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Last Mile API Specification v1.0

1. 7HR (Overview)

Last Mile2 AFEAIS| g8 A &S 2SS 2 Ho| Bl E=
oF Z|E A2|7t otdl, AR ATH=E BECCTV S Ciet 8
EE s

|&ot= & ofS2|A O U Y LIL}. T
5

= [E——] —
~F DI MEA HEH BRE M

11 7|5 28

Backend: Go (goroutine 7|8t & ZHEX| A4, H|O|H AP
Database: PostgreSQL + PostGIS (&7 GIO|E X 2])
Frontend: React + react-naver-maps

Data Source: OSM, & &H|0|Ef ZH

1.2 Q1 F 24
DE Q50| a3t Q80| = Authorization 8l 0| Bearer TokenS ZE&}d|{OF $hL|C}.

Authorization: Bearer {access_token}

£

| orCck &
1.3 3 S A

DE SE2 JSON HAO0|H, d& Al status ZE0| "success", &I A| "error"7t Bt2tEl L|C},

1.4 35 03 2=

Status ‘ Description

400 Bad Request — 28 If2f0|H &

401 Unauthorized - 13 E& F8 £ OtE
403 Forbidden — H3t 2=

404 Not Found - 2|22 EXHSIX| &
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429 Too Many Requests - 28 Kot 21t
500 Internal Server Error — M L§ & @&

2. Users Domain

AEXAE &2, F, 2 do: 2485 gEots =ML

POST /api/v1/users/signup
AE 8 & 2 2 J[Eg £8. A7t Al BE JfEFA = 022 £ 7/81E L/

Request Body

Parameter Type Required Description

email string 2= AHEAL Ol Y T4

password string EEa HE@HD (8} 04, 588 4F)
user_type string EE standard | wheelchair | stroller
Response (201 Created)

Field Type Description

user_id string (UUID) W= AFEAF 17 ID

email string SEE o|H Y

user_type string AR 5

preferences object =7|=tE 7HEK 278 (25 0)

L
ng
rE
fot
J
it

x

\

d AT (84 Ol e, LHAEAL + A + S+EA)

= 7HY YK (409 Conflict)

POST /api/v1/users/login
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O/ Eg/HZEHS oIF & E2 ElF

Request Body

Parameter Type Required Description
email string = A XL o|of &
password string e HZHs

Response (200 OK)
Field Type Description
access_token string JWT Access Token
refresh_token string JWT Refresh Token
expires_at string (ISO 8601) Access Token Bt= A|Z}

Hob Atet

Timing Attack &0] 22| X-& (constant-time comparison)

POST /api/v1/users/refresh

Refresh TokenS Al&3}0] M 22 Access Token & E/F

Request Body

Parameter Type Required Description
refresh_token string EE 7| & YZHEr2 Refresh Token

Response (200 OK)

Field Type Description
access_token string MZ& Access Token
refresh_token string MZ& Refresh Token
expires_at string (ISO 8601) Btz A2
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HL

oF A}SH

(B o

Token Rotation H&: 7| & Refresh Token2 SA| 2823}

GET /api/v1/users/me

A =222/ AR Z2E U IfSA 2E X8

Headers

Parameter Type Required Description
Authorization string = Bearer {access_token}
Response (200 OK)

Field Type Description
user_id string (UUID) AHEXEID

email string olm

user_type string AEX 7
preferences object 7hEX 28 AA|
preferences.stair_avoidance integer (0-3) AT 2o 2=
preferences.slope_avoidance integer (0-3) AR 3l0] 2=
preferences.safety_preference integer (0-3) M dE Mz
preferences.main_road_preference integer (0-3) e @M 2

PATCH /api/v1/users/me/preferences

APEALS] 84 2/ 2 E0-3) +8. 72 GH0/E A/Z.

Request Body (& HHIO|E)

Parameter Type Required Description

stair_avoidance integer (0-3) MEH 0=off, 1=5}, 2=%&, 3=4}
slope_avoidance integer (0-3) MEH 0=off, 1=}, 2=%, 3=%4f
safety_preference integer (0-3) MEl oMl 42 M
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main_road_preference integer (0-3)

Response (200 OK)

£ &l preferences 24| 2tz

DELETE /api/v1/users/me

Last Mile API Specification v1.0

318 &5 L PUCH LY 2 ) SA 9 F3 Kz

HOF ALt
Soft Delete & (HIO|H S+ 7|7t 29Y)

T E Refresh Token S A| It7|

Response (204 No Content)

GET /api/v1/spatial/gateways/pending

[ZE|AF HE] HE Lf7] 2/ A/EZ M2 25 £ Role: admin /8t Z 1.

Response (200 OK)

Field Type
gateways array
gateways|].id string (UUID)
gatewaysl].lat float
gateways|].Ing float
gateways|].type string
gateways|].status string

gatewaysl[].reported_by  string (UUID)

Description
tho| S XNEE =5

X

o

Z 1D

=

4c

A (side_door, underpass &)
pending

HMEX 1D
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3. Spatial Domain

K& HOIH, S &, Ar8AF HEE FEots =HAYULILE PostGIS 7|8 S 2| E &L

POST /api/v1/spatial/gateways

JIE A=Y GE AE FE Aote £/ FH N EZE & &F L7/ = pendingL =2 A E]
o, 2e|At 50/ & = AT 2.

Request Body

Parameter Type Required Description

lat float = Q= FtE

Ing float g 3k e

ype string Za side_door | underpass | park_entry |

shortcut

properties object M EY Z=7} O ELE{|O| Ef (description, photo_url &)
Response (201 Created)

Field Type Description

gateway_id string (UUID) dEE XISZ ID

status string pending (ZE|XF Sl CH7[)
POST /api/v1/spatial/reports
FAL ALE HH2E DF & MAZ HIE 22
Request Body

Parameter Type Required Description

lat float g4 e a4 9

Ing float g2 e a4~ g

ype string Za construction | accident | broken_light |

other
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description string MEd oM 2

expires_at string (ISO 8601) M Ef ME StE A2 (7]1=: 24A|7F =)
Response (201 Created)

Field Type Description

report_id string (UUID) HE ID

status string active

GET /api/v1/spatial/areas/{area_id}/visibility-graph

o/ S8 HFE IZAEE HE TfA D =E = AL

Path Parameters

Parameter Type Required Description
area_id string (UUID) o= SH/EE E9 D

Response (200 OK)

Field Type Description

nodes array Al O2fE L E =28
edges array LE 7N HE R
entry_points array SH Y ztH
exit_points array S EHE I8

GET /api/v1/spatial/areas/{area_id}/geometry

29 9|5 &7, &0fE (Holes) £ ST (Gateways) & L O/E HE

Response (200 OK)

Field Type Description
boundary GeoJSON Polygon S& 2 3
holes array of Polygon {2 o= Y
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gateways array of Point =L xE B2

GET /api/v1/spatial/search

L{/0|H APIE B8 &+ ZM I FIH B3

= =2 O —

Query Parameters

Parameter Type Required Description

query string 2= AMo (of: "ME29")
limit integer A Ed A1t 5= Mgt (7] 5)
Response (200 OK)

Field Type Description

results array AM An B2
results[].name string A

results[].lat float 2=

results[].Ing float 4E

results[].address string I

GET /api/v1/spatial/graph-context

£& F9(BBox) S| ZE L2 WA LJO/E/E 3fA] E|O/S 7EE ISONCZ Eiet

Query Parameters

Parameter Type Required Description
min_lat float e A /=
min_Ing float g E P )=
max_lat float e IO /=
max_Ing float s Fo 2=

Response (200 OK)
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Field
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Type Description
nodes array g9 Wl E FE (id, lat, Ing, tags)
edges array
areas array

A9 Y WX ZE (from, to, distance,
features)

9 U sH/EH

polygon G| O| E

iy Z= TS EHEots =0l
2E ML

YLICH CHYAEE/ Ar Z2[F VIR 2 AL A}

XEY NHSK B

o

POST /api/v1/navigation/route

(&4 APl 2/ 2 X2} AFEA 2 8= X800 38 =2(£/E, 78 oY) HE
Request Body

Type Required Description
origin object i Z9X] {lat: float, Ing: float}
destination object s E&X| {lat: float, Ing: float}
custom_weights object A Bl AR IS X 2
custom_weights.stair integer (0-3) A El At 2o 2=
custom_weights.slope integer (0-3) MEl BAE 2o 2=
custom_weights.safety integer (0-3) A El Ol 2 Mz
custom_weights.main_road integer (0-3) A1 El HE @M 2=
Xz ==&
1. EY/=%X| 7|8 BBox(Bounding Box) A7
2. Spatial =H QI 22 siT FIo| iz HO|HE HZ2| 3{A| HO|[EE 2E
3. AEXLS| &/E /5t 7FS K| E SHAl HIO|E2| Z Edgelil SA| HE
4. S UE Y Al 22T 7F E|TTEA] A2 AL
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IAEZL/ A* Y 2|T)

Total_Cost = Distance x (1 + X(Feature_Penalty x User_Intensity))

O Al: AT =|mf(&f) A= Al AT 2

Response (200 OK)

Field
routes

routes[].type

Type
array

string

& 70| BN S sHiE A 2

a

Description
35 8= Hig

shortest | balanced | safest

routes[].geometry GeoJSON LineString 42 ItH Ui g

routes[].distance_m float Z Al (m)
routes[].duration_min float Ol & 22 AlZt (&)
routes|[].safety_score float (0-100) 4= o™ "=
routes[].detour_index float 23| X5 (BM CHH| H|2)

routes[].segments array

GET /api/v1/spatial/amenities

I A= 7EE Lo cCTVv, 7;=2S, CHEE & POl LIO/EH X2

Query Parameters

Parameter Type Required Description

min_lat float 2= RZE 4 9%

min_lng float EEa BZE #A AR

max_lat float = SZE A 9=

max_Ing float g BHE X A=

types string A= ccty,streetlight,safety_bell (S0} T&)
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Response (200 OK)

Field Type Description

amenities array POI =&

amenities[].type string cctv | streetlight | safety_bell
amenities[].lat float ?=

amenities[].Ing float 4z

amenities[].source string ClolH &X

GET /api/v1/navigation/edges/{edge_id}/safety-score

=& Z(kdge)S £& E&, Af1 0|5 7/EF S8 ot &+ BrE

Path Parameters

Parameter Type Required Description

Edge 17 ID

+

edge_id string =

Response (200 OK)

Field Type Description
edge_id string Edge ID
safety_score float (0-100) g o H
light_density float ZH 2T (ea/100m)
cctv_count integer 2K CcCTV =
accident_history integer At Ol A=

GET /api/v1/navigation/detour-index

X ZE2I} HM A2 ofe] YOpLf IR £ (S5 N E

Query Parameters

Parameter Type Required Description
route_id string d= =8 g 421D
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Response (200 OK)

Field Type Description

route_id string AZ D
straight_distance_m float AM HE| (m)
route_distance_m float A ZE AHE| (m)
detour_index float 23| X5 (d=/3 M)

5. ETL Domain

G|O|E| TO|=2tel, BiX| X2|, 7S K| L|=Y RLE HIdt= LT =L CH

PUT /api/v1/internal/etl/safety-data/{region_code}

[LHFE] S8 LH0/E ZES 2tE A|E = L]0/ E Upsert &4/ 22 DB &7/2f

Path Parameters

Parameter Type Required Description

el
+

region_code string XS 2E (0f: 11680 — ZEHH)

Request Body

Parameter Type Required Description

data_type string EE cctv | streetlight | safety_bell
items array g Al E FE [{lat, Ing, properties}]
Response (200 OK)

Field Type Description

inserted integer M2 HUE de

updated integer AOO|EEl A
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region_code string

POST /api/v1/spatial/gpx/upload

YA 22 GPx L0/EHE 24310 X =0 ZE 22 2 22X F&

Request Body

Last Mile API Specification v1.0

Parameter Type Required Description

file binary (GPX) e GPX It (multipart/form-data)
Response (200 OK)

Field Type Description

new_paths array LA M ZHEEE
new_paths[].geometry GeoJSON LineString 42 38
new_paths[].confidence  float (0-1) MEIE H

POST /api/v1/navigation/routes/{route_id}/feedback

(B8] AEAIS HE BIEE DEHE 25310 5 729 EH #E 25 E2/H

Path Parameters

Parameter Type Required Description

route_id string EE 42D
Request Body

Parameter Type Required Description

rating integer (1-5) = A=E EE

issues array of string A EH

comment string A= NS ECIRE]

Response (201 Created)
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feedback_id string (UUID) o|E D

weight_update_triggered boolean 7HSK BE EE|A o f

GET /api/v1/internal/etl/logs

[58] i3] F 2ol 8B/8T 0/ X )0/ grjo/E =7 gel

Query Parameters

Parameter Type Required Description

page integer M EY HO|X| HZ (7]2: 1)
limit integer 44 &4 oo X|E A== (71&: 20)
status string M EY success | failed | running
Response (200 OK)

Field Type Description

logs array ETL 2O 55
logs[].,job_id string D

logs[].type string A 7Y (safety_sync, osm_update )
logs|[].status string success | failed | running
logs[].started_at string (ISO 8601) AlEF Al 2ZE

logs[].completed_at string (ISO 8601) etE AlZf

HelE AL 5

logs[].records_affected

total

integer

integer

bs i
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6. O|O|E] S & (Data Flow)

E: AREAZL FEX| HMIAE A4H

2. GET /api/v1/spatial/search & — XH &5

3. POST /api/v1/navigation/route @& — 4 Z(GeoJSON) =2
4. =4 El 2 E H{E S react-naver-mapsOl A Polyline2 2 L &

5. A+EXt 8 — POST /api/v1/spatial/gateways2 X|EZ A E

X

|4t &2 navigation/engine.go (22| SiA| H|O|E + goroutine)

& M2l polygon HIOIHZ Fg, LYY-T=H 2F oi=0| R A4 H2|(Euclidean Distance) 2
ISR AL

6.3 HIO|E HF %
OSM HIO|H =& Al 2 7ts T Z(highway) Ef 17t E2HsH GO E{2F ZE &

Z IO O|E|(CCTV )% X7t EEE|= ZQ TA AS310] AT M4 Hof
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0
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Python — Go Z &
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H
ol
In
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o
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