Feek i FHUIRAY
RIR B NEMSERR

wm =

TG 28 B, TP TR A I 1) 5 R ) R A E AR R R ZE S B . 43 ) iZ . no_signal.
near. direction AME—{FERIE, H AHRIRER S EMN—T 3k R —E I
R—NEFE PR B g8 —HEZR . A ) R T IR) — J LT A%, DU SR B 5 A% 4% 1k
SAFORIE TEBR TR THER AL, R IL BT 38 4R o

EERFTRIEE 1, K 10 A SR 22T Aol iy 0 00 S A g AT I et Ay T o B9 T 1) £ 35 WV
R ALK RN AP P sE P =, Wi, fHER D(P) = max;; [|[v; — v;]| BITR
MO B, FRAb IS S TR XIB RIS TG . X EAR B e 757 o5 8 AL X3, 45
SRR A e TV o U SRR , T DA A R I 1) S A1 1) 45 30 = A B Bl A
R Dl ML R AR p(K) < 20 RAATRIEG BRI TS5 FI9E , FH Welzl S35 5K /iR
FELLZ P A IR B A S RN 5L 0 = 1° ) D = 23.9967 ok, p = 12.0686
K, BEREAESEMXE, HAETE— S RIEER,

BEXFIREE 2, U 5 R SFHRIE SR A K = QN W (51,0, £0) N B(s1,1500), ¥
PR ORIES B — T b1 B 8 2 A8 14 Y AR 23 00 5 0 T 1 BF 46K A 7 358 %) o /)N 6 L B4y
B(c,a) (a= R/(2cosd) ¢ =s1+au), WLEBEERE B(c, 1000 —a) C Q MHiESS
(0 = 1° B2 2 249.89 K)o TELARXIFN DL BIMRF R AL FE R A E BiR. B3
SR AR K BinEshik s, a8 AIUERE RS [R5 i ke hr .

Etxiaisi 3, @3 DU 8] T = L /54 Nowiteh+5 Nimeasure +5 Njeqr+ 3N oo 1 B bR 22
I P % T AR A3 W B 700 R 7 T = 49 B B RELR L B T00v/2 & 989.95 < 1000
KAEBIAEAT AL B A IR RE B FEA% LR B, M RIEAIRIR ;. 4edr 2 EE ik 5%
R—EN—THER IR, 45 I LS SRS . EASHEREN]

EEXFIRIEE 4, K& 1) RO AL B — PR — I B A R no_signal AHUM
T 2 ) e o, RSB IR MM ILUR GEP 49 M R AT E MR AR A R XTIk
EAESWR, 4 ARG AT 20 Dk RIA% A PR 1R 58 555 218 B 07 v Sl SR 3 3+t
N < ([w/20] 4+ 2)([h/20] +2), FHAPNILLERITIHEL R, [EG5HES ER N4
R(ED FFEA]

5 S BEBS R S SRR TR . UM AT G B RIE T I IE; JRBRAE
TEIEEARFELEL FRAERIEREER, P I S5 5 SR 5

KRB AaEhn: PPEA: RAMIER: BEIEN: Bk sifEEE



1 (O] 4r

DU PR RBUAL) R — SR B I 4R RIS 1 A58 2 5 6L LAl e 4 J 6 [ ) i s 1
A2 FERYOW I TR R — 2 KRR B SR B W 3 W 4 R AEACR
ARFBFAET, SEEO U AL A 55 K B E S — I FR—IE I 58 )8 B 31
PR BE DR A AN Dy B o) B AR i A P ] — T LA P A% 55 WL BB L o

A1 1 B o3 Ar o LIRS 2 28 (1) THEFIRERELE [—1°,1°], HFR—#EL
AR R 2 WA IRZS AR AR RS A=A G R, BCRAARIRE
PR 45 M A2 AR ——BR DN 1) S BB R DR T DA 1) BE T [ Al A 10 AR 1) £ 3
N A A ) A B A B AL X . R SRR I 38 & e 0™ T3 2 i € i
KB (245 (3) WiE 2), MM NEL, RPN 2 X 4t
JUTlE: EARTEMZ BB BT, W TR A S ok A . W B R R 5 B
w XA ), TR X EART S SMET RIS el A T A R TR S
FEEAIE , FAIERF ARSI A S5 A = AT S B B R A . e . PR
20 REEES AR (Fifs 2 55 (8) T, IERAMIPRILE SR T2 /MLl [ .

