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¥ Bi-level Optimization Framework

Input required data for Algorithm 1 of all
ane group (1 to L) for multiple days (1 to D

Execute Algorithm 1 for lane
oroup { on dav n

Output total delay matrix for lane group [
with each TOD interval of multiple days

» 1d total delay for all TOD intervals on D days (s)

[ lane group (L lane groups 1n total)
[ set of critical lane groups
n day (D days 1n total)
P TOD interval (p TOD intervals 1n total)
dp total delay of TOD interval P on day # (s)
_2 average total delay of TOD interval P for D days (s)
047 SD of total delay of TOD interval P for D days (s)
gp effective green time of lane group / in TOD interval P (s)
Cp cycle length in TOD interval P (s)
Lp duration of TOD interval P (s)
1L sum of the durations of all TOD intervals (s)
L, total lost time for each cycle (s)
LHm Hax) minimum (maximum) duration of TOD interval (s)
g ghax) minimum (maximum) effective green time (s)
cymchor) minimum (maximum) cycle length (s)
14 robustness ratio

Algorithm 1: Method of adjusting TOD intervals for estimating delays

Input: Total No. of data-collecting periods / (with each duration of T;), duration set of TOI

intervals {L p}f,zl, cumulative arrivals A,, effective green time set {gp }f,zl, effective red

time before green set {rp},’_?,:l, and cycle length set {Cp }1[;=1-
Output: Total delay d; for each data-collecting interval i.
Initialization: tp <« YpLp, A9 =0, D? =0, ¢ =0
for i=/:1do
Update A% <« A5 ! and D} « DL 1;
Update k; « (A5 — AL)/(T1 + &i—1);
if i >0 and i < t; then
Update ¢; <« mod(T; + €;_1,C1);
return d; with g4,11,C1, k1 for |(T; + €_1)/C1] cycles;
Update A5 « A7 + k;Co|(T7 + €i-1)/C1l;
return D} for |(T; + €;_1)/Cy| cycles;

elseif i >tp and i <tp,q (P+1=<)p)
Update ¢; « mod(T; + €;_1,Cp41);
return d; with gpyq,7p41,Cpy1,kpy1 tor [(T7 + €i-1)/Cpi1] cycles;

Update A5 < A7 ' + kiCpiq|(T7 + €i—1)/Cp+1l;
return Di for |(T; + €;_1)/Cp+1]| cycles;

end for
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Log (SD of total delay): log(s)
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