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E#EEIK 5 B9 Linux FERARTD > B Streamlit £ LLM BYFER °
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6-1. WEIK: A Streamlit

‘ Streamlit EZFEFH

1T Streamlit EZASEH

BII—@ Streamlit B9 Python 3.11 HIERIRIE :

python -m venv --system-site-packages ~/streamlit 311

#EA streamlit 311 :

source ~/streamlit 311/bin/activate

28 Streamlit FYIEZ4E :

pip install streamlit

FRRNERN wget 152 TEFEMBMEMIEFIFEX che3.zip : (Chapter 3 : Streamlit HY
Al BEjNERET)
wget http://max543.com/debugger/class/python@2/%E5%BD

%B1%ES5%83%8F%E8%BE%AB%E8%AD%O8%20X%20%E6%A8%BO%E8%BE%I3NE6%BA%BEY%205 202
5/example/ch@3.zip

B

unzip che@3.zip
#EA chol BRI :

cd che3

#H1T runAppl.py * run3-1.py ~ run3-19.py  runApp2.py ’> BSAIIEEHIT o HIE0 : BT
run3-19.py °

python run3-19.py
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1T YOLO [EIfE/FARIERH -
B ERRARE ultralytics £ opencv-python :

pip install ultralytics
pip install opencv-python

BRI AEEREIBREMAIHEENR G - FIAEZEMNERK 3-20 & 3-21> BRIEEHNIT -

#H1T YoLO BNBSFE 5% - (FH usB 1Bt

fEF USB IBEHLARHEENENEER/(%R > Bl Windows + USB IBE M —IXTIIEEHIT - FFETHIT
Chapter 3 BY YOLO Streamlit App BZEEFRIK o

1T YoLO BRBFRcMIstal @ (£ RiE RAVABIEIRAH

FERGEEIKNERRA (GE usB M) > MEMEA picamera2 REFEEIREA - UTEE
E¥ Chapter 3 BY YOLO_Streamlit_App ({EEREVERIFK$FEA YOLO_Streamlit_App_pi5) ©

Bt 0 TEGEEEMRARIEEHITZTN che6.zip :
wget http://max543.com/debugger/class/python@2/%E5%BD

%B1%ES5%83%8F%E8%BE%AB%E8%AD%O8%20X%20%E6%A8%BO%E8%BE%I3NE6%BA%BEY%205 202
5/example/ch@6.zip

FRER A

unzip ch@6.zip
EABFIF cheé :

cd cheé
HEABERRK YOLO_Streamlit_App_pi5 :

cd YOLO Streamlit App pi5
FHIT runApp.py ZRHE 0 BEEREHITHGER !

python runApp.py
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YOLOHRERE

Ultralytics YOLO EEMEFHVE ST E
mee v

BRGNS person 0.94

B R /R R E

ER%E
BERMme B8 v

-
5
-~
T

¢

ETAREATZTNAS > /1T Chapter 3 BY YOLO Streamlit App BEZEANA IMX219 FEI&IE4H -
BE config.py HHTEBREMARIRIE !

. B& ..

if root path not in sys.path:
sys.path.append(str(root_path))

ROOT = root path.relative to(Path.cwd())

#SOURCES_LIST = ["Image", "Video", "Webcam"]

SOURCES_LIST = ["BEIR#E", "®R1g", "HHEREF webcam", "#HARRESITERM
IPcam", "fi%&k IMXx219 tR4H"]

LB
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7 App.py HIBEEE IMX219 > ERITHEAMEKEIERR !

"

K

App TEE
. BR L

source_img = None
if source_selectbox == config.SOURCES LIST[O]:
infer_uploaded image(confidence, model, task_type)
elif source_selectbox == config.SOURCES_LIST[1]:
infer_uploaded video(confidence, model, task_type)
elif source_selectbox == config.SOURCES_LIST[2]:
infer_uploaded webcam(confidence, model, task_type)
elif source_selectbox == config.SOURCES_LIST[3]:
infer_uploaded IPcam(confidence, model, task_type)
elif source_selectbox == config.SOURCES_LIST[4]:
from utils import infer_uploaded IMX219
infer_uploaded IMX219(confidence, model, task_type)
else:

st.error("BRIBRIREXZE BIRE' , 'FRIE' , HFRIESME, 'ERET
Wk M 'EiEK IMX219 AR ")
. B8

7T utils.py ¥ri¥ IMx219 MUEMEERIRR :