IR 2 B 40 Ar o RO SR IR IS & H 45 — A I ) T 3 SR ™ 5 B B, IXRETE
HARGLEARMZAE TR ESIMEB, J7ERE A hE . H—, AR
£ 1000 2 1500 Sk Z [8] HAMREARST (K 2 55 (2) i) : FIeESLPRAL T 2 At 4
ETAL R I R AR ORAIE B AE HAR AR, BN RAS IR AL I TR, sk
MR RSP ESRS . FAITIE YR O T HEIE S L aX . £, #n
R E R REMICIRENAG GBI (R 2 58 (1) T, BEREITEBA TR
¥, e A X ISN DURIME TR 00 R B (L B A2 0 E B Bah Saillsas (Ffsx 2 26
(5)~ (6) i) AUk HAREIHGI R, & AR R U R 5 R 0. tesh, 1800
KB FR H R IR B AR (B3R 3), it m AVFH ES; 3R 6 near H)y
SCHEM S 2 58 (9) DURHBIERR . AL AR RIK

83 WA e ATE RN : L3 10 M IREUELE S IRTCAE 5 # A s IR AR -
T B LA AL B R ORI 28 /D — AN 00 A 8 7 A i TR Rl A R i
IR A PUEEE S IC T, OREI AR E M T EIE A FERIEZ b,
I ARG — R UM KGR, RIS AP R

[ 4 BIAMAT o 1A PR R SO 2P T (A TE 55" A RE S S P B AR TRAT g
WAL I R 5 A I o SRR A0 (o B2 A ) BB A R B 24 SR RV AT (R4S AN I
TR ORSTE s [ IR B S BE R T AR SR AGE. . R EAR 5 R B E AL IR AT AT AT BRI
A BERERE AR



2 EBMRE
L /RBIEERZZML [e < 1°, HFE— KR mERMREANL  (NFEA R # IR E A
EIG IR GEB) o« AR FIRZHEA . AMBEBLRZEM A B

2. GMWEEZAAE AT, BEECY 10-16, FiiESS 1-20; ARG S E
AR (BB o

3. FIRARBMCEARAR I E)E T [1000, 1500] Ok {555 FEM BRI, SAET
x ().

A R 1A JRAT 0B S5 A B2 DN RE ) T T 4% 900 (Bl i) JB=AKE B E 55 TR IR LR
BEE RS A B ARG GEB .

5. RBEAAMRHGE TR Bl A =B W (no_signal. near. direction KNI JEiEE4%),
AN FEE SR O RRAMMNE (TELE).

6. HLE MBS AT HE AU, B ADL R4 B SV EAE I R 0T B as T it
7] 55 R 0L [ AR S GRRiBE) o

41 BEREIEKR

2 T B 5 VR O B A BT R B E . W YR RN

MR Z A e SR A A I 2 5 (1) g 7mim S Sy i 2
AR ZE AE— BRI, ] — M s A PR TR e B, e DAER S A AN 2 AR A
MRZE", BN BRI KRR, AR SiRETE [—1°,1°] Wl A" E A oA
REFE —ACREBRAT AR, AT LA — A~ b & ELSL 7 ) AR A ol R 350 4 R T2 IR 0 A
B, BRSNS SO ERE L, WeR A RRE TREGHZ, %R
e sl 2 BT B——Ja i BEAS BE ORI SRR, 5 R iR AL s A
'F?bo

