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8.2 i id g A SRR
(1) BB LSS

# ARGk EIG

image = frame.array

# F G HSV #55X

hsv = ev2.evtColor(image, cv2.COLOR_BGR2HSV)

# JEHUH T B o S (A sk 2T B R IR

data = get_green_or_red_pixels(hsv)

# X AT A AL R O RIR R AT RS . X B T MiniBatchkmeans

# PR D iR BE B AR UE kmeans BRIV BEEE

kmeans = MiniBatchKMeans(n_clusters = 2, random_state = 0, n_init = 1).fit(data)

# SRIUH P R 2R b

cc = kmeans.cluster_centers_

# N B RS S B RO AR, BL (h, w) FR

(h, w) = find_closest_center(cc)

# SRIUZ R L PO BT

color = get_color(hsv[h][w])

# P PO SRR AR i, D /N T — 2P AT 3

# MRIERAHOREARSR w. BEURTERE width FIERZE OB color PLEFTEIIES
command = plan(w, width, color)

# MAEHE S P IR TER 2 SR sh ek g, X BLBE e iy 20, Rk#3) 0.5 75

move(command)

(2) A7 B e, S RE 4 B IR % A RE
(3) 2 AR 2P0 n_clusters FUME . WEE2Y n_clusters FIE N 1, 2
13 R BE GG, IR

(3) BT PRAH I —— MR B LR A5 19 07 B AR
AR R4
TS P RER 73, RENEAS B Al A B AR A e
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(1) BeBEFFRLE LT s R BB o o

# PR R EL . S position_w FOR RO IIMALDR, width R BRI T8
#eolor TR R HIBIE
def plan(position_w, width, color):
# R E] 209 B AE 0 RE Y XA O BT DX
ratio = 0.2
forward_width = width * ratio
if color == "red":
command = "stop"
elif position_w<= (width — forward_width)/2:
command = "left"
elif position_w>= (width + forward_width)/2:
command = "right"
else:
command = "up"

return command

(2) AR ratio MHE, THEERREENBITSATAME ., T LIRS,
HR I S PR L e B — e B 1E Y ratio {H.o
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8.4 1 1k G A S IR il PHA T o
(1) Beliseof B DUR 42 i 7 A R AU

# VO 1B S FIz st ], ARAETE 208 FIC 9K 3 B EL stop, left, right, up

def move(command):

speed = 20
time = 0.5

if command == "stop"":
stop()

if command == "left":

left(speed, time)

if command == "right":
right(speed, time)

if command == "up":

up(speed, time)

(2) AT LS, MBS RE4 Mz alE .
(3) 223 AE move PRELH 5% 1 speed Flliz )T [E] time Y{H, MR RES
1z SO o H A o

4. A HES:

B G ME, WA s it K 3-10 &2 &d
FARBAC I N ATEFRAG LT B 5 . v IR R, X+
EscE, O e HERR IS AN S, R A4,
MXFFAREICE, WE/R “Unknown Person”

XEZIEERIRAER XARBICERIRA G R

B 3-10 MXIRALER
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1. FTIF B A Beas (8] 19 SCHF fete/dphys—swapfile, Av2FTHIA -
sudonano /etc/dphys—swapfile
¥ dphys—swapfile SCFH ) CONF_SWAPSIZE=100 & CONF_SWAPSIZE=1024.,
2. HUBSC 2 05 E S sS4 Ik 55

sudo /etc/init.d/dphys—swapfile stop

sudo /etc/init.d/dphys—swaplfile start
3. BIASCIRAS AR ARG -

free —m
4. M Dlib ‘B W F 3234, ot A Dlib Hk, #847 Dlib ERY 2 FIo 1% .
cd dlib-19.9

sudo python setup.py install
5. A face_recognition T

sudo pip install face_recognition
gjx_‘.ﬁ u _tih?%l:é/f/’; ’ EI]%J:& T}\B{Tji’/l:l%ljﬁ?‘ E@EEE o
SRR U Cht

1 Uil Bk e, JFRE D HER | DR
# Pl sk

camera = picamera.PiCameral()
# BRI PR AR

camera.resolution = (320, 240)

camera.framerate = 30

2. MR TEE 20 A SO D T A AR PR RO D7 R, BRI “img” SO T I AT Y
NI (T80 jpg ) . T8 ResNet SR BRI RFIE [l HEAEAEEI N AF T, DAALIS T EEX