K

+ o

. B& .
def infer uploaded IMX219(conf, model, task type):

Raspberry Pi 5 + IMX219
EFRR Picamera2 : RAMEH transform > XA OpencCV S

try:
from picamera2 import Picamera2
import cv2
except ImportError:
st.error("fR/> picamera2 > 55#1T : sudo apt install python3-

picamera2")
return

picam2 = Picamera2()
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config = picam2.create_video_configuration(
main={
"format": "RGB888",
"size": (1280, 720)

picam2.configure(config)
picam2.start()

st_frame = st.empty()
stop_flag = st.button("{ZlE IMX219 "

True

hflip

vflip = True

while not stop flag:
frame = picam2.capture_array()

bgr = frame

if hflip and vflip:

bgr = cv2.flip(bgr, -1)
elif hflip:

bgr = cv2.flip(bgr, 1)
elif vflip:

bgr = cv2.flip(bgr, 0)

_display detected frames(conf, model, st frame, bgr,
task_type)

picam2.stop()
picam2.close()

. B& ..
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6-2. B&EIK:EH LLM KBIEE

6-2-1. £ Grogq

Zi4t Groq API BY Python Eff
Bt > BiI—@ Groq BHAMK Python 3.11 EHIBIE > 4#8A grogq 311
python -m venv --system-site-packages ~/groq_311
B E#RIRIR grog_311:
source ~/groq_311/bin/activate
Z4 Groq API B9 Python EffF :

pip install groq

£ Grog API + Llmam3
TEEEBETIRMIMEEFIFER chod.zip (Chapter 4 : Z# LLM vision EBEFER) :

wget http://max543.com/debugger/class/python@2/%E5%BD
%B1%ES5%83%8F%E8%BE%AB%E8%AD%O8%20X%20%E6%A8%BO%E8%BE%I3NE6%BA%BEY%205 202
5/example/ch@4.zip

BITHIT 4-1.py & 4-1a.py > &5RHE windows —#% o

f#M Grog API + Llama-Vision
%3 PIL (Python Imaging Library) 184 > FAZRERIEEE !

pip install Pillow

BITHIT 4-2.py ’ &R Windows —#k ©
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¥4 Streamlit £ Grog API
RARE Streamlit &4 :

pip install streamlit

BITHIT 4-3_streamlit.py > #5RE Windows —#k °
6-2-2. {£F Ollama
ERIEIRLE - FRFIEILUER 0llama 1EASHIZREEFNEIT LLM o

‘E@%ﬁﬁ%ouma

Ollama SRR AERIELR > nJLGERMWEIFERFE App —ix > BREEE LLM o 7218
EIRZEHE 0llama > WITHER .

EAFHREL o

sudo apt-get update
sudo apt-get upgrade

IUd

ster 2 S

PELEE crul Ef (JB%F Raspberry Pi 0S TERRA L) °

g

sudo apt-get install -y curl

- curl B—EEEAMNGSYIITH  24KE Client URL> T EAREFASBERGE > [
ARSI EEFIRWER]

5 sudo crul &% 0llama °

sudo curl -fsSL https://ollama.com/install.sh | sh

BERZIHERY Ollama HRZS o

ollama --version
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%38 0llama £/ LLM

Ollama X#&%# LLM > AILGERMIEMEIRKERE LLM BUETT - 7B > RIRNEEIKRIEC
A2 > RFIRERTERENKERER -

=z
=

x—  ERAEEIRT!