MR 2 B AL AL E T P Ao A | SRR ENE (W% 2) 1%
TG E R E AR, Bifsr 2 55 (3) TR PR 2 8 Ao DX I e 9 /A A5 73 i) B S 4R 7
4% 1° PRI AT . Ml AR B, HUE M K0 — LA XA 17
S, AT AT A A L PR SR LA 1R (6]

HI B Y 5 SO TR A o 78 E LS B DAl A 7 e TR B B AR R R
93 e B SR T AR TO R M R, TER A YR R (B TERR AL AR, O BRI R

3



#£1 FEEHFSHH

5 Wi ]
Q HIRXI {(z,y) : 2% +y? < 1800%} (k)
R, THE ¢ WABECER, R € [1000, 1500] Ok
0 IR EERER, 6=1°
si, 0 555 4 AL I R AR AR B FL AT ER) 7 1) B K
W; Rr s s; ALEAEG 1A A3 [0 — 0,0 + 9]
P A2 EALRIE, AR P A2 )
D(P) SENLX Ik P EAR
K FEAE PR ) W] BE L BRI S
p(K) K /e R 5] A
Q S5 R I ) 2 A A3 DX 3
B(c,r) PLe ARG r AR RmE R Ok)
R_, R, BRAEBCER T _EFR, 10004 1500 2k
J(q) S5 R A g WRIMRST R AL E R OK)
C(q) FE q Rb5E R — YRS U P R 4L B e i e ()
L PLgsmRs sl E A Ck)

N, switchy N, measure N, clear

T

WG K. TEBREIEREL
SERATSS B e LR s R] (D)




b, TR

HI7 s R e B R A DUE A DR B D ELAR Y I R A
BN X B AR R KA, HYMETHRARR R, Bk Sess iR IR Y
FEEAE, FAIERFE BB A S F BB, R I A —E

HITR R 25 PR /MBI BRFSR 2 26 (8) TR et WE B e hn 5 IR TERE RS T
PP 20 K7 HEAT, HARI S B R A B TR ER A K. B Aok R i
LA R T A AE — B B T RE RO B AR AN 20 DK™, B/ ML LRI~ 42 p < 20,
M B A 40 Ko
42 MEMNETRAES 3 FELYIR

B MR s; = (si0, siy) LMD 0; GHIEMER 2 55 (1) Ti: miER «
b IE T BT R, YR [0°,360°)) 0 HMRBE L, ESCTMLANLT (0 — 0,0, + 0] N, W
TR IRVEAE L s AT s LUy 1ol X ] Ay 120 55 B i 1) £ 35

Wi={si+tu(p):t>0, o€l —00+d}, u(p) = (cos @, sin p) (1)

Wo e 4 [a,b] = ab, — ayb, 5 ujt =u(f; £0). X 0<<90° B}, “DTWEN
PN L 8] T

[u:ag_sl]zov [u:_’g_sl]goa (2)

B g — s MLTF FAFHLR LM LT LA M . JRITRIbREL 2R
sin(f; — ) x — cos(6; — &)y < sin(f; — 0) 4, — cos(B; — J) sy, 3)
—sin(0; +9) x + cos(b; + 0) y < —sin(b; + 0) Siz + cos(6; + 0) s4y. 4)
AR LHR u(0:) - (9 — ) > 0: BEFEO0 <0 < 90° BfITAR, {H o = 0 BRI LAIHR
HRE—&KHZL, MNEABRERNSL. ARTUSASEETEREAN, XERT
WEEE, HAFORIEZ SRR E. RARBAERE, 359° 5 0° B RIEFHE B

FECA BE o s I B8 DR B W /NS . ATER 6 = 1.005° AR B BRI PRS2 AT
HEFIHER 6 € (0,90°) JaL, ABABIIELE 6 = 1°,

43 FE{IREEATIE S5 %
35 205 K B A2 3
P=(\Wi={g: Ag <b}. 5)

BA W, BRI, P WM ETREAE. AL WERE. AERLEZN
B, MRS, HELMBERAXASXAFEE, MHER AR



MR M LR E—F R a;z + by < ¢j, PIFKIAFRMITIIR Aj = a;bp —
agb; # 0, R x = (cibr — crbj) [ Djis y = (a0 — arcy)/Djpo PREBIREFRLH
A, REFEHEMERE P TR .

