to iterate among table

min_v = 0, max_v = 30, min_o = 0, max_o = 100, min_s = 0, max_s = 200,
feAbEAE AT HA 230 del Y48 AR Ho|ERAH A

volume = curr_record.volume; occupancy = curr_record.occupancy: speed = curr_record.speed:
IF (volume < min_v OR volume > max_v) = False THEN
IF (occupancy < min_o OR occupancy > max_o) = False THEN /+ & dlo|g7} e} +/

IF (speed < min_s OR speed > max_s) = False THEN

IF (volume = 0 AND speed !'=0) = False THEN
IF ( (speed * occupancy /12 <= 2.7% volume) AND
(speed * occupancy /12 >= 18% volume) ) = False THEN Do nothing

ELSE BEGIN /+ w5 $% Af8& 27 -99 & A& +/
Error(IN: curr_record,“volume”);
Error(IN: curr_record, “speed”);
Error(IN: curr_record, “occupancy”™);

ELSE BEGIN /* %%, £ 27 -999 2 A& +/
Error(IN: curr_record,“volume");
Error(IN: curr_record, “speed”);

S5 F -099 2 AF «/

/x &5 SdlolE Az ¥/

[x A& o -999 B AF «/

fx AFE FEdelgA v/
[ EF 5 999 2 A «/

/* WFF retrlolE A e
/x HolEd A & dacg 42 +/

Time_Interval time_spec;

records */

/x g dlolEl7t EA #/
[+ 57 do|E7L e/
/x Afr& dolEl7t EA4 /

/+ &% dlo]E 7} Elg %/
[+ FFI} £ @A} € +/

/x BEFEE AHE A7 B/
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tation 2(°]d AH FY F71 HE&H), imputation 3(*1 %+ 55 @@st

°|% &8 F7] H44), imputation 4(°|8 Az FY F7| Ba@se o dAE AAN A BB AF kE F
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PROCEDURE Imputation /M BERAY TEHX «f
INPUT: Table input_table; /* input data table with volume, occupancy, speed columns */ Time_Interval time_spec;
/* time interval for data to process */

Location_Interval loc_spec; /* location interval for data to process */
Int mode; /* mode = 11 AFAHATY, 2 o] Aeo]H o] &Y,
3 Az FF7IY, 4 o|HeE &4 #/
OUTPUT: Table processed_table; /* processed data tables */
BEGIN
Table tmp_table; Cursor tmp_cursor; Record curr_record; /* cursor to iterate among table
records #/

Int k,ij,l; Float imputation; String field:
ReadSourceData ( IN: input_table, time_spec, loc_spec:
OUT: tmp_table );
GetCursor (IN: tmp_table; OUT: tmp_cursor );
curr_record = tmp_cursor.getNext();
WHILE curr_record != NULL
FOR k=1 TO 3 DO /* for all fields in record */
BEGIN
IF k=1 THEN field = “volume”
ELSE IF k=2 THEN field = “occupancy”
ELSE field = “speed™;
IF ErrorOrMissing(curr_record, field) = True THEN /* 2E QF 1R A dl4tdoleld ojste] #/
BEGIN
IF mode = 1 THEN /e AFA QG ARG +/
BEGIN
i = Before(IN: curr_record, field);
j = After(IN: curr_record, field);

imputation = i+j/2; /e HAZ = (o] AR Hgk + o] FAH g2 «/
Update(IN: curr_record, field, imputation); /x AL 7E #/

END IF;

ELSE IF mode = 2 THEN /* olZdo|E o] A& «/

BEGIN

imputation = Before(IN: curr_record, field); /¢ 23 gk = o] dA Azt »/

Update(IN: curr_record, field, imputation);
END IF:
ELSE IF mode = 3 THEN fx AW EF7Y AR #/
BEGIN

imputation = BeforePeriod(IN: -T, curr_record, field);
/* A = JAAARTFZ] o4 Alzh #/
Update(IN: curr_record, field, imputation);

END IF;
ELSE IF mode = 4 THEN /x olEdolE F8% AL #/
BEGIN
FOR =1 TO 4 DO

IF ErmrorLanelcurr_record, i) = True THEN imputation = History(i);
Update(IN: curr_record, field, imputation); /*13 2228 135 o|gdo]E = oafl+/
IAARRABFE 27] 23432 o] do|E R v/
END FOR
END IF;
END IF;
END FOR;
curr_record = tmp_cursor.getNext();
END WHILE;
processed_table = tmp_table;
RETURN (processed_table):
END;
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PROCEDURE Smoothing

Location_Interval loc_spec;

Boolean user_input_smoothing_constant;

Float input_value, t;
OUTPUT: Table processed_table;
BEGIN

Int i; Float K, smoothing_result; String field; Int t;

ELSE K=03;
ReadSourceData ( IN: input_table, time_spec, loc_spec;
OUT: tmp_table );
GetCursor (IN: tmp_table: QUT: tmp_cursor );
curr_record = tmp_cursor.getNext();
WHILE curr_record != NULL
FOR i=1 TO 3 DO
BEGIN
IF i=1 THEN field = “volume”
ELSE IF i=2 THEN field = “occupancy”
ELSE field = “speed™;
IF NeedSmoothing(curr_record, field) = True THEN
BEGIN

Update(IN: curr_record, field, smoothing_result);
END IF:
END FOR;
curr_record = tmp_cursor.getNext();
END WHILE;
processed_table = tmp_table;
RETURN (processed_table);
END;

A JE@E E2 A2 o/
INPUT: Table input_table; /# input data table with volume, occupancy, speed columns */
/% time interval for data to process */
/#* location interval for data to process */
/* True if user sets smoothing value */
/* smoothing value given by user, period value®/
/* processed data tables #/

Table tmp_table; Cursor tmp_cursor; Record curr_record; /# cursor to iterate among table

IF user_input_smoothing_constant=True THEN K=input_value;

/* for all fields in record */

[+ A7y gt ooy «/

smoothing_result = (1-K)*Smoothing_result(IN: t-1, curr_record, field) +
K*Smoothing_data(IN: t, curr_record, field);
/+ BE3EHdolH = (1I-KxF#Eshdo]Bl(t-1) + K« do]H(t); +/

Time_Interval time_spec;

records */

[ AEA WA A o/
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