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Abstract

il
ement in Bida town of Niger

The paper explored Urban Traffic Planning and Manag
ion models of All-or-Nothing Traffic Assignment

State using conventional transportati

Technique and floyd’s Algorithm 1o find minimum links and associated link flow
volumes of commercial motorcycles that ply the routes in the (own. The paper
presented Iraffic counts (inflows and ourﬂm;'s) of commercial moftorcycles in eight
selected Centroids.in the town during three peak periods (7am — 8am, 1pm - 2pm and
4dpm - Spm). Minimum paths were identified to ensure good movement/flow of traffic

and to reduce cost for the comm ercial motoreyclists.
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1 Introduction
nse highway traffic networks, and random congestion in urbar

Comp]icalqd road environments, de

difficulties of logistic (ransportation. Traffic jams result in decreased speed of comz
Jogistic lransporlalion costs, and decrease in the customer service level. Hence, esta
routes with high efficiency, improving the timeliness of the logistic system, and reducing general

urgently required [1]-

The all-or-nothing assignmen
assignment refers 10 the process 11 W
accerding (o a specific assignment algorithm to obta
flow of each road segment. Supposing that the impedance 0
by the traffic flow of this road scgment), all trips of a product

the shortest path between such points at one time, and no poi
is called the all-or-nothing assignment method [2, 3. 4]

The Floyd Algorithm, also called Floyd—Warshall algorithm 1s a shortest path algorithm. It is an example of dynamic

programming which was published in its currently recognized form by Robert Floyd in 1962. The Floyd—Warshall algorithm

u each pair of vertices. Floyd's algorithm is more general than Dijkstra's

. The algorithm represents an n-node network

compares all possible paths through the graph betwee \
because it determines the shortest route between any two nodes in the network
rix gives the distance dij from node i to node j, which 1s

4s a square matrix with » rows and # columns Entry (i,j)of the mat
finite if  is linked directly to j, and infinite otherwise [5,6,7]

anning, and management. Traftic
various paths of the network
h road segment and the total
ling time 1s not influenced

affic distribution, pl
(OD) trips are assigned to
t flow of each OD at eac

tant (the trave
ting point is likewise assigned to

ments. Such assignment method

{ method involves the concept of tr
hich existing Origin-Destination
in the assignmen
f a road segment 1s a cons
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nt is assigned to other road seg

e of trips between given origins to certain

imum link path and volun

LI Objectivces of the Study
d Floyd’s algorithm.

lhe“"’.ic‘cli\'c of this paper Is 0 identify the min

destinations in Bida town using all-or ng assignment technique an

L Materials and Methods

Accord".”g to [8), the idea of Flo

;Onnec(mg distances shown on the t
et dyj < dyj
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Fig. 11110 utei — k= j. This TPl operatiop o
. aaet oute .
i Wi ¢ indirec w;\
from i~/ with th
1 -oute 11 . | .
. i . The diagonal elemgep,
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. i ari ach element d;in
1 k and column & as pivor row and pivot column. Apply the triple operation 1o eac "
General step : Defie row & and ¢ S
Dy, for all i and j. It the condition '
dy + dyj < dy, (i#k,j# k. and 1 # ] )
is satisfied, make the following changc.:s}:1 e
> /T 1 .1 Dk—]\vlt ik Kj
(a) Create Dy by replacingd;jin . - - |
(b)) Create Syby replacing S inSy-withk Setk=k + 1. Ifk=n+ 1 stop; else repeat step k

Step A:Here, row k and column # define the current pivot row and column. Row
1, n and column j represents any of the columns 1,2, .
sum of the elements on the pivot row
optimal to replace

. b
ire presents any of the TOWS L, ?i]"'“;m}g K
~»and k- 1, n. The triple operation can be applied as follows.

en 11
. . . e reant] ment, then
and the pivot column is smaller than the associated intersection ele
the intersection distance by the sum of the pivot distances.
After n steps, we can determine the shortest toute between nodes 7 and j from the
MatricesD), andS, using the following rules: '

L. From D, dijgives the shortest dist
2. From S, determine the intermediate node = Siith
8=k ands, = J- stop; all the intermed;ate
nodes i and k, and betweennodes k and JI8].

3. Results and Discussion
3.1 Data Presentation

The Survey on motore
Area of Nigey
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nodes of the route have

sweel!
\ . . nrocedure bet’
been found. Otherwise. repeat the P“’“Cd
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: : ada o 4 s Carrie a, Bida s
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Figure 2: A Digraph of TAZs
Table 1: TAZs Dgﬁned
CIRICO ESSO JUNCTION
BANGAYE [ 1.uncHITA ]
WADAT A POLY JUNCTION
BANYAGI FEDERAL POLY BIDA
Table 2: Link Arrax_ﬁlble
T T = |
FromTo [ 1] 2 [2 41516177
1] 24 el " x
EEsIE e e e
I N EA ESERES S 8 | »
e P S RN E T
_,l_ﬁ_;_',ﬁ_,'_;_ 2|14
8§ |wlrl™ o 5[4l

jate travel times, for instance zone | has direct link to

1k with their assoc
ithout direct link are marked with .

N()tc- N . .
: Table 2 indicates the zones that have direct lir
nutes respectively. Those W

zone 2 ; ! . ]
2 and 3 with travel times of 2 and 4 nu
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Inflow) during peak periods of the TA ;
Attraction (I - :
ie Productions (Outflow) and Attrac 1-2PM S~ 6PM h
Table 3 Trahce Pic \" ~8AM {traction Pl‘()(lUCli()n Allr* -
action | Production Alnhnw Outflow Ation ]"ﬂn“, '
Zone | Production "““[.] W Outflow 50 500 i
| Quiflon " 150 ¢ 750 000 ?
| S0 7 0 300 _/D 500 |
2 (S 5%0 300 — =50 50 i
3 S0 = 640 880 N m |
d - 750 650 600 m\m
: " 640 300 220 0 S50
¢ Ll - © 330 430 20 m
7 420 238 500 740 750 m l
. X0 - — e produced from and attracted to Zones \ '
Note: This was head count of molorcycles as they were pro

3.2. Problem Formulation and Dataxz'\nalysls on sind Attraction in the TAZs
Table 4 Trip Generation: Average T rip Production an ¢

Zonc Production (Outflow) Attraction (Inflow)

500 650

2 660 720

3 350 420

4 730 850

) 640 600

6 340 570

7 370 440

[ 10 700

TOTAL 4200 4950
Observe from able 4

.
that the total outflow 1s not equal to total mflow, i.e

zﬁ,a:4mm:zﬁﬂg=4%o

Thus. we adjust UIp attractions 1o mateh otal attraction equal to (otal production

as shown in (he table 5, Ustally,
dtuactons are modified (o make therr sum equal to that of the production. Thjs js done by applyine (he following oy
cach atracyop for each zone; )
- . sN b, ) )
Adjusied 1P Allraction (ATA4;) ‘E,'\.‘]A"( Aj; where P ig Production and 4 is

v attraction.
}:
Table - Adjusted trin inflow in the TAZs
Z(;nc Trip Produa:(ign (Outflow) Adjusted TriE Attraction (Inflow)
: 500 552
2 f){»() 611
y -‘30 356
— 243 721
“T\.* 509 ;
3 '
S ‘ e |
370 """"""“‘f:‘:--—-——-—-—-——- ?
. 200
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T cie i 15 the dlSldn o o Nula
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!
i : s roduction
s Y o a . _— , - —_ roduc
Dyy=gp _ SO0 gy, 0. Fop CXample AL A s Altraction aty and 7is the Total of p

Mg = = 74

azog =13, D“ =

Ny 500 x 7-
4200 2.D,, = 0X 721
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Table 6: Trip Distribution Table
- 1 2 3 4 5
. : -

//"L‘_-——-———(T = g, = 6 7 8 Obtained (P) | Actual (Pi) Row Factor (1)

: 342 P86 Lol |ss [ a4 [ 7 435 500 115
— | 27 :) 56 | 113 80 | 76 | 9 | 03 56 560 17

3 0 51 0 60 42 40 3 A
P 2 31 | 49 320 350 1.09

1 9‘(» 10‘6 62 0 88 | 84 | 65 | 103 605 730 1.21

z xi 0;« sea o] o [ 7a 57 o 562 640 1.14

6 4( 4_1) 29 | 58 | 41 0 30 | 48 301 340 113

7 4‘) 54 31 64 45 43 0 s2 337 370 1.10
8 ‘\f) 89 | s2 J1os] 74 [ 70 | 354 0 524 610 1.16

Obtained (4)) 486 | SIS | 327 | 596 | 432 | 444 | 340 508 3047 4200
Actual (4)) 352 | 611 | 356 | 721 | 509 | 484 | 373 594 4200
Column 114l 1o 109 121 1.18 | 1.09 | 1.10 | 1.17
Factor (F)
altractions are not equal to the obtained trip productions and attractions. Thus,

Observe from table 6 that the targeted trip productions and

an Adjustment of Trip Distribution is done using column factors from the table above i.e

0_4%_

Ay 552

A°

F = A—’l: For example, FY=
J
1.17
Calculations of New trip distributions ¢
multiplying column factors colunmn-wise and row fa
all the actual trip productions and
1 - F0 O for

DTjj = Fj xDyj, for example

DL, = F) xDf, = 1.19x73 = §7:D1, = F§ xDp3 = 1.09 x 42

an now be done by obtaining the column
ctors row-wise starting with colums
attractions are equal to the obtained trip productions

- 46: D1, = F{ xDfy = 1.21x 86 = 104.... D

w
=
-

0

Ay 721

A

l

121; ... Fg =

:nl:».
@

1.09: F) =

w

0

ET

336 596
teratively by

and row balancing factors. This is done i
bserved that

1 factor. At the fourth iteration, it was o
and attractions as can be seen in table 7.

1, = F9 xDg; = 1.09 x 54 = 59.

Table 7: Adjusted Trip Distribution Table (Fourth Iteration)
Zone 1 2 3 4 5 6 7 8 Obtained | Actual | Row Factor
1 0 7 | 46 | 104 | 71 | 62 | 48 82 500 500 1.00
2 100 | 0 2 | 141 | o6 | 84 [ 65 | 112 660 660 1.00
3 49 | 57 0 60 | 47 | 41 | 32 [ % 350 350 1.00
4 115 | 134 | 71 o 1110 | 97 [ 75 | 128 730 730 1.00
5 95 | 109 | 58 [133] O 79 | 61 | 105 640 640 1.00
6 o 57 | 30 | 6 | 47 0 33 | 55 340 340 1.00
7 52 61 32 74 50 44 0 57 370 370 1.00
8 92 | 107 | 57 | 130 s | 77 | 9] O 610 610 1.00
IR B
Obtained 550 | 611 | 356 | 721 500 | 484 | 373 | 594
=571 | 04
Actual 550 | 611 | 356 | 721 509 | 484 | 373 5
, . ——T 700 | 1. 00 | 1.00
Colomm Factor 11,00 ] 1.00 [ 1.00 | 1.00 T00 | 100 [1.00]100]

I Z0Nes

1gure 3: Trip volume from zone ON¢ to othe

. v . enciation O "M
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( atrmy »

fatrix Do an

3.4 Trip Assignm¢
Table §: Showng N

¢ by definition ¢7;=0 fori=j

- ual zero sinc
All clements along the main diagonal of matrix To eqL;amel]ts equal t
We note element dY, and dy; of matrix Do have 9? - Element
connecting nodes 1 — 2 and 1-3 are 2 and 4 respectively.

branch which is oriented from node 1 to 110
direct branch linking nodes 1 and 5 and so on.

o 2 and 4 since the length of th
dy, equals infinity since the network p, .
de 4. Element dfs of matrix Do equals infinity as well since there g !

. 3 Ny

¢ immediate predecessor of node j on the shortest path |,

i ding f
Note from the Sequence table that node i is th : 000 o _ o cading fy
node i to node j (for i #J). For this reason we have, elements of $;= $13= S14--- 1 and sy $23= Sp,... %) i

S0 on in matrix Sg.

Table 9: Iteration k=1

D[: ' . -Sl:
214 oo oo o B - | 1] 10 [ 1[0 ] 111
s 5 4 | o | o | 2 - 2 2 EENER
.4 6 - |5 o | oo | 8| 3 3 - 3 3 3 :, :
o 1215 -1 4157T% = 4 4 4 - 4 § 4 ;
o 4 0 4 - 7 o o 5 5 5 5 - 5 5158
Ol e o5 |7 - 1215 6 6 6 6 6 T 6 |6
o o0 8 o o 2 - 4 7 7 7 7 7 7 7
=l jojel o ]S54 8 |8 |8 [ 8 [ s 8%
1 1
2| - 1 2
3 3 1 - 3
At 4 T -
> 10 16 J6 |6
e 7 7 7
B8 18 |8 |3
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Table 11: Iteration k = 3

T2 | 2] 1 i
1| 2 | 2] 2 2
1 5 3 13 | 2] 3 |3 3
S T ~ | 415 o 7| - | 4| 4 4
0 4 10 | 4 N 7 ; : . 1 :
A A N I v e P I c T 6 16 -161]6
8 ] 8 : 2 N 4 7 7 _ 7
gl v ||| @] @[5 |4 - s 18 | 8|8 |8 |-
Table 12: Tterationk = 4
DJ: ERERUSRAIRR B s S4=
ny 4 x ey 7 7. 7
5 P o % V
2 1 4 14 16 B 12| aeEEEPFEE ¢ Ell
- 1 6 12 LA 14 | = ST - T 1 | 2 |5 Bl 3 | 2
6 " S § 8 o g 1 _ 3 4 / 3 3
2 | s ] - 1415 [13] 2 [ 213 4] 4 [ 3] 4
.4 ! 4 - 7 o 2 3 A 3 n 5 7 5
5 7 - 2 5 A A A 6 6 - 6 6
13 2 - | 4 51317 |3 EER 7 - 7
o | » | 5 | 4] - T 18 1 8 | s | 8|38 |8 | -
S5: -
! s _ AR :
2 - 6 1 2 | 4| 7 [10]w 2 T |21 2[4 |3 2
4 | 6 1519 10| 8 [ = 3 1 3] 4| 4|3 3
4 | 2 s | - | 4]5 3| » > 4 1 4 | -1 4| 43 ] 4
c 419 | 4| -7 117]|» 2 | 5| 45 - 5 | 4 | 5
9 | 7 10| 35| 71 - 2 | 5 4 4 2 | 6| 6 | - 5 | 6
2 l10] 8 |[13]17] 2 -4 31 31 7 | 3| 4 | 7 - 5
1T % | o | » | 5 | 41 - S 1 8138 | s| 8| 8| 8] -
Table 14: Iterationk = 6 . \
D(»: Sé—
' 2 4 4 | 6 | Y o i - 2 | 3 2 1 2 | 4 : 6
( —4'7_ 4 7 D N 1 - ] 2 2 4 D D
- ) Z | a | 5 = . = - }%‘
6 » B 9 10 | 8 Rk 3 ! 3 4 4 .
5 =1 - | 4 |5 740 2 4 4 - 4 4 f ¢
— 1T 7 BEEEEEEEEEE ¢
LI R T T 4 616 -16]6
7 110 | ¢ - . ' : : : . = : ;
0 8 . 7 - -
i 5 4 = D D D D b 6 S
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Matrices Ds and Sg furnish us with complete information on the lengtlls of tl?e :‘lllloit%slt I)Ia;hs and t
between all pairs of nodes in the transportation network respectively as.shown in the table g
Table 17: Recommended Shortest Path and Trip Volumes _

he nodes on thoge il

NODE : : - ’
FROM | TO | MINIMUMLINK PATH | TRAVE TIME TRIPS LINK VOLUME
(Min) _ | '
] : — >. 86 454
3 1-3 4 20 5
3 e " 105 297
! = 3 71 . 71
. [-2-4-6 9 62 12
7 1-2-4-6-7 .11 .’ -
g 1-2-4-6-8 14 82 2
5 1 7] 1 8 100 162
3 2-1-3 6 62 62
: 5 S —— 141 402 |
5 2-5 4 96 6
5 2-4-6 T 84 20l
7 2-4-6-7 Uk 65 65—+
S N R p e D 112 ' 112
, P e 49_ - 10
MN,; ‘ 3 2 6 57 5!
: R 5 69 BT
s T —— 47
6 3-4-6 0 - el
¢ \\ 41
8 3.7.3 —] =2 5
» 12 5s B
i
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, ] 4-2-1 ‘
ér/’?’— 4-2 . 115 115
3 | 3 2 134
R 4 iy | ﬂ J 249
5 4-5 - 71 71
6 1-6 i 110 110
7 4-6-7 = 97 300
-6-8 75 75
. 4-6-% 10 128 35
/ ] 5-2-1 3 9} 128
- 2 - : 3 95
1 2 5-2 1 5 =
3 5-4-3 9 = —5<§
. 24 4 133 9
6 5-6 3 191
7 5-6-17 . L 245
— 9
8 5-6-8 > 6l 71
T D 2 105 105
g = 9 49 29
— | 2 6-4-2
= 7 57 106
3 6-4-3 10 3 3
4 6-4 5 69 205
5 6-5 7 47 47
! 6-7 2 3 33
|8 6-8 5 55 55
/l__’ 1 7-6-4-2-1 11 32 52
2 7-6-4-2 9 61 113
3 7-3 8 32 3
4 7-6-4 7 74 187
5 7-6-5 9 50 50
6 7-6 2 44 281
8 7-8 4 57 57
8 1 8-6-4-2-1 14 92 92
2 8-6-4-2 12 107 199
3 8§-7-3 12 57 37
4 8-6-4 10 130 329
5 8-6-5 12 88 88
6 8§-6 5 77 494
7 g7 4 59 116
4. Conclusion
ver other means of transportation apart from motorcycles; and the methodology can also

This s can be -ali :
be ac;::}ljz]dt?z l:;h%ingfl]clsz egrt(:o(igns with modification in l-esp?clive data. Thew §tudy 'prov1ydesi_ l::b(;thl};xgsen.tv]anud futur;:
motorcyclists and other road users with minimum link paths and link flow volumes 1n B’ldddfOWI}. da e ﬂum:] tes “; \{ni
the information as a recommendation which can practically be implemented. "l?he .opmmz;’: .medt ho tr?[élls]s 1edf:t.ma‘u .e]nsﬂxc
of simple calculation in the all-or-nothing algorithm. meg to tl.lz cox:sxgeera‘tll](.);lx_a :terlig:;cs gi 1\1\1:1(0\5:2;5 tx;;u: Sﬁch :;
assignment process, the assignment results are more pmcncal and can adapt to the che , <
complicated road neiwork and heavy traffic volume.
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