W1 (S FRTERRIEAZS ) BAE— OIS, JE25 0 M I8 S — AR A
PR Pl AT AT R RS AR 2 ) A

WEBE R — AN AR e, HAER g W wy - (9 — 51) > cosdy||g — s, H
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i 1 24 DX A 28 A 25 /)N L T [0 ™ R PRI S5 R O — B 5 p(K) > R
I ARAS AN FEFE PRI R 1) o JUIT b Qo 2T B 7R 17 75 [0 B 75 49 750 kAL 2424 250
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Wi(q, 3,0) (4kSLZNEHE B 5 RIEMHEEREE) . HIFESEE Y 2R F near, &
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A ZEMRXHIIR
(2 58 iy B SR SR RHE AR B A 2, USSR B IS —2K]
£ SRR %

SCHE/H R ke BEH

geometry/ JUT N AZ IR AR TS AR B /NI E
planning.py [0/l 2 ki1 first_bearing candidate_disk
examples/ql/ [l 1 % ANAEA BN =T A

output/ql/ [ 1l BESEFE ik L

B 1ERFIEKE
LR 0 R AAZ O TRARAS,  SER T BT ARG DL SR i 3 0 i

B.l src/mcm26b/geometry/localization.py: XS ENJLIATAIZ

"""Intersect forward bearing wedges without an artificial bounding box.

A1l calculations are floating point with normalized station coordinates.

The reference algorithm deliberately favors auditability over asymptotic speed.
Near-parallel plane pairs are intersected instead of skipped (only exactly
parallel pairs are discarded), and the feasibility tolerance scales with the
candidate vertex magnitude, so legitimate far-away vertices of long thin

regions are never silently dropped.

= 1le-9
PARALLEL_EPS = le-12

@dataclass(frozen=True)
class Measurement:
x: float
y: float
bearing_deg: float

from dataclasses import dataclass
from itertools import combinations
from math import cos, sin, radians, hypot, isfinite

from random import Random

tuple[float, float]

half_angle_deg: float = 1.0
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46

47

48

49

65

66

67

68

69

def

def

def

def

def __post_init__(self):
values = (self.x, self.y, self.bearing_deg, self.half_angle_deg)
if any(isinstance(v, bool) or not isinstance(v, (int, float))
or not isfinite(v) for v in values):
raise ValueError ("AlFr. 7 [a] IR 22 LA A TS FREE )
if not 0 <= self.half_angle_deg < 90:
raise ValueError ("iRZEYANITE [0, 90) JFF; i M1)E")

cross(a: Point, b: Point) -> float:

return a[0] * b[1] - a[1] * b[0]

distance(a: Point, b: Point) -> float:

return hypot(al[0] - b[0], a[1] - b[1])

halfplanes(m: Measurement) -> list[tuple[float, float, float]]:
"""Return a*x+b*y<=c with unit normals, including the forward constraint."""
theta = m.bearing_deg % 360
lower, upper = radians(theta - m.half_angle_deg), radians(theta + m.half_angle_deg)
middle = radians(theta)
normals = [(sin(lower), -cos(lower)), (-sin(upper), cos(upper)),
(-cos(middle), -sin(middle))]

return [(a, b, a * m.x + b * m.y) for a, b in normals]

convex_hull(points: list[Point], eps: float = EPS) -> list[Point]:

"""Monotone chain, CCW, no repeated final vertex; retain segment endpoints."""
ordered = sorted(points)

unique = []

for p in ordered:
if not unique or distance(p, unique[-1]) > eps:
unique.append(p)
if len(unique) <= 2:

return unique

def chain(seq):
out = []
for p in seq:
while len(out) >= 2:
(out[-1]1[0] - out[-2]1[0], out[-1]1[1] - out[-2]1[1]1)
(pl0o] - out[-11[0]1, p[1] - out[-11[11)

