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Initial Calibration

Define Study Purpose & Goals

Field Data

Measures of Performance

Criteria

Initial Calibration
-Network
-speed-flow
-demand
-driver/vehicle

SIMULATION MODEL

Output

Re-calibrate

Evaluation Compare to criteria

Evaluation

Criteria not met

                  Criteria met

Evaluation of Model
Outputs

Study Definition
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Traffic sensor data

Calibration of individual elements
1. Speed-density relationships

of  segments
2. Capacities of segments

(accounting for intersections)

Subnetwork
calibration

System level calibration

Supply Demand

True O-D flows,
Route Choice

Initial parameter values

��WZe*|fgBQ � ]¬k�|�OÅTxgBQ�Q0]rw¬yUtne*Q0[¡tnaZWb�fgBtvy{WZ}*YDKjQ y{Tf}`sf}*aZ}*en�



� ��� � � 
 �	� � 	 � � � � � � � 
 � � � ���� � � � �	��� � � � � � E

wzQ�ShyBWb}*Yxw;tvgBQ~tnaZwB}ËWbYxsfWZ^`Wbsx|�tnaba_��S�tnaZWb�fgBtvy{Qhs¥N > |xSUT\tËS�tvabWb�xg{tvyBWb}*YµtnwBwz|f��QhwÅy{T�tvyÅyBTfQ�gzQ
WZwÅYf}�WbYpy{Qhg{tnS y{Wb}nY/�²QhyxUXQ�QhY'S�}nYÆyBWbe*|x}*|fwÅwBQhe*��Q�Ypy{whN

 �+8 � +'(� 1 �����=5;'0/�'�5 OÅTfWbwVWbYp^*}*a_^*QhwRS�tnabWZ�fg{t�y{Wb}nYH}n��tÅwB|f�M]rYfQ yxU]}*g�Q~U�TfQhgBQD}*gBWZe*WbYM]rsfQhwzy{WZY�tvyBWb}*Y
T�}VU�w�S�tnYË�²QÅtnS�Sh|fg{t�y{Q�a_��Q�wzyBWb��tvy{Qhs0��gB}n��yBTfQ¡wzQ�Yfwz}*g
S�}*|xYÆyBw
tnYfs�yBTfQ�gzQÅtngzQX^*Qhgz�0abWb�Z]
W_y{Q�s }*g0Yf}\gB}*|xyBQ3SUTf}*WZS�Q"A�}*wzwBWZ�fWbaZWZy{WZQ�whN � }VU]Q ^*Q�gh��yBTfQ3wz|f�fYfQ yxU]}*g�Q wzTf}*|faZs�S�}*YfwzWbw¬y
}n�XabWZY�QÆw~tnYfs�WbYpyBQ�gBwzQ�S y{Wb}nYfw�U�WZy{T wBQ ^*Qhg{tnaDWbYpyBQ�g{tvShy{WZ}*YfwhN �;wBWZYfe#wB|fSUT t®wB|f��]§YfQhyxUX}*g�Q
QhY�tn�faZQ�w~|fw�y{}/S�tngzgz�	}n|xy�y{TfQ�wBWZ��|fabtvy{WZ}*Y U�W_y{Tf}*|�y�yBTfQ�Q�gzgB}*gzw�WZYfTfQhgBQ�Ypy�WbY�sfQh�µtvYfs
Qhwzy{WZ�µt�y{Wb}nY3WbY®y{TxQ@AxgBQ�wzQ�YfShQ0}n�>gB}n|xy{Q~SUTf}*WZS�QvN

OÅTfQ~wzSUTfQ���tvy{WZS~WbY ��Wben|fgBQ � ] � }*|xyBabWbYxQ�wÅwB|xSUT'tËwB|f�M]rYfQ yxU]}*g�Q#S�tnaZWb�fgBtvy{WZ}*Y¥N

