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 Turn on your system sound to hear the streaming presentation.

* If you have technical problems, click “Help” or submit a question
asking for assistance.

« Participate in ‘Attendee Chat' by maximizing the chat widget in your
dock.
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= Raspberry Pi 5 Camera Basics
= Object Detection Using Raspberry Pi 5 Cameras
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Create a Camera Virtual Environment

48 Remote Systems x = H = pyvenv.cfg x
= g 1 home = fusr/bin
- = w8 2 include-system-site-packages =
~ Ef Local jversion = 3.11.2

4 executable = fusr/bin/python3.11

» * Local Files 5 command = /usr/bin/python3 -m venv /home/piSuser/camera vm/piScamera

% Local shells
~ & pisa
~ ¥, Sftp Files
~ 3 My Home
) Bookshelf
[J camera

A

AT

v [= camera_vm
~ [= piScamera

» 20 bin
» 0 include
» 0 lib
> £ lib64
» [0 Desktop

» [ Documents
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Create a Camera Virtual Environment

File Edit Tabs Help

piSuser@piba: cd camera_wvm

piSuser@piba: cd piScamera

piSuser@piba: source ./binfactivate

(plScamera) piSuser@piSa: sudo apt install libatlas-base-dev

Building dependency t
Reading state information...
libatlas-base-dev is already the newest version (3.10.3-13).
0 upgraded, 0 newly iInstalled, © to remove and 54 not upgraded.
(piScamera) piSuser@piba: pip install tflite-runtime
Looking in indexes: https:// pypi.orgs/simple, https://ww.piwheels.org/simple
Collecting tflite-runtime
Using cached tflite_runtime-2.14.60-cp31l-cp3ll-manylinux_2_ 34 aarch&d.whl (2.3 MB)

Reguirement already satisfied: numpy=>=1.23.2 in susr/lib/python3/dist-packages (from
tflite-runtime) (1.24.2)
Installing collected packages: tflite-runtime
ccesstully installed tflite-runtime-2.14.0
(piGca ) piSuser@piSa: pip install opencv-python
Looking in indexes: https://pypi.orgssimple, https://wn.piwheels.orgs/simple
Collecting opencv-python
Using cached opencv_python-4.9.0.80-cp37-abi3-manylinux_2_17_aarché4.manylinux2014
aarchéd.whl (41.3 MB)
Requirement already satisfied: numpy>=1.21.2 in susr/lib/python3/dist-packages (from
opencv-python) (1.24.2)
Installing collected packages: opencv-python
cessTully installed opencv-python-4.9.0.80
(piScamera) piSuser@piSa: pip install pillow
Looking in indexes: https://pypi.orgs/simple, https://winw.piwheels.org/simple
uirement already satisfied: pillow in fusr/lib/python3/dist-packages (9.4.0)
(piScamera) pibSuser@piba: pip install numpy
Looking in indexes: https://pypl.orgssimple, https://www.piwheels.orgs/simple
Requirement already satisfied: numpy in Jusr/lib/python3/dist-packages (1.24.2)
(piScamera) piSuser@piSa:
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Create a Camera Virtual Environment

< C 0 8 github.com

o Product ¥ Solutions ¥ Open Source ~ Pricing

File Edit Tabs Help

H raspberrypi / picamera2 ' Public

<> Code '@' lssues 128 I Pul requests 3 L)) Discussions '@' Actions EB Projects o

[T Files picamera2 / examples / tensorflow / (& vi-T : a1 D - 30 Jan T coco labels.txt
¥ main > Q @ i i Formatting changes and ma
@) chrisruk and davidplowman Formatting changes and mal
Q, Gotofile -rwW-r--r-- 1 :
-fW-r--r-- 1 pi er piSuser
- A Heme nisuserf@piba: |
> githukb pis er@plba:
> apps
hd examples images
I tensorflow » D CGCU_|abE|5|m
¥ images

B colours.txt
coco_labels.txt

colours.txt [ compositing.py

compositing.py [Y deeplab_labels.txt

deeplab_labels.txt
[9 deeplabv3.tite g
deeplabv3.tflite

mobilenet_v2.tflite

(IF e R W R Ie R W P

mobilenet_v2.tflite
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camera_detect.py — Configure Pi 5 Camera Output Pins

# start FE modification
import gpiod
DETECT8_PIN
DETECT9_PIN

23 # camera® output pin -> STM32F401RE GPIOB PIN 8
24 # cameral output pin -> STM32F401RE GPIOB PIN 9

chip = gpiod.Chip( 'gpiochip4")

detect8 out = chip.get 1ine(DETECT8 PIN)
detect8 out.request(consumer="detect8",type=gpiod.LINE_REQ DIR OUT)

detect9 out = chip.get 1ine(DETECT9 PIN)
detect9 out.request(consumer="detect9",type=gpiod.LINE_REQ DIR OUT)
# end FE modification

