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A Map Database Structure based on Graph Structure and its
evaluation using a Fukuoka City Road Map

SHINYA HONDA™'  KUNIHIKO KANEKO?

When overlay displaying traffic information onto a network data such as road-network or traffic-network, it must be described as
point data and interval data. A point represents an intersection of roads, or a traffic signal, etc. Then, a map database constists of
two types of data. They are point type and interval type. These objects form a graph structure. The problem is the easiness of use
of graph data on a host language such as R language. In this report, a graph is mapped onto sets of records. It enables to handle
graph data easily using programming languages such as R language, SQL language, etc. In this report, a Fukuoka City map
database is also presented. Using a graph object describing roads in the Fukuoka City, graph handlings such as finding shortest
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paths becomes easy.
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D = ((M * 1atDiff)*2 + (N * cos(latAveRad) * lonDiff)"2)"0.5

M=6334834/ ((1 - 0.006674 * sin(latAveRad)"2)"3)"0.5
==6377397 /(1 - 0.006674 * sin(latAveRad)"2)0.5

latDiff = latRad1 — 1atRad2

lonDiff = lonRad1-lonRad2

latAveRad = (latRad1 + latRad2) / 2

lonRadl =lonl * PI1/ 180

latRadl =1atl * PI/ 180

lonRad2 =lon2 * P1/ 180

latRad2 =lat2 * PI/ 18
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8% {i f (nrow (df_b)==0) {

df_b <- df_NA}

else df_b <- cbind(df_b["V3”], df_b["V4"])}
df_c¢ <- cbind(df_a, df_b)
df_y <- rbind(df_y, df_c)

newdataframe <- function() {
df_x <= NULL
ways_refs <- read. table(”/home/sh /
Rproject/No. 1/dataframe/hw_ways_refs. csv” |
: id_ref ‘« colnames (df_y) <-
cbind (ways_refs[”V2”], ways_refs[“V3”])
1 ¢ ("nodellat”, “nodellon”, “node2lat”, “node2lon”)
df_xy <- cbind(df_x, df_y)
df_xy <- na.omit (df_xy)

while(i <= nrow(id_ref)) {
wayid <- id_ref$V2[i]
df_a <- subset (id_ref, id_ref["V2”] == wayid)
n <- nrow(df_a)
df_b <- df_a["V3"]
df_a$V2[n] <- NA
df_a <- na.omit(df_a)
df_b§V3[1] <- NA
df_b <~ na.omit(df_b)
df_c <- cbind(df_a, df_b)

He iRz
a = 6378137.0
b = 6356752. 314140
e2 <- (@2 -0b"2) /a2
Mnum <- a * (1 - e2)
df_z <- NULL
df_NA <- data. frame (d=NA)
df_x <~ rbind (df_x, df o) for i in 1:nrow(df_xy)) |
i< in x1 <= df_xy$nodellat[i]
} y1 <~ df_xy$nodellon[i]
x2 <- df_xy$node2lat[i]
y2 <- df_xy$node2lon[i]
dy <= (x1 - x2)*pi/180
dx <- (y1 - y2)*pi/180
my <- ((x1 + x2) / 2)*pi/180
W <- sqrt(1 - €2 * sin(my)"2)
M <~ Mnum / W3
N<-a/W
d <- sqrt((dy * M)"2 + (dx * N * cos(my))"2)
d <- as.data. frame (d)
df_z <- rbind(df_z, d)

colnames (df_x) <- ¢(”id”, “nodel”, “node2”)

nodes_attrs <=
read. table (“/home/sh/Rproject/No. 1

/dataframe/nodes_attrs. csv”)
df_NA <- data. frame (V3=NA, V4=NA)
df_y <- NULL
for (i in 1:nrow(df_x)) {

nodelid <- df_x$nodel[i]

df_a <~
subset (nodes_attrs, nodes_attrs[“V2“]==nodelid) ]
(if (nrow (df_2)==0) { colnames (df_z) <- ¢("weight”)
df a < d; NAJ newdf <- cbind (df_xy, df_z)
else df_a <~ cbind (df_a["V3"], df_a["V4"])} return (newdf)
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