'� ������'-+'0� 1 �A��� 5�'0/ '�5 ��WZY�tnaZaZ�*�`y{TfQ�S�tvabWb�xg{tvyBWb}*Y®WZw sx}*YfQ�t�y yBTfQ�abQh^nQ�aR}n��yBTfQ�Q�Ypy{WZgBQ�YfQhy�]
UX}*gLQ�N�OÅTfWbwÅy{t^QnQhw;WZYÆyB}�tnS�Sh}*|fYpy;tnabaVyBTfQ~WbYpy{Qhg{tnS y{WZ}*Yfw¡y{Tftvy S�}*��Q�WbYpy{} Afabt��®��Q yxU]QhQ�Y
yBTfQ�^vtngzWb}*|xw�wzQ�e*��Q�YpyBw�N > |fSUTÒt/S�tnabWZ�fg{tvyBWb}*Y'y{t^QnQhw0S�tngBQ�}n�]yBTfQ�wzy{}`SUT�tnw¬y{WZS�WZyBWbQhw!tvYfs
QhgBgB}ngBw tngBWZwBWZYfeË}*|xy�}n�Ry{TxQ�sxQ���tnYfs/Q�wzyBWb��tvy{WZ}*Y¥N

� � � ���  ��
�! "�����6�0�1	 �w�������
	���������

M]Q ��}*gBQ(sxQ�S�WZsfWbYxe0|�A²}*Y3y{TxQ;y{QhSUTfYfWHI`|xQ(y{T�tvy]YfQ�Qhsfw¡y{}0��Q(|xwBQ�s3yB}0yUtvSRQ`aZQHy{TxQ(S�tnaZWb�fgBtvy{WZ}*Y�}n�
y{TxQ�wB|�A�AxaZ��wBWb�0|fautvyB}*g�� UXQ�YfQ�Qhs#yB}ËQ��6AfT�tnwzW`_hQHy{TfQ;yxU]}���}*wzy¡^`W_yUtna²SUT�tngBtnShyBQ�gBWZwzyBWbS�wÅ}v�dy{TfWZw
Afgz}*�fabQh� |

� ���� B � ��� � ��� �6WHQnQ;��}*w¬y¡wzWb��|fabtvy{WZ}*Y���}`sfQhabw��pyBTfQHwz|�A�Afa_��wzWb��|xautvyB}*gDWbY ?H�`Y�tSKjqrO y{}`}
WZw3t w¬y{}`SUT�tnwzyBWbSj��}`sfQ�a?
Ëy{Tftvy3|fwzQ�w®gBtnYfsf}*� YÆ|f���²Q�gzwµy{} e*Q�YfQhg{tvyBQ	t wzQBIÆ|fQ�YxS�Q�}n�
w¬y{}`SUT�tnwzyBWbS(^vtnaZ|fQ�whN
q§y�Wbw¡y{TxQ�gBQ ��}*gBQ(^nQ�g¬�#Wb�6A�}*g¬yUtnYpyXy{}ËgBQ�tnabWH_�QHyBT�tvy�Q�tnSUTjwzWb��|xautvyBWb}*Y
gzQ�wB|xaZy3WZw3}*Yfa_��t wBWZYfe*abQ A�}nWbYpyµWZY t�U�WbsxQ\sfWZwzy{gzWb�f|�y{Wb}nYG}n��^vtnaZ|fQ�whN qrY9��tnShy�� w¬y{|fsM]
WZQ�w0}v���Hc
O > q�K T�t�^*QµWbYfsfWZS�tvyBQ�s y{T�tvy!��WbwBaZQ�tnsxWbYfe/gBQhwB|fa_y{wdU�WZaba
�²Qµ}*��yUtnWZYfQ�sÒW_�¡y{TxQ
^vtngzWutn�fWZabW_yr��}n�>yBTfQ~wBWZ��|faut�y{Wb}nY3gBQhwB|fa_y{w�WbwÅWZe*Yf}*gzQ�sKi¤M]QhYfQBQv}*T�tna6Q yHtva 
 � � o N

�����$&�21 ��"�� � � �*-
�����F< � ���F� %8-�$&��-�������� �#� � �F�/���#� !F"2-8����+ �;� ��� �2� +>!F� �&�C� �F�/� ���>1 � -�� ���21(�#�?�A��� ���F�/+>� �;-�$���!F$&�
�������*��-�� + "#����� ��' -�� -�� ��$&� �F!>���A��' ���F� ��!����F"�� ���#� !F"�-����	$/���>+>�*"��



� m ��� ��� ��� 
 � � � � ��� � 
 � � � ��� � � � � �	��� � � � �

Traffic sensor data

Initial parameters
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Gradient-type method for finding
the next best search point
based on the estimated

gradient
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Experimental design method for finding the
next best search point based on the

information about the sample
performance estimates

gathered
so far
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