# Distance-to-line tolerance, not an unscaled area tolerance.

a

b

if cross(a, b) > eps * max(hypot(*a), hypot(*b), eps):
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92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

def

def

def

break
out.pop()
out.append (p)

return out

return chain(unique) [:-1] + chain(reversed(unique)) [:-1]

diameter(points: list[Point]):
if not points:

raise ValueError ("% AEI A AT E L FHIEAE")
a=>

points[0]
0.0

value
for p, q in combinations(points, 2):
d = distance(p, q)
if d > value:
value, a, b =d, p, q

return value, (a, b)

_circumcircle(a: Point, b: Point, c: Point):
u = (b[0] - a[0], b[1] - a[1l)
v = (c[0] - al0], c[1] - al1])

det = 2 * cross(u, v)

if abs(det) <= PARALLEL_EPS * max(hypot(*u) * hypot(*v), 1e-300):
return None

uu, vv = ul0] ** 2 + ul1] **x 2, v[0] *x 2 + v[1] *x 2

(a[0] + (uu * v[1] - vv * u[1]) / det,

a1l + (ul0] * vv - v[0] * uu) / det)

center

return center, distance(center, a)

_enclosing_circle_reference(points: list[Point], eps: float = EPS):

"""Enumerate all 1/2/3-point supports; 0(m~4), appropriate for small m.

Radius is recomputed against every vertex to preserve numerical containment.
Coordinates should be normalized when there are very large offsets.
Wi
if not points:
raise ValueError ("ZSEE N F /M [H & ")
xs, ys = [p[0] for p in points], [p[1] for p in points]
best_c = ((min(xs) + max(xs)) / 2, (min(ys) + max(ys)) / 2)

best_r = max(distance(best_c, p) for p in points)

def consider(center, radius):

nonlocal best_c, best_r
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119 if radius > best_r + eps:

120 return

121 actual = max(distance(center, p) for p in points)
122 if actual <= radius + eps and actual < best_r:

123 best_c, best_r = center, actual

124

125 for p in points:

126 consider(p, 0.0)

127 for a, b in combinations(points, 2):

128 consider (((a[0] + b[0]) / 2, (al[1]l + b[1]) / 2), distance(a, b) / 2)
129 for a, b, ¢ in combinations(points, 3):

130 circle = _circumcircle(a, b, c)

131 if circle is not None:

132 consider (xcircle)

133 return best_c, best_r

136 | def smallest_enclosing_circle(points: list[Point], eps: float = EPS):

137 """Welzl's randomized incremental algorithm, using an explicit call stack.
138

139 The fixed shuffle makes results reproducible. Expected linear work refers
140 to randomized input order, not a worst-case guarantee for this fixed seed.
141 Normalize internally so this public helper also handles translated inputs.
142 The exhaustive reference is retained for independent regression comparisons.
143 e

144 if not points:

145 raise ValueError ("ZSfE N5/ [H] & ")

146 if not isfinite(eps) or eps <= 0:

147 raise ValueError("epsWA/ii A7 fRIEZL")

148 if any(len(p) != 2 or any(isinstance(x, bool) or not isinstance(x, (int, float))
149 or not isfinite(x) for x in p) for p in points):
150 raise ValueError (" fifE 00700 FHAT PR — 4EARFRAL ™)

151 origin = points[0]

152 scale = max(distance(origin, p) for p in points)

153 if scale ==

154 return tuple(origin), 0.0

155 local = [((p[0l-origin[0])/scale, (pl[1l-origin[1])/scale) for p in points]
156 tolerance = min(eps/scale, EPS)

157 Random(20260910) . shuffle(local)

158 # Frame = (remaining prefix length, forced boundary, returning from child).
159 stack = [(len(local), (), False)]

160 circle = None

161 while stack:

162 n, boundary, returning = stack.pop()

163 if n == 0 or len(boundary) ==

164 # Forced support points must lie ON the boundary. For three points
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165 # use their circumcircle, even when their unconstrained MEC is smaller.

166 circle = _circumcircle(*boundary) if len(boundary) == 3 else None

167 if circle is None and boundary:

168 circle = _enclosing_circle_reference(list(boundary), tolerance)

169 elif not returning:

170 stack.append((n, boundary, True))

171 stack.append((n-1, boundary, False))

172 elif circle is None or distance(circle[0], locall[n-1]) > circle[1] + tolerance:
173 stack.append((n-1, boundary + (locall[n-1],), False))

174 center = (origin[0]+circle[0] [0]*scale, origin[1]+circle[0] [1]*scale)

175 # Recompute after transforming back: returned circle contains all input points
176 # to distance() precision, including any roundoff from the large translation.
177 return center, max(distance(center, p) for p in points)

178
179

180 | def solve(measurements: list[Measurement], eps: float = EPS) -> dict:

181 """Solve Ql's pure angular intersection (no disk/range prior added).

182

183 Nonempty intersections of <180-degree forward wedges are pointed polyhedra,

184 so they possess a vertex, even if unbounded. Feasibility follows from vertex
185 enumeration; unboundedness follows from a nonzero recession direction.

186 Empty diameter is null, unbounded diameter is null with diameter_infinite=true.
187

188 Near-parallel plane pairs are intersected rather than skipped: their

189 intersection can be a legitimate vertex of a very long thin region

190 (e.g. stations lcm apart with bearings 1 and 358.99999999999 deg give a

191 vertex ~5.7e10 m away). Only exactly-parallel pairs (det == 0) have no

192 intersection. The feasibility tolerance scales with the vertex magnitude,

193 since absolute residuals grow with coordinates.

194 e

195 if not isfinite(eps) or eps <= 0:

196 raise ValueError("epsWA/i A7 fRIEZL")

197 if not measurements:

198 return {"status": "unbounded", "vertices": [], "diameter_m": None,

199 "diameter_infinite": True, "recession_direction": [1.0, 0.0],
200 "message": "J&AMWM, BAFEIGATITY

201 if len(measurements) > 100:

202 raise ValueError ("2 SCHLIR L ML 100 I 5L s BE R ML R (i FH 4-F i 22 5495 )
203 ox = sum(m.x for m in measurements) / len(measurements)

204 oy = sum(m.y for m in measurements) / len(measurements)

205 scale = max(1.0, max(hypot(m.x - ox, m.y - oy) for m in measurements))

206 local = [Measurement((m.x - ox) / scale, (m.y - oy) / scale,

207 m.bearing_deg, m.half_angle_deg) for m in measurements]
208 planes = [h for m in local for h in halfplanes(m)]

209

210 def inside(p):
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tol = eps * max(1.0, abs(p[0]), abs(p[1]))

return all(a * p[0] + b * p[1] <= ¢ + tol for a, b, ¢ in planes)

feasible_vertices = []
for (a, b, ¢), (d, e, f) in combinations(planes, 2):
det =a *xe -bx*xd
if det == 0.0:
continue  # AFHIFAT: AR (E-PATXHIAL R AR, PRET)
p=(c*xe-bxf) /det, (a*xf -c*d) / det)
if isfinite(p[0]) and isfinite(p[1]) and inside(p):

feasible_vertices.append(p)

if not feasible_vertices:
return {"status": "empty", "vertices": [], "diameter_m": None,

"diameter_infinite": False, "tolerance_m": eps * scale,

"message": "W MABIA AT KANGE. B LIRZER Y

# A nontrivial 2D recession cone has a ray tangent to an input halfplane.
# Use a much tighter angular threshold than the positional feasibility epsilon.
ray = None
for a, b, _ in planes:
for direction in ((b, -a), (-b, a)):
if all(d * direction[0] + e * direction[1] <= 2e-14
for d, e, _ in planes):
ray = direction
break
if ray is not None:

break

hull = convex_hull(feasible_vertices, eps)

def world(p):

return [ox + p[0] * scale, oy + p[1] * scale]

result = {"status": "unbounded" if ray else
("point" if len(hull) == 1 else "segment" if len(hull) == 2 else "polygon"),
"vertices": [world(p) for p in hull], "tolerance_m": eps * scale,
"diameter_infinite": ray is not None}
if ray is not None:
result.update(diameter_m=None, recession_direction=list(ray),
message="{F{EIEEFERTTIM, KK, EENTLH KM

return result
d, pair = diameter(hull)

midpoint = ((pair[0][0] + pair[1]1[0]) / 2, (pair[0][1] + pair[11[1]1) / 2)

distances = [distance(midpoint, p) for p in hull]
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witness_index = max(range(len(hull)), key=distances.__getitem__)
max_distance = distances[witness_index]
center, radius = smallest_enclosing_circle(hull, eps)
area = abs(sum(cross(hull[i], hull[(i + 1) % len(hull)])
for i in range(len(hull)))) / 2
result.update(diameter_m=d * scale, diameter_pair=[world(p) for p in pair],
area_m2=area * scale ** 2,
diameter_circle={"center": world(midpoint), "radius_m": d * scale / 2,
"max_vertex_distance_m": max_distance * scale,
"covers": max_distance <= d / 2 + eps * 4,
"coverage_tolerance_m": 4 * eps * scale,

"max_excess_m": (max_distance-d/2) * scale,

"outside_vertex_indices": [i for i, value in enumerate(
distances)
if value > d/2 + 4xeps],
"witness_vertex": world(hull [witness_index])
if max_distance > d/2 + 4*eps else Nonel},
minimum_enclosing_circle={"center": world(center), "radius_m": radius * scale
3,

guaranteed_clearable_at_mec_center=radius * scale <= 20 - eps * scale * 4,

clearance_certificate={"model": "angular_intersection_only",
"clear_radius_m": 20.0,
"numerical_margin_m": 4*eps*scale,
"radius_with_margin_m": (radius+4x*eps)*scale,
"remaining margin_m": 20-(radius+4*eps)*scale,
"center": world(center)})

return result

B.2 src/mcm26b/geometry/planning.py: [A)fR 2 BE{FIEXIT

"""Distance certificates for Q2; does not change Q1's angular polygon model."""

from math import cos, sin, radians, isfinite

from .localization import Measurement

def first_bearing_candidate_disk(measurement: Measurement,
max_range_m: float = 1500,
guaranteed_range_m: float = 1000) -> dict:

"""Enclose the entire truncated first-bearing sector, then erode its disk.

For half-angle <=45 degrees the sector MEC has center distance and radius
a=R/(2xcos(delta)). Intersecting with Omega only shrinks the source set.
A missing sufficient disk is NOT proof that Q is empty. The certificate

guarantees distance only: directional transmitters may still be invisible.
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if any(isinstance(v, bool) or not isinstance(v, (int, float)) or not isfinite(v)
or v <= 0 for v in (max_range_m, guaranteed_range_m)):
raise ValueError ("J2UC A1 A FRIEEL™)
if measurement.half_angle_deg > 45:
raise ValueError ("I 745 fbliir A 2 fa B LA BE . ik A1)
delta, theta = radians(measurement.half_angle_deg), radians(measurement.bearing_deg % 360)
a = max_range_m/(2*cos(delta))
center = [measurement.x+a*cos(theta), measurement.y+a*sin(theta)]
available = guaranteed_range_m-a
return {"source_model": "first_bearing_sector_with_range_upper_bound",
"sector_enclosing_circle": {"center": center, "radius_m": a},
"sufficient_candidate_disk": {"center": center, "radius m": available}
if available >= 0O else None,
"candidate_nonempty_certified": available >= O,
"distance_only": True,

"max_range_m'": max_range_m, "guaranteed_range _m": guaranteed_range_m}
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