Week 14 355X =

HiIRS

BoR% ——

=H

- A ,]\EE IE

A

o

=k

WANG JIAXIONG

RGN + BFS Rk +
Agent £k

server.py, maze.py 3
#. DeepSeek Agent, H
ARG, IREET

JIN YUECHENG

(A EIREL + fififEAGl + Al
IR

PyBullet E{FE, HE4E
K. NTREERS. Canvas
AL, IREHEE

GENG ZISHAN

W& 28 % + A FIEN +
IHicR

Tailscale VPN, FHLiE%E
PR A TFENGRE, RE
5

=. InE#ad

AINHSCHR T — EFAHLMDURFR B + Al A siPRA I Z LSRR B RS, 402008

TEER—HIERE RN, server.py [FIBRLER MZRIH1E |

N

PyBullet #E{AE., ARG Al

HARH : AL % — Tailscale VPN — WSL2 — Python server.py (aiohttp
WebSocket + PyBullet DIRECT + BFS/45 T#:0I + DeepSeek API)

=. PERITE (30%)

3.1 MEEEN
ARSS 3% P Eolp $ 0 8765, HTTP T +
eDo0CKe

WS HoffiidiE




VPN Tailscale (100.77.55.69) FHLFN WSL £ [F—EHLU5
S

pE PyBullet DIRECT ##5C FSkiEYL, 273MB NTF,
15% CPU

ST WSL2 Ubuntu 24.04 2235 Docker 4 [#6% bug

3.2 P95 A
FHLNITTEIT WebSocket &% JSON f545 : forward/back/left/right/stop, PU/J5 135 Af

PhSTYES, KiRErse, IR IE, BB < 50ms,

m, XEHRE (25%)

4.1 REER (maze.py)
BRIAEIE A R 6x6 5553KE, Braid 2%k 0.22 HIEIREE (LK) , [EEREHLFT-
SEED=20260614 fRiErI £ 3, {/AEE I, $20t neighbors() B TR RIE R,

4.2 fEIES
Hlas NhlfifE 2% 0.18m, AABB A &GN : /M B E L& G5 EAS, fhififERd
PREFFEAL, blocked FRi&IFUE R,



A3 R E G ERRAGBEE (£%F0.45m) , HIBRAMESERER
<= 4% > goal_reached=true, BEIEILHFERHE.,



bash ¢ 'ki\\ -9

AP | head R, ke |

-1) 2>/dev/nu1\; sleep 1

0.0.0.0:
52, $d=6)) .

to expand)

9% =u root bash -c "kill -9 1662 2>/dev/n
©g9; cd /mnt/d/ai-robotics-course/weekll_

C—

*p server.

il 78 rep serve

® ¢ 21:43

1




F. #HTHEE (25%)

5.1 BFS EEI#EHR

maze.py: find_path() BFS Mt /R BI22 58 5 i FLE £S.,  server.py: _auto_navigate() PID
VEGI AR IRPERS A, AR > 7 B JRHEEw, <=7 & pid + /MEERE (P=2.0) . B
SRS < 0.4m B T4, 6x6 EXEL 11 B, 30 NEEL,

5.2 BFENRE
Ak - 4%k > BAT > ok > I, BN =iiE — JFHIEReEos ; MR — Ak
90 %, AT 60s — A3 BFS,

5.3 ¥TEERR N 5 Rh R

A& IR e
BFiBEIH [Al—H >3 K PN 2]
AR 2 Fb#5h < 0.15m B ZE A
SELEEE ] SELE 2 REtEE R e RIE BRI AT
Rt 3 blocked + forward KRS T
5.4 RAEBERG

3iA) > 3 IKEUKE T A ohhi R, Agent RIRFIA FERI LI HERR A BERE 1,

5.5 ST EMTICHR
HiE : pybullet_dog/logs/trajectory YYYYMMDD HHMMSS jsonl, @ &BHEE, F-3
T HLER NIRER. Agent HRSR. BUBAAARAS. (fF 0.2 REF)

5.6 EELEE M B ER
PyBullet Bkhif4 [-pi, pi] fF7EIARBEEE, H 2 FH delta yaw 152 continuous_yaw, 360
P e,



7%. Al Agent S£hk

6.1 BEARAE
I E BCiE
API DeepSeek Chat API (OpenAl F%)
P Eid] deepseek-chat
iFAmAA urllib EH% HTTP (45 =75 SDK)
#ad 8
B 0.3
6.2 B R
MR A i [F)5R
vl Agent f:FDiE action (53% | Sk[EIF1#E, FEiR 1.5s
1)
v2 8 JiInEL + GPS femist | IWEEEIRS
v3 7 Nk 7 + BES T | IRRERE
vd (BRE8) BFS #1417 + Agent iIFER | 100% 23K + FdE rIxg Lt
6.3 v4 ISR

Hlags NAAZRIRRE BFS # i (fRIEEBK) . 7ERK O (>=3H10) , Agent /54T BFS B2
JF45 1 agree/disagree I, #n disagree, Agent FEALERBERANY, AT EICREIH