# AL T - R o] 0

face_db = {}

# LIAIXTEAR 7 ORI “img” SCHFIE TR BT A IR

imgs = os.listdir("./img")

for im in imgs:
im_path = os.path.join("./img’,im)
# N3 “img” SCHEIT RO FTA IR A
ima = face_recognition.load_image._file(im_path)
# K50 B T N ) 07 B
face_locations = face_recognition.face_locations(ima)
# AR IBON R AL [ 22
image_face_encoding=face_recognition.face_encodings(ima,face_locations)[0]
# IR ARSI AR I NS (IR jpg ATTRTEY R )

face_db[im[:—4]] = image_face_encoding
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3. FEREER T, R face_recognition EBREL, R R f7 B IF 4T AR, ARG AT

rawCapture=np.empty((resY *resX *3),dtype=np.uint8)
# A SRR — it
camera.capture(rawCapture,format="bgr")
image=rawCapture.reshape(resY,resX,3)
# NN A7 A I
face_locations = face_recognition.face_locations(image)
# RPN 2 9 AR EA TR SR
face_encodings = face_recognition.face_encodings(image, face_locations)
# 5 Bl R B IR EA T EE AU
for face_encoding in face_encodings:
# HEXP NG, AR P sk A A AR BE /N T B threshold WIRHN E RSN,
# MY SE—DARFICHA
threshold = 0.6

match = face_recognition.compare_faces(face_db.values(),face_encoding,threshold)
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SN BAARTBPRIIR

(AR F BT FE R AF)

B 7= M 2% ResNet

KAHHICIZIM 4 Long Short Term Memory, LSTM

BT HEE  Artificial Super Intelligence, ASI

XHAZEEE  diagonal distance

A PREL  cost function

S Ief%#%  Back Propagation, BP

JEMT5 5 nonleaf node

AEZPERIH  nonlinear regression

7 classification

JEZWY receptive field

HE15 45 root node

JRERSE AR breadth—first search

A overfitting

BL#R2%>] Machine Learning, ML

4G PR%L  activation function

T BES)  computing power

WE2#2>]  supervised learning

Jaif U local optima

FAREY clustering algorithm

FAHL  cluster center

LRI M4 Convolutional Neural
Networks,CNN

DM decision tree

kNN 5.7 k-Nearest Neighbor algorithm

k— BIHEIEA T k—means clustering algorithm

BAHLED path planning

LBP 5% Local Binary Pattern algorithm

SIGEE R manhattan distance

MERENE 2% Mel-Frequency Cepstral
Coefficients, MFCC

FRECHEES  euclidean distance

PCA %75 Principal Component Analysis algorithm

Ja & EK  heuristic search

KIUA  under—fitting

51272 reinforcement learning

s N THHE  Artificial General Intelligence, AGI

NTHEHE  Artificial Intelligence, Al

ANHEIRS]  face recognition

SINTFHE  Artificial Narrow Intelligence, ANI

RS> Deep Learning,DL

WIEM S E  depth—first search

MM 2% Neural Network, NN

PIZEIG  neuron

&K Raspberry Pi

FHIE  feature

FEEM I feature vector

FRJE R gradient descent

R ME  The Turing Test

FEIM&iR5]  image recognition

EIEALPEHIE  Graphics Processing Unit,GPU
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fHFERIBAIC Micro Control Unit, MCU

UAELER ] Text To Speech, TTS

JoliB*¥ 2] unsupervised learning

M7 T gL B TR Field Programmable Gate
Array, FPGA

ZRPEAIH  linear regression

ALY Recurrent Neural Network, RNN

515 leaf node

Fa bR A FAR A Hidden Markov Model, HMM

EG A WA A Speech Synthetic Technology, SST

EEPUI Automatic Speech Recognition, ASR

Y EAHL Support Vector Machine, SVM
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FPILAbFEES  Central Processing Unit,CPU

LRZY Expert System, ES

L HEREE  Application Specific Integrated
Circuit, ASIC

T4 child node

B 35 Auto Regressive Moving
Average, ARMA

H4R1E S Hf#  Natural Language Understanding,
NLU

H4RiE 5B Natural Language Generation,
NLG

/N3 least—squares method
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