SRERY LLM FERY

sClIRRE A/ GPU VRAM
4GB TinyLalma » Gemma 2:2B
8GB Phi3 ~ Llama3
16GB #2&1E (quantized) By 3-7B 1&EHY

s 5 LEEH CPU/Memory {ERZRIRIEFIEE » ATUAA htop T H » UTALEIES !
sudo apt install htop
iR ¢

htop

@ user@raspberrypi: ~ = a X
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A TinyLlama ##! (4GB LI L)

TinylLlama REMSKLEETRIRN LM 22— BER—EEEE (637M) RE > MAEAR
AREER ERARmENOE  BRUBEZEXRZSHESREE  BRANBRMERIFEERERIR

7£ Ollama =fER run IELHKHIT TinyLlama EE :

ollama run tinyllama

AR TRE (BERZIT ) mERA—H """ KESZ1THIERE) ' U TEomREXaFRKEIEF
ON T OFF > AIUBRIEEITRER LA E ¢

"""Can you analyze the following sentence to determine if it is ON or OFF?
. Please Turn off the lights in the room. And just say ON or OFF."""

user@raspberrypi: ~ = a X

SHE ollama 5%

BT BRI TS
ollama list
fpRZEERIIERY

ollama rm <fEEILZFE>
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=1k 0llama BRFS :

sudo systemctl stop ollama

EXE) ollama :

sudo systemctl start ollama
W (ERRENE, (R ollama ARFS) :

ollama stop <tEEIZLFE>
B ollama ART (ELLFAAEREREMBRERE > SEKRCIEE) -

sudo systemctl restart ollama

£ Gemma 2:2B 1EE! (4GB LAL)

Gemma 2 & Google BHIERY LLM> EREMNE Google Gemini FERERAMTFTEAEN » BEHE
IGH9ER s ER RAYMARE o I Gemma 2:2B {2 1.6GB BUES=E4Y » ATEREIRLEIT LLM
B EEE L — o

o]

TEETT Gemma 2:2B ZRl > 37 IERETT > SEITHARE ¢

Step 1 EEEEEESTETR

BEmAERERILGEEE Swap © dphys-swapfile #1 zram (BE4ESCIEEE swap) ©

FERE / T8 EHAR =ERIRE
swapfile SD / SSD RBig BREERIE 247t
zram RAM ([B4E) FEH R RIERE

* Pi 5 CPU 1R3& > 1B 1/0 {H2HRSE > EHERA zramo

iH% dphys-swapfile

Gemma2:2b + Ollama runtime + Pi 0S EZEAR/DECIERS o 5% Swap 5%FK 4GB (1EBHHAI
B9 Bookworm R#RPRHIRAZ 2GB) :
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sudo nano /etc/dphys-swapfile

$XZE| CONF_SWAPSIZE=100 > I CONF_SWAPSIZE=4096 :

user@raspberrypi: ~ = (m] X
GNU nano 7.2

/etc/dphys-swapfile

[ Read 26 lines ]

EMf swap /E -

sudo systemctl restart dphys-swapfile

EFE Swap A/

free -h

g-? user@raspberrypi: ~ = O X
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EE Swap fEE :

swapon --show

[@ user@raspberrypi: ~ = (] X

Swap : EEES RAM A > IBERAACIREARS (RARBIEINEER)
HE| T BBER / SSD 4 BRFAGUZIER - B swap 38 RAM Big [ IRER
REZRRE J e

A% zram (BE4EEIECIERE)

Pi 5 CPU 38 > BREiR - REMHIRRAE 26B [REIRRE > A zram mMEEARERCIRE ©

sudo dphys-swapfile swapoff

sudo systemctl disable dphys-swapfile
sudo apt install zram-tools

sudo systemctl enable --now zramswap

sudo reboot

sudo nano /etc/default/zramswap

1% SIZE ¥fRE45 » WPKAK 4096 :
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user@raspberrypi: ~ = m} X
GNU nano 7.2

/etc/default/zramswap

BEE) zram:

sudo systemctl restart zramswap

&BE Swap I !

swapon --show

@ user@raspberrypi: ~ = (] X

BRA P15 GPU NIEFEST Ollama o
Raspberry Pi 5 By VideoCore VII GPU B4 Ollama NI3RZIE o $ITEFNIOL :

OLLAMA NUM_GPU=1 ollama run gemma2:2b
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user@raspberrypi: ~ = m] X

£ phi3 #EE (8GB L)

Phi3 & Microsoft {MEXRIZEM LM > HERIR<ITE 2.2GB o
7 Ollama 2fEA run IELEKHIT Phi3 HE :

OLLAMA_NUM_GPU=1 ollama run phi3

@ user@raspberrypi: ~ = ] X
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£ Llama3 & (8GB LLL)