6.4 SCOSHURE
ST BFS Agent v4
Blskeg 100% 100% (BFS $117)
BRHE 11 11
API iR RS 0 5 (R&#N)
TR Oms #4 1200ms/ v
Agent RE 3= N/A 60% (3/5 ¥k agree)




. IFEHE (10%)

7.1 —HEIHERF

AT A LhRELE server.py —/N#EFET : WebSocket (aiohttp) . PyBullet {5E (60Hz step) .
ALK (BFS + 4 FIER + Agent) | 3 & (JSONL) .
72RO E
X A=
maze.py HEARL + BFS 2%
agent.py DeepSeek AP A + GERA#AT
server.py HE + W&+ Sl + AE
index.html W TR 424 + Canvas AJ{{L
7.3 MTa A A%
Wi Rz A A RS A FALFIERAX, Canvas SERYERHIKE . Bk, Hlas N#iml, 3R
touch + mouse M Fff:, WebSocket HZfjHiE
I\, [DEEBERGZE
(a3 RE fBARAE
Docker 8 14542 1 WSL2 localhost 4% bug | IELE(E WSL 3517
server.py
RER SIS PyBullet GUI N 1F > PYBULLET_GUI=0
600MB DIRECT #&=
Agent E[EI$TH LLM RESSERfZ2ZEaR | v4 iTB R
A rigEt Bk RCRL G +/-pi A5 ZFA delta yaw
LA SEEEY TEACIZAL Fplat i + BB
BIEEIETRE flf FEAGHTUN S 1 1+ blocked+back N4 /i A

N, REBAHISEI

9.1 BFS &fE&E (maze.py)

I EEAR A SR ML A 2R m I B R AR,

IR AR - ALKR

Ak PID 2 25 R,




def find_path(maze):
"UUMBFS MBI, REE ARSI R
from collections import deque

start = maze["start_cell"]
goal = maze["goal_cell"]

g = deque([start])
prev = {start: None}
while q:
cur = q.popleft()
if cur == goal:
break
for nb in maze["neighbors"](cur):
if nb not in prev:
prev[nb] = cur
g.append(nb)

# [FI S A PR A
path = []
node = goal
while node is not None:
path.append(node)
node = prev[node]
path.reverse()
return [maze["cell center"](cx, cy) for cx, cy in path]

M1 - FABASISEIR BFS, prev FHSREE M T HORIEK, BIALR SR RG-SR,
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def _auto_navigate(self, dt):
uuuBFS %lﬁgﬁjﬁﬁg PID P’gﬁ_—juuuunu

wx, wy = self.waypoints[self.waypoint_idx]

dx, dy = wx - rx, wy - ry

dist = math.hypot(dx, dy)

angle_error = self._norm_angle(math.atan2(dy, dx) - yaw)

if dist < 0.4: # BKRE A
self.waypoint_idx += 1
elif abs(angle_error) > 0.12: # W= > 75, FHiEmn

turn = 1.0 if angle_error > 0 else -1.0
self.set _command(©.0, turn)

else: # CXHHE, R+
correction = max(-0.5, min(@.5, angle_error * 2.0))
self.set_command(1.9, correction)
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9.3 Al Agent iEiER (agent.py)
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class MazeAgent:
def analyze path(self, bfs_path, visited, blacklisted):

"I O 4T BFS RS, IX[F] agree/disagree"""
msg = (
"UHINLE: {bfs_path[8]}\n"

"BFS FMIKAES: {bfs_path[:6]}\n"
"B {visited[-8:]}\n"
"HAZEE: {blacklisted}\n"
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)
raw = self. call _api(msg) # HTTP Y&/ DeepSeek

return self. parse_verdict(raw) # f##T agree/disagree

def _call api(self, user_message):
url = f"{self.base_url}/chat/completions"
payload = json.dumps({
"model": self.model,
"messages": [
{"role": "system", "content": SYSTEM_PROMPT},
{"role": "user", "content": user_message},
1
"temperature": 0.3,
"max_tokens": 200,
}).encode("utf-8")
req = urllib.request.Request(url, data=payload,
headers={"Authorization": f"Bearer {self.api_key}"})
with urllib.request.urlopen(req, timeout=8) as resp:
return json.loads(resp.read())["choices"][@]["message"]["content"]

BB« @ urllib [E42 HTTP i8/H DeepSeek Chat APl (OpenAl FZAMKR) .
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def _right_hand_navigate(self, dt):
RN A > BT > g > EIZET
right_open = not self._check_wall_at(rx, ry, yaw, "right")
front_open = not self._ check_wall_at(rx, ry, yaw, "front")
left_open = not self._check_wall_at(rx, ry, yaw, "left")

if right_open: # UEh%
self.set_command(©0.0, 1.0)
elif front_open: # HkanH
self.set_command(1.0, 0.0)
elif left_open: # HIRAERE
self.set_command(©.0, -1.0)
else: # SEBAFEIE
self.set_command(-1.0, 0.9)
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