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APPENDIX A: LIST OF ABBREVIATIONS AND 
NOTATIONS 

Abbreviations: 

AGFLC: Ant-Genetic based Fuzzy Logic controller 
AS: Ant System 
AVL: Automatic Vehicle Location 
BRT: Bus Rapid Transit 
DB: Data Base 
FLC: Fuzzy Logic Controller 
FTA: Federal Transit Administration 
GFLC: Genetic Fuzzy Logic Controller 
GPS: Global Positioning System 
LRT: Light Rail Transit 
RB: Rule Base 
TPS: Transit Preemption Signal 
TSP: Traveling Salesman Problem 

Notations: 

x1,…,xN: state variables 
y: control variable 
Ai1,…,AiN: linguistic variables for x1,…,xN 
Bi: linguistic variable for y 
U1,…,UN: universe of discourse of x1,…,xN 
V: universe of discourse of y 
N: number of state variables 
M: number of rules 
i, j, r, s: city i, j, r, s 
K: number of ants 
S: city S, selected according to probability k

rsP  
k

rsP : the probability with which ant k choose to move from city r to city s 
q0: parameter of transition rule 
q: random number chosen randomly with uniform probability in [0,1] 

0τ : initial pheromone 
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ξ : pheromone decay parameter for local update rule 
ρ : pheromone decay parameter for global update rule 
tmax: maximal iteration of ACO 
k: ant k 

rjη : heuristic value on arc(r,j) 

rjτ : amount of pheromone trail on arc(r,j) 
k
rJ : set of cities that remain to be visited by ant k positioned on city r 
,α β : parameters representing the relative importance of heuristic value and 

pheromone trail 
Lk(t): length of tour constructed by ant k 
L+(t): the shortest path of iteration t 
L*(t): tour length of T*(t) 
T*(t): best-so-far tour till the tth iteration 
t: iteration t 
GR: remaining green time when a transit actuates the detector 
H: the time needed for a transit vehicle traveling from the detector through the 

far-side stop line of the intersection 
L: the time needed for a transit vehicle traveling from the detector to the 

near-side stop line of the intersection 
Gext represents the green extension time 
RR: the remaining red time when a transit actuates the detector 
AR: the all-red time 
Rtru: the red truncation time 
NE: the degree of necessity to implement TPS 
Nt: the threshold value preset to determine whether the priority is provided or 

not 
TF: traffic flows at all approaches in the green phase 
QL: queue length at all approaches in the red phase 
NL: negative large 
NS: negative small 
ZE: zero 
PS: positive small 
PL: positive large 
ck

r: the coordinate of right anchor of kth linguistic degree 
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ck
c: the coordinate of cortex of kth linguistic degree 

ck
l: the coordinate of left anchor of kth linguistic degree 

cmax: the maximum value of the variable 
cmin: the minimum values of the variable 
ri: position variable 
a: parameter of crossover 
h: parameter of mutation 
v: number of evolution epoch 
p: number of chromosome of a generation 
di: number of linguistic degree of xi 
δ : mature rate of GA 
fv: best objective value of the vth evolution 
ε : arbitrary small number 
ARi: the ith antecedent 
Cj: consequent j, j=1~J 
J: number of linguistic degree of the control variable 
CJ+1: the exclusion set 

ijθ : the reasonability value on arc(i,j) 
E: objective function 
Ep: value of objective function simulated by a predetermined rule table with 

equally distributed membership function 
TPD: the total person delays 
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