10
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camera_detect.py — Configure Pi 5 Camera Output Pins

while True:

# start FE modification

buffer = picam@.capture_buffer("Lores")

grey = buffer[:stride * lowresSize[1]].reshape((lowresSize[1l], stride))
camera® = InferenceTensorFlow(grey, args.model, output file,0, label file)

buffer = picaml.capture_buffer("Lores")
grey = buffer[:stride * lowresSize[1]].reshape((lowresSize[1l], stride))
cameral = InferenceTensorFlow(grey, args.model, output file,1, label_file)

detect8 out.set value(camera®)
detect9 out.set value(cameral)
# end FE modification
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Run camera_detect.py — sense = “person

File Edit Tabs Help
piSuser@pisa 1)
piSuser@pisa
piSuser@pisa

(piScamera) pibSuser@piba

1 mobilenet_wv2.tflite --lab

% \"‘IV_::] S pisuser@pisa: ~/ca A QtGIPreview = QtGIPreview
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Run camera_detect.py — sense = “"person”

13
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Run camera_detect.py — sense = “"person”

QtGlPreview OtGIPreview
el | E
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Run camera_detect.py — sense = “"person”

p\Eu:z:r— piba: ~fca. | 2 QtGIPreview A QtGIPreview
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Driving Motors Using Object Detection
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Driving Motors Using Object Detection

// start modification FE
/* Select the configuration with bridge paralleling, 1 unidirectional motor on bridge A

and one unidirectional motor on bridge B */
BSP_MotorControl_SetDualFullBridgeConfig(PARALLELING_IN1A IN2A__IN1B_IN2B__1_UNDIR_MOTOR_BRIDGE_A _1_UNDIR_MOTOR_BRIDGE B);

// end modification FE
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Driving Motors Using Object Detection
void L6206 Board GpioInit(void)

{
GPIO InitTypeDef GPIO InitStruct; NUCLEO-F401RE
/* GPIO Ports Clock Enable */
__GPIOC_CLK_ENABLE(); CN7 CN6 CN5 CN10
__GPIOA_CLK_ENABLE(); PC10 pc11  DETECT8 S PE0
__GPIOB CLK_ENABLE(); i oy D14 PB9
BOOTO eno  DETECT9 A AV0D
// begin modification FE NG NG NG D13 PA5
: : NC IOREF IOREF
/*Configure GPIO pins : PB8 PB9 */ PA13 RESET RESET 3112 gﬁ?
GPIO InitStruct.Pin = DETECT8|DETECTY; Ei::g 1233 1253 D10 PB6
GPIO InitStruct.Mode = GPIO_MODE_INPUT; &ND GND GND gg ';Eg
GPIO InitStruct.Pull = GPIO NOPULL; P87 2D el © on
HAL_GPIO_Inlt(GPIOB, &GPIO_InltStPUCt); PC14 NC D6 PB10
// end modification FE PC15 PAO  AD D5 PB4
PHO PA1 A1 D4 PB5
PH1 PA4 A2 D3  PB3
VBAT PBO A3 D2 PA10
PC2 PC1 A4 D1 PA2

PC3 PCO AS DO PA3
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// start modification FE

/* Infinite loop */

while(1)

{ | ‘
detect8val = HAL_GPIO ReadPin(GPIOB,DETECT8); . N | d—7
detect9val = HAL_GPIO_ReadPin(GPIOB,DETECT9); - 877 2 hader' J . Lbin"

' . gReseER 9 aN

7.DETECT9

switch (detect8val)
{

Use uith 3.3V
FYO1L adapter

case 0O:
BSP_MotorControl_HardStop(0);
break;

case 1:
BSP_MotorControl_SetMaxSpeed(0,10);

BSP_MotorControl_Run(©, FORWARD);
break;
R R e e o

}

switch (detect9val)
{

case 0O:
BSP_MotorControl_HardStop(1);
break;

case 1:
BSP_MotorControl_SetMaxSpeed(1,50);

BSP_MotorControl Run(1, FORWARD); Md 8sn

break; L',E&
(' @w
} |
} (]
([drw]

D4 LON

\d Y40

[T LR LT LA L

QUL L
= ‘

18 Y04 Q3 Ndddy

vV INO NOLLVN T



Raspberry Pi 5 Automation Lecture Series
Continuing
‘ ‘ Education
Center

Next Time...

MORE TO COME..
Thank you for attending!!!

Please consider the resources below:
 Today's Download Package

« raspberrypi.org — Raspberry Pi 5

« NUCLEO-F401RE - st.com

« X-NUCLEO-IHMO4A1l - st.com

20
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