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Intelligent delivery robot - face recognition algorithm design

Abstract

Intelligent express robot is a kind of intelligent transport robot with automatic
navigation wheeled vehicle as the carrier, equipped with face recognition detection
module and storage box. It can realize the functions of GPS automatic navigation,
automatic opening and closing of the box door, recognizing the face of the person
taking the package, etc. It is mainly used in the terminal places of logistics
transportation such as office buildings, residential areas, university dormitory
buildings, etc. The purpose of the research is to inject a new vitality into the
traditional express industry, and as a representative of intelligent life application.

And facial recognition technology based on biometric security identification
technology, as a machine vision applications, is an important embodiment of
intelligent recognition, has been widely used in security, access control, traffic areas
such as image processing, has the very high safety and reliability, and applied it in the
intelligent express robot can improve the intelligent degree of the product. The
combination of the two intelligent delivery robot can not only have a quick delivery
function, but also has the function of security.

In this study, k210 chip is used as the core of the face recognition module, and
python is used as the programming language, which is realized based on the face
recognition feature library. Mainly used to python in opencv,numpy,pillow and other
PIP. After four steps of face detection, face feature acquisition, model training and
face recognition, the desired detection effect is achieved. The function of face
recognition is mainly demonstrated by entity module, and the key links, such as face
detection, face features and face recognition, are explained in detail. The delivery
robot combines with advanced face recognition technology to bring a new experience
to consumers with the concept of intelligent life, which also greatly reduces the
burden of couriers and makes delivery more convenient.

The research idea of intelligent express robot comes from life. As for the doubts
and troubles caused by various inconveniences when we pick up express, this robot
can solve these problems to a great extent. The most important point of intelligent
robot is that it can provide the greatest help to human beings, which is also the
original intention of our idea.

Key words: intelligent express robot, Face recognition,Biometrