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Analysis on the Variation for Speed Difference and Spacing
of Travel Vehicles in Uninterrupted Flow using GPS
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ABSTRACT

The travel behavior can be analysed microscopically using GPS because the travel characteristics
can be found out by travelling two test cars loaded with GPS equipments. The speed difference and
spacing variation between the lead vehicle and the following’s in uninterrupted flow are the important
variables related to capacity and safety. This study analysed these with data obtained by travelling the
4th Line and 28th Line of the national road. The variation width in speed difference in the run time is
below 3.0%. But, related to the speed difference in the situation of acceleration and deceleration the
difference after 4second is bigger than that just after the start. The spacing variation is similar to this.

The spacing just before deceleration concerning safety was analysed. When the theoretical values by
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the modeling method and observed values were compared, the observed values were analysed
125226 shorter than the other in average.
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TABLE 1. Raw data segment of GPS equipments
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160239 | 3600251 12903855 | 28050367 38610087 | 14230 | 11 | 3600069 12903984 | 28017117 38630187 | 14110 | 11
16:0241 | 3600250 12003874 | 28050243 38612947 | 14250 | 11 | 3600067 12904002 | 28016805 38632900 | 14130 | 11
16:0243 | 3600248 12003.896 | 28049043 38616261 | 14230 | 11 | 3600065 12904006 | 28016511 3636515 | 14100 | 11
160245 | 3600245 12003920 | 28049464 38619879 | 14230 | 11 | 3600062 12904050 | 28016033 38640133 | 14080 | 11
160247 | 3600243 12003940 | 2809158 3862892 | 14240 | 11 | 3600060 12004072 | 28015733 38643447 | 14080 | 11
16:0249 | 3600241 12903960 | 2808852 386250.06 | 14250 | 11 | 3600068 12004002 | 28015427 38646461 | 14070 | 11
160251 | 3600238 12903979 | 288358 38628773 | 14260 | 11 | 3600086 12004112 | 28015121 3849474 | 14070 | 11
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TABLE 2. Data segment of travel speed and distance

N o8 xt 2 = = &

AL TosgE [ ol o5z | FHoIS 5

(m/2sec) Hzel(m) (km/hl’) (m/2sec) Azl(m) (km/hl’)
16:02:39 28,80 24051.92 51.84 2727 24044.00 49.09
16:02:41 2863 2408055 5153 277 2A071.27 49,09
16:02:43 3398 2411383 59.90 36.22 24107.49 65.20
16:02:45 36,50 24150.33 65.69 36.44 24143.93 6559
16:02:47 30.28 24180.61 5451 3324 217717 5083
16:02:49 30.29 24210.90 5453 3025 24207 42 54.45
16:02:51 29,09 24239.99 52,37 30,24 2493766 54.43
16:02:53 3028 2427027 5451 9877 24266.43 5179
16:02:55 30.30 2430057 5453 20,05 2429543 52.29
16:02:57 30.28 24330.85 5451 9858 24304.06 51.44
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FIGURE 3. Speed variation of lead vehicle
and following's

geb A fh A Sl E
AR A Holol
#7} £ Aolg molw
W5 ol et
Hl8) epke] Algkabo
Aaparepel %ws) vl
7 A
o= Aol

xo b
lo o B¥

©
H

ey rE

i

L 32

&

=)
ofN *
=N

By

o ol ‘JH’ 4
fo =
2

i o
)
o
2

I
l-'E
of

>
>

B

T o2
ol
ok
rieow
r‘m
o,
o
f
o
H

o F
Kt
b
b
3
ot

It
e
>

iy
)
2
=)
o
+r
N
i
ke
>
&
=~
o
1y
=)

oo ®

>
SR
2 jo Jp ot

f
2
%
_Nﬁ
o
2
2 4
g
o
ofy
2
oft
Lo
oy
fi
AL
!
N

FIGURE 4. Speed difference and cumulation
interlead vehicle and following's

e FAZ e, F g &E
wafele} A %o wred )
F Ak ShAR, Fhdel 23, 33 A%

Folgol wel FEAFS HEEE F
2 mebrhe e, of 7oA walshe

oR=4
Aeggre] vAG SEwsts QEshl g

A slab Aot gJol EAGF flonz

pud

2 2 Mo A o it H1 e fo o

13.33m/sec(47. 99km/hr) o]
G st BEEHAE A2 45R0), 2



ANG 718717t B4E B SRR o F-4g]l © 2 dedozA gl

Mgtk AN b A 2R & 2AdEst o 343 olfde ¢ 4 At

EAol7h A, Abe] A% RS Aolde & 122 oL F- el 2 W glo

F v, AU E A Aol SEgele)
¥

2) AMzZtg ool w2 HE Xt

TABLE 3. Increase/decrease rate of speed 3.

difference in the run time 1) 7|=2704
=N FIEN SN 2574 (spacing) ol & 19 5ol A%
2 £E37} &k SEE . ; - : = a5 =
TE RS 4S5 e AR A& 20 Aol FAF W, o)
4% w10 st gt HAAF ok WHel A FEAT
oI ' ' o oF WAL A B AFHAL F
4;?5 16448 —8LT5 1977 BFY W oht b A ddFd B3R
- A= FEAe] W] thg Aol Ba
ol +11.20 —24.33 +2.50 st oS ARAl 2] 2 AFzHA
~ A A7 AS 53 Zolth WA, A3
17?0 16 1911 364 1196 : ol = N /\E]r’]' q 3
iy Aol AAANE ol Fu, FEE
i?f; +203 310 +1.06 HEEE golet shd 4 Q)3 22 xdol
o
7Fs 3ttt
Nl BAS JhEAle FEA 1w xi= 2 ®)
3 ANEPA R FRBte], 7t7ke] #abo] | :
Zxe AR Lxzlol Z71eS BA FEAEE AR Aol wep e
sk 4% 992 AA EAdA 27]9 ez ame] wgAE s Euhd, F
Zwato] FHS V|FoR Tl 4% o &% Apekel AAADY x = A (97 "ok
Zpololl Wiz el T - AES F 33 o] A 2%
_ ) } - x =08+ 9)
ekt SEAtole] Wat AAKoR Pi 2,
A A WEE= Agke] gl=d, Messer 5 T x5 AFRE 9 AF] gg
(1997)9] Aol A= 7} - & A1z 270 & AJeke] WEdo] 1, T a7k ok Ao] En
o] Whgo] ¥ dASAL Yok B A gu maqq = Aastel T4
‘—Ly]_oﬂ/\i}:_ 7]- @.é}:o] }\]7_(1}_1__ __(_,): O—d A}o] —]14 -”] ] ]'Lﬂﬂ(fap) XOIE ]’ O]'Oq .u_\_]_
o) 4 Arolbl e = dral ol g EAE A (0% o) B 4 R, o] A
~ox = R = S = = =
o T S e EES ST oeoh sle) e Ae digske] gesh A
=2 4 = =
e T A e AT :ﬂﬂf* (D3} 2t o] e F Ade A&ws} 3
BUL WA FAVE AL WE o), Areraaunel S wee 44N
4"‘8}_ o?l'oﬂ’c‘ 0]%_*] ZHH 7]'77]"\': 6448/0'/] 94 i}'%ﬂ'a /‘\_Zé/_\_]o] E_]_D]—
78S e Aok PSR o9t vsd
0 %7] 4% B4e 4610%0] FEE, 4~8% %= s+x=NL—x 10
%?_}oﬂli 81.75%9] %Eﬁ?} é?‘E— Zj]'iﬂ‘ L]'E} S_US+Ji—L+NL+xO (11)
Wi glek 2Ela AhEA B el SE 2d; 24,



58

Analysis on the Variation for Speed Difference and Spacing of Travel Vehicles in Uninterrupted Flow using GPS
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FIGURE 5. Basic concept of spacing
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