Llama3 2 Meta BE%M LM HEBERIRTRE 4.7GB o
£ O0llama 2fEA run IELEKHIT Llama3 B :

OLLAMA NUM_GPU=1 ollama run llama3

6-2-3. £/ Python E{EEVEITHS)

Ollama IRHEEM Python Eff ZIEE ChatGPU API $B{URYEE R > RILUERIER Python
Bl LM KBIEESIEITEE o %8 Python B ollama Eff :

#EA grop 311 WERIRIE !
source ~/groq_311/bin/activate
TEERIRIRZE ollama EH !

pip install ollama

FEERENED O0llama BRFS

7£ Python FEN{FEHA 0llama API R > FESHREEIKEEE) 0llama IRFE (FEREEH
B&E) -

ollama serve

user@raspberrypi: ~ — ] X

- MBEEERAR 0 RE%A Ollama ARFFERE) > A AAEF o
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AL T R ;

ollama list

7£ Chapter 4 WIF23{ 4-4.py £1 4-4a.py H > 1§ OLLAMA NUM_GPU=1 BYFE (% 2 1782
B 4 THEREER) > WERREEIRECREAD LM HE o

m Python f#F Ollama 89 1lama3.1:8b f&EHY o

import ollama

# import os

# os.environ["OLLAMA_NUM_GPU"] = "1"

promptl = "FHERWEAF "
prompt2 = "' MNEBEIXR'E H1 B TRl - TXREA—EFRE"
question = promptl + 'Turn on the lights in the room.' + prompt2

response = ollama.chat
model =]'l11lama3.1:8b",

messages = [

{'role': 'system', 'content': '{REEBEDMIEISA"},

{'role': 'user', 'content': question}

D
print('Q:', question)

print(response[ 'message']['content’'])
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6-3. AI BISREEE  REDWEIF

EIR2EABEIK 166 AISCIERE > BIRIHIIT 4-5.py c B2fFH 86 BUECIERE » AR EHHIE
SCIRAS TR RAVIRE o U0 : BA vision BARFIES > #F qwen3-vl:4b (3.3G) HIER! -

£ ollama #8= vision FEEF :

v [ vision- Ollama Search x | + = (m] X

< C 2% ollama.com/search?q=vision B Qa w ® w O} =5 @

a

{3} Models GitHub Discord Docs Cloud IQ vision I Signin I

Cloud Embedding Vision Tools Thinking Popular v

I gwen3-vl
e most powerful vision-language model in the Qwen model

family to date.

vision tools «cloud 2b 4b 8b 30b 32b 235b

739K Pulls O 59 Tags D Updated 1 month ago

llava

A LLaVAis a novel end-to-end trained large multimodal model
that combines a vision encoder and Vicuna for general-purpose
visual and language understanding. Updated to version 1.6.

vision 7b 13b 34b

,,,,,,,,, - SR v
SBE a8 S2r Ah I . .
EIREEREE > B0 : qwen3-v1:4b (3.3G) ©
7 & qwen3-vi X + = o %
< C 2% ollama.com/library/qwen3-vi B QA % M % O} = Q@
a
qwen3_vl ollama run qwen3-vl © I
4, 739.5K Downloads (® Updated 1 month ago
The most powerful vision-language model in the Qwen model family to date.
vision tools <cloud 2b 4b 8 30b 32b 235b
Models View all —
Name Size Context Input
qwen3-vilatest 6.1GB 256K Text, Image
gwen3-vi:2b 1.9GB 256K Text, Image
qwen3-vi4b 3.3GB 256K Text, Image
qwen3-vi:8b (latest) 6.1GB 256K Text, Image
i v
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7£ Ollama EfEA run IELEKMIT qwen3-vl:4b FEE :
OLLAMA_NUM_GPU=1 ollama run qwen3-vl:4b
B 4-5.py RUREE :

4-5 fEA qwen3-v1:4b EITHARHIE o

import ollama

from PIL import Image
import base64

import io

response = ollama.chat(

model =|'qwen3-vl:4b"',

messages = [{
'role': 'user',
‘content': prompt,
'images': [base64_image]

}]

6-3-1. S Streamlit I AI Vision BE#E/TME

24 Streamlit ~ Grog API ~Ollama API ZREIEE AI vision HEENEENTE o BT
4-6_streamlit.py ~ 4-8 streamlit.py HY Groq Key SIERUERB@ERIHIT o
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6-4. MIEIKEZRING

ERMEIGERING > AIEBRER ngrok > RIMBERZEIRIEIK

BIEREZE ngrok

= https://ngrok.com/

SN E| ngork B4 > F4¥E Raspberry pic

v [ Setup - ngrok x o+ .
&€ 5 € % dashboard.ngrokcom/get-started/setup/raspberrypi BB x % w O = Q@

B oiwowsissegmail... o &

@ Getting Started

W I Agents ® SDKs @ Infrastructure @
SSinEat Ak ton e COI I le & Macos o Go © Kubernetes
Your Aok BE Windows ® Nodels
@ Universal Gateway ngrok is your app's front door—a globally distributed reverse B Linux ® Rust
End Teaffic Po proxy that secures, protects and accelerates your & Docker @ Python
End raffic Policy

applications and network services, no matter where you run Docker Desktop & Java
them. & RaspbenyPi 4 Ruby
@ freebsD B Net

Looking for something else?

1 Connect
Traffic Identities Get an endpoint online.

& Traffic Observability

Traffic Inspectc
log Exparting Agent
og Exporting . Choose another platform
S Secure Tunnels Raspberry Pi
Agents
Installation

@ Identity & Access

Team Members

Snap  Homebrew  Download

¢ Install ngrok via Snap with the following command:

&3 Biling & Usage snap install ngrok @

[1 EarlyAccess

@ Support

[0 Documentation Run the following command to add your authtoken to the default ngrok.yml configuration file. @ aAm

REAZEHE » TEREIR EZH ngrok o

curl -sSL https://ngrok-agent.s3.amazonaws.com/ngrok.asc \
| sudo tee /etc/apt/trusted.gpg.d/ngrok.asc >/dev/null \
&& echo "deb https://ngrok-agent.s3.amazonaws.com bookworm main" \
| sudo tee /etc/apt/sources.list.d/ngrok.list \
&& sudo apt update \
&& sudo apt install ngrok
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SATEEN  SEEE A ngrok ° EXfS authtoken » WSS TERIEIR L#IT o

v n Setup - ngrok X =+ = m] X
< Cc 25 dashboard.ngrok.com/get-started/setup/raspberrypi B % ¥ w O = @
. ngrok
curl https://ngrok-agent.s3.amazonaws.com/ngrok.asc \
sudo tee /etc/apt/trusted.gpg.d/ngrok.asc >/dev/null \
eD Ttps: NngroK-agent.ss.amazonaws.co DOOKWOXI nain \
ee /etc/apt/sources.list.d/ngrok.list \
ht update \
apt install ngrok
Run the following command to add your authtoken to the default ngrok.yml configuration file.

I ngrok config add-authtoken 2thhByOZOIKUdA481FUQSjBéx4_7NJCevmVidleCsstFbeI P

® a#m

Deploy your app online

ngrok config add-authtoken fREY authtoken

user@raspberrypi: ~ = (] X

R IRAVAERRIRSRE > BIU0 © http BY port 8501 °

ngrok http 8501

user@raspberrypi: ~ — m] X
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& ngrok #aRVABAE > A5 ERIEESS  AlEIME

0 ENBSEERAHTARL
SSH SMEELR
SSH 2 TCP WBE :
ERARAOMEREIESE 40 © tcp #0 port 220
ngrok tcp 22

@ user@raspberrypi: ~ - = X
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@ PuTTY Configuration

Category:

=)- Session
Logging

=)- Terminal
Keyboard
Bell
Features

=) Window
Appearance
Behaviour
Translation

+- Selection

Colours

= Connection
Data
Proxy

+- SSH

Sernial
Telnet
Rlogin
SUPDUP

About Help
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Basic options for your PuTTY session
Specify the destination you want to connect to
Host Name (or IP address’ Port
IO.tcp.jp.ngmk.io I |10579| I
Connection type:
©OSSH (OSerial (OOther: Telnet v

Load. save or delete a stored session
Saved Sessions

[ Defautt Settings Load
192.168.2.140
COM3 Save

ssh_192.168.2.169
Delete

Close window on exit:
OAways (ONever © Onlyon clean exit
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