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Version 2

import wfdb, ©°
def load_mit_ i database():

pecord_na@ s = wf b.get_r

# 1terate 0 each record name

for name i ecord,names

# Load the record an

record =
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Background
AR LLM (41 GPT-4) AN HARE S, RS SAEIEMEET , XH08 BB IoT %4

LREHERAE T 7 fE(Penetrative Al)

! Various Sensors \d 5
¢ 6\ ID% ) A\
s Data Interpretation Prompt [ crrrery R -~ VA §
bia F Y * Objective *

Knowledge |uumrd |
Database g E

Online @ ~ —
Searchin () — E] 5 i
______ g_ - _?‘_ . ~ J Find the R-peaks in ECG data m i W
* Background Knowledge * oA
{ N \ ;
Pre-collected Datasets ~ ~a( Response: It looks like you've AnR-peakis ... |
. * *
A sudden change in IMU LLM taken a hard fall. Response Format I Down-sampling & rounding l
data from a smartwatch s The response must follow ...
* H *
implies that the user falls. Remote servel ‘S\OS o (o) :R.easonmg Examples v
Falling is very dangerous for Emergency o * Input Sensor Data * Digitized: 100, 101, 102, 103, ...
| Slder people. \__ Call Location  First Aid | Sensor name 1:{.....} .. <:y] Textualized: the sampling rate is ...
ApplicatiOl’l of Penetrative Al You can see from here, traditional methods always pack up all the data to

LLMs and conduct programs remotely which users can’t detect

o HEGSHEE: LLM Py ESHEELE AR B REHT, X DA LS B T A
Weakness o @ 515 $R0A 0k ML BRSSO S o R 55 S AP e Fa RA IR« S F o5 AV i T
o BUEKMEY token RG] (LBCLEIEE RAHEE, HEAERZRT token B0, FRALSECMEAL k.



N
Data Interpretation Prompt § Eﬁz’iiﬂj‘ LLMs {_‘I}‘Jﬁ‘%ﬁg EZ*%}%‘

* Objective * T

Find the R-peaks in ECG data m s h‘" W
* Background Knowledge * )

An R-peak is ...

* *
Responsa Format I Down-sampling & rounding I
The response must follow

el T HIZ TSR AR
sensoname 1: (). < | rowuaies-nesampimgeis.. | I g PELL» token 5 B AL 5 5 2k il

Unlucky, there are still some challenges

Given the ‘MIT-BIH Arrhythmia Database’, please write some Python code to
detect all the R-peaks in each ECG data sample and output the detection results ...

B

import os
import numpy as np
import wfdb, ecgDetector
def detect_r_peaks(ecg_data):
# Implement R-peak detection algorithm
# Return R-peak indices
def evaluate_detection(gt_r_peaks, detected_r_peaks):

# ...

def process_ecg_record(record_name, ecg_data)
;P ——

if __name__ == "_ main__":

# Specify the path to the database folder

main(data_path)

Certainly! First, we need to load all records in the database, then we can adopt ......

@ Here is an example to implement R-peak detection:

Python I& Copy code

data_path = '/path_to/MIT-BIH-Arrhythmia-Database’

- RBHERARTS: FEAEIAR A S BB B RFIHER, JEIhsh th Se Ry S * The proposal of AutolOT

> GUEANRBRS: XEHT Lol AloT SEik AR A B AT A T?i&
> WEREMHPTH: HPEETERERLERGAT 305



System Design

User Problem

* Target *

Given the “MIT-BIH Arrhythmia Database”, please
load all the ECG records from my local disk and
detect all the R-peaks. Then, for each record, output
its name along with the detection accuracy, adhering
to the specified output format below.

* Remarks *

* Input *
The path to the dataset

* OQutput Format *

-1 only download a zip file from the official website.
Case {ECG data record index}
Detection accuracy: 0.92

Case ...... @

AutolOT Agent

Background Knowledge Retrieval

Automated Program Synthesis

SR N

1 A
Encapsulated

Prompts
A |

—1 3 = £33

User Input Prompt Response Output

Tool Pool

Search Tool

L]

COM  —

) Websites

Jo
b? Knowledge
-
- Database
Sandbox

VM

H R

@

Outline
Generation

1. Load Data ® d

Detailed
Design

v

1. Load Data
- Input data path
- Load each record ...

Terminology @ | -Term1l
Determination | -Termz, ...
v
Wy Store the Terminology
g‘ Results Searching
Code Improvement
Provide Modify
Instructions | Algorithm
le

Final Program &
Documentation

|
v

8. Output Results
- Output index
- Output accuracy ...

Modu
Code Ge

larized
neration

v

®

Code segment 1 </>

F 3

®

IR

Debug

v

Integrated Code

v

v

Code segment 2 </>
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y
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Modularized Code Integration
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System Design — H )27 A& AR IR

O B0 FlAIEXE% (Chain-of-Thought, CoT) #7, 42P¥R515 LLM AREERMN. PR
T DA B AR -

® TEHfE HIERA A B PR A BHALATS A B

Terminology Determination Terminology Searching Algorithm Outline Generation Detailed Design Generation

* User Problem * * User Problem * * User Problem * * User Problem *
<user_input>{...}</user_input> <user_input>{...}</user_input> <user_input>{...}</user_input> <user_input>{...}</user_input>
* Motivation * * Target * * Target * * Target *
| need to underﬁtand the r?eanlng of Use Fhe welb .s?arch tool tcly s?arch for Based on the background information Plea§e elaborate 0|?1 each steplW|th
some concepts in the user’s problem precise definition or description of ; detailed technologies or algorithms.
; ; in the context documents, please
to gain some background knowledge. {terminology}. : : : & -
* Rules * provide an algorithm outline step by Rules
* Target * step to solve the user’s problem. - Do not modify the outline.

- Wikipedia is preferred.

Based on the user’s problem, please - Use the web search tool.

2 - . : - Filter out the contents that are * Rules * ; ;
::Isiéf_;:inllgijalrlz; 2fnt|ei=_-nr:|:|c;ig;eosnii:at iiralavant tothe problem. -.Use the web search tool multiple - Filter out irrelevant content.
¢ i g - Do not provide algorithms or times. * Response Format *
output a list of terminologies. implementation details. - Analyze the retrieved information Step 1: [title]
* Response Format * * Response Format * and filter out irrelevant contents. - XXX
terml, term2, ... URL1, URL2, ...... - Refer to the context. Step 2: xxx

(a) Terminology determination (b) Terminology searching (c) Algorithm outline generation (d) Detailed design generation



o HABHRAL:

import wfdb
def load_mit_bih_database():

for name in record_names:

System Design — {{}2

o HAZNFER: KAMMRREDMAEINHIT, MIRG S IR R MR IRE R, IR L RIBHR A2
Hr, #8% LLM #H7iERUEIE.

record_names = wfdb.get_record_list('mitdb')
# Iterate over each record name

# Load the record and its annotations
record = wfdb.rdrecord(name, pb_dir="")

TR IR

Executor

$ python3 test.py -i <path>
TypeError: rdrecord() got an
unexpected keyword argument

'pb_dir'

# Load the record and its annotations

record = wfdb.rdrecord(os.path.join(path, name))

import wfdb
def load_mit_bih_database():

Modify ...
andihe

1

import wfdb
1 def load_mit_bih_database():

$ python3 ...
Accuracy: 0.94 # oo

# Iterate over each ...

def bandpass_filter(param):

| $ python3 ...
| Accuracy: @.97

# Apply bandpass ...

Executor

$ python3 test.py -i <path>
Average detection accuracy: ©.85

Modify algorithm

1. Load data d
outline and adopt more
2. Preprocess 2
advanced technologies

-

Executor

—_—

!

SR THEARHEREE, RTUMHMSERETH, SINERENEERIGER R (FlmfE
OBl I v R B SRS A B A S AL BT %) -

o EBMEH: HIZRLEMIBIEI, FRERWERTFAETE, KB TRIE NG E RIS,

import wfdb, os

def load_mit_bih_database():
record_names = wfdb.get_record_list('mitdb')
# Iterate over each record name
for name in record_names:
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Awaken
your home

Open source home automation that puts local control and privacy first.
Powered by a worldwide community of tinkerers and DIY enthusiasts.

GET STARTED > Viewlivedemos  Browse 2900+ integrations
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FHAMANERZE — 12 Ew A dropout fJCNN
M Ir=0.001, 2 HRKEE, lZE T 501 epoch

def __init_ (self,input_shape,output_classes):
super(ActionClassifierCNN, self).__init_ ()

%‘Ni—Fi*l] Eﬂiﬁﬂ Eﬁlﬁﬁﬂﬁ}f{ﬂ‘*ﬂzﬁ ﬁ%ﬁg{lﬂ@{g;@%ﬁ self.convl = nn.Convld(in_channels=input_shape[2], out_channels=3@, kernel_size=3,

e=3, padding=1)
self.conv2 = nn.Convld(in_channels=30, out_channels=15, kernel_size=3, stride=3,
padding=1)

fcl = nn.Linear(15 * ((input_shape[1]-1)//9+1), output_classes)
ropout = nn.Dropout(e.3)

Training and Validation Loss Training and Validation Accuracy
3.0 100 4
—— Train Loss i | =
Val Loss "

MPU6050%: ICRAE S 7 A2 61 BUE (=l sk JBE A =i #1318 J52)

R ALMESRE R T, KA ZhE 5 RAE N [ K B (2R |
A1o01i) T

A AT SR A A — X1, 8 A I 25 b L AT A I e e —— 1 [ E=
] B T B IR "

y
801

cy (%)

70 11

60

Accura
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¢ @ EMQX Dashboard

C @ (@ localhost:18083/#/websocket

% 0

> @ @ +
WebSocket iR

EFR 1D
emgx_ODMOND

Keepalive
60

TS

&%

I
magicWind/control

SiFl o

oD e X e

&

wand

Clean Start

true
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-
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2024-12-20 17:05:57

Payload
{"msg": "hello" }
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HHAZR SR RSRTPI H o #Y— >3k Bl

¢ FMX Dashboar
A C @ (D localhost
gm; 2000 :ms
= Q WebSocket T

B

&%

ES ] Payload

magicWind/control { "msg": "hello® }

Bl ©

&ikclient C

File "/home/pi/miniconda3/envs/ml/1ib/python3.9/site-packa
ges/paho/mqtt/client.py”, line 2297, in loop_forever
rc = self._loop(timeout)
File "/home/pi/miniconda3/envs/ml/1ib/python3.9/site-packa
ges/paho/mgtt/client.py”, line 1663, in _loop
socklist = select.select(rlist, wlist, [], timeout)
KeyboardInterrupt

PROBLEMS OUTPUT DEBUG CONSOLE TENMINAl

(ml) 3 iqtt$ sudo killall -TERM motion

(ml) $ python client.py

/home/p1/Desktop/mqtt/c11ent py:22: DeprecationWarning: Call

back API version 1 is deprecated, update to latest version
client = mgtt.Client()

Waiting for camera control commands...

> SSH: SRTP
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