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RouteDetector: Tracking your location with 9-axis sensors
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Qi: (%, % Td1, Tal, *) [a2:(s4,*,7d2,Ta2, 1) ]  [3: (58, *, Td3, Ta3, 1) |
stsatanra Ly (on l(S4,SS,Td2,Ta2,Ll£ < l(SX,Sll,Td},TaS,Lli -
@ [aa:(s5,*, 7d2,1a2,12)|  [as5:(s9, %, Td3,7a3,12) |
1(85,89,Td2,Ta2,L2) None -
Input: dpt./arr. Time sequences I(S1,85,Td1,Tal L2} \ S5 > S9 Output: candidate routes
{Td1,Ta1}, {Td2,Ta2}, {Td3,Ta3} Routel: {1,54,58,511}
Q6: (S6, *, Td2, Ta, L3) Route2: {$3,57,510,512}
§p JSzseTdLTLLI 7 None
[a7:(s7,*,7d2,1a2,19)]  [as: (510, % ¢3,23,19) |
1(82.56.Td1 Tal .L4)_ 1(57.510,Td2,Ta2,L2, (S10,512,Td3,Ta3,L4)
S3 >\ S7 S10 >\ S12
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Algorithm 1 00000000 DOOO0OOOOODOO
1: D =false > Initial state
2: foralln=1,2,...do

3:  if V, =0AND V,,; = 1 then

4. Ty =ty > 1, is time at block 7.
5: D =true > A vehicle has been departured.
6:  if V, =1 AND V,.; =0 AND D = I then

7. Ty = the1

8: D =false

9: if T,— Ty > 7 then

10: return 7, T4
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#include <string>

#include <sstream>

#include <vector>

#include <fstream>

#include <algorithm>

#include <iostream>

#include <unordered_map>

#include <boost/functional/hash.hpp>

using namespace std;
/274 T I I O I o O A A A N A A R AR A
struct Link({
int prev_id;
int next_id;
int from_station;
int to_station;
int leave_time;
int arrive_time;
}s
//00000 0D 0000000 o0oOooooao
struct Route({
vector<int> links;
vector<int> stations;
vector<int> lacs;
int change_count;
int seqg_count;
int latest_id;
int latest_from;
int latest_to;
int latest_arrive;
};
//0000000
void printer(Route *r){
for(int i=0;i<r->seq_count;i++){
printf("%d ",r->stations[i]);
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printf("%d",r->latest_to);
printf("#");

}

Syo/000000000oooooooooo

int score(Route *r, vector<Link> *1links,
unordered_map<int, vector<int>> *from_index){

int result = 0;

for(int i=0;i<(r->seq_count-1);i++){
for(auto link_id: (*from_index)[r->stations[i]]){

if((*1links)[link_id].to_station == r->stations[i+1]){
result += 1;
}
}
}
return result;

}
//vector0 000000 Ounordredmapl OO
template < typename SEQUENCE > struct seq_hashf{
std::size_t operator() ( const SEQUENCE& seq ) const{
std::size_t hash = 0 ;
boost::hash_range( hash, seq.begin(), seq.end() ) ;
return hash ;
3
};
template < typename SEQUENCE, typename T >
using sequence_to_data_map =
std::unordered_map< SEQUENCE, T, seq_hash<SEQUENCE> > ;

int main(int argc, char* argv[]) {
Link *1link;
vector<Link> links;
char fname[20];

unordered_map<int ,vector<int>> leave_index,arrive_index, from_index;
vector<Route*> *candy=new vector<Route*>;

int bit,link_id, seq_number;
FILE* fp;
//0000000000000000C000000D0O000oOoOoooan
fp = fopen("../data_sun/c_link_data","rb");
link_id=0;
while(1){
link = new Link;
bit = fread(link, sizeof(Link), 1, fp);
links.push_back(*1link);
leave_index[link->leave_time].push_back(link_id);
arrive_index[link->arrive_time].push_back(link_id);
from_index[link->from_station].push_back(link_id);
link_id++;
if(!bit){ break;?}
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3
//0000000000000D00000O00d
int N;

int *leaves,*arrives,*changes;
scanf ("%d" ,&N);

leaves = (int*)malloc(sizeof(int) * N);
arrives = (int*)malloc(sizeof(int) * N);
changes = (int*)malloc(sizeof(int) * N);

for(int i=0;i<N;i++){
scanf ("%d",(leaves+i));

3

for(int i=0;i<N;i++){
scanf ("%d", (arrives+i));

3

for(int i=0;i<N;i++){
scanf ("%d", (changes+i));

//00000
for(auto link_id:
if (links[link_id].arrive_time ==
Route *route;
route = new Route;

route->1links.push_back(link_id);

leave_index[leaves[0]]){

arrives[0]){

route->stations.push_back(links[link _id].from_station);
route->lacs.push_back(links[link_id].leave_time);
route->lacs.push_back(links[link_id].arrive_time);

route->lacs.push_back(0);
route->change_count = 0;
route->seq_count = 1;

route->latest_id = link_id;
route->latest_from =
route->latest_to =
route->latest_arrive =

candy->push_back (route);

}
for(int i=1;i<N;i++){
vector<Route*> *next_candy =

,S/00000000000000004d
sequence_to_data_map< vector<int>,
for (auto r *candy) {

links[link_
links[link_id].to_station;
links[link_id].arrive_time;

id]. from_station;

new vector<Route*>;

vector<Route*> > same_route;

same_route[{r->latest_from,r->latest_to}].push_back(r);

}

,S/00000000000000004d

for(auto same: same_route){
Route *r = same.second[0];
,//000000000
if(changes[i]==0){

if(links[r->latest_id].next_id!=-1){

int n_id =

links[r->latest_id].next_id;
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193

00 ADOOQOODODOOODOODOOO

if((links[n_id].leave_time==leaves[i])
&&(links[n_id].arrive_time==arrives[i])){

vector< int >::iterator clIter = find( r->stations.begin(),

r->stations.end() , links[n_id].to_station);
if( cIter != r->stations.end() ){
delete r;
}else{

r->links.push_back(n_id);
r->stations.push_back(links[n_id].from_station);
r->lacs.push_back(links[n_id].leave_time);
r->lacs.push_back(links[n_id].arrive_time);
r->lacs.push_back(0);
r->seq_count++;
r->latest_id = n_id;
r->latest_from = links[n_id].from_station;
r->latest_to = links[n_id].to_station;
next_candy->push_back(r);
}
}else{
delete r;
3
}else{
delete r;
}
//0000000
}else if(changes[i]==1){
vector<int> target;
for(auto id : from_index[r->latest_to]){
if(links[id].leave_time==1leaves[i]
&&1inks[id].arrive_time==arrives[i]){
target.push_back(id);

1

for(auto n_id:target){
Route* new_r = new Route;
*new_r = *r;
vector<int> vec;

vector< int >::iterator clIter = find( new_r->stations.begin(),
new_r->stations.end() , links[n_id].to_station);
if( cIter != new_r->stations.end() ){
delete new_r;
continue;
}

//0 000000000000
if(n_id==1links[r->latest_id].next_id){
delete new_r;
continue;

vec = new_r->1links;
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210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

vec.push_back(n_id);
new_r->1links = vec;

vec = new_r->stations;
vec.push_back(links[n_id]. from_station);
new_r->stations = vec;

vec = new_r->lacs;
vec.push_back(links[n_id].leave_time);
vec.push_back(links[n_id].arrive_time);
vec.push_back(1);

new_r->lacs = vec;

new_r->change_count += 1;

new_r->seq_count++;

new_r->latest_id = n_id;

new_r->latest_from = links[n_id].from_station;
new_r->latest_to = links[n_id].to_station;
next_candy->push_back(new_r);

}
delete candy;
candy = next_candy;

//00000000
sequence_to_data_map< vector<int>, vector<Route®*> > same_route;
for(auto r : *candy){
same_route[{r->latest_from,r->latest_to}].push_back(r);
}
for (auto same: same_route){
Route *r = same.second[0];
printer(r);
printf("%d\n",score(r,&links,&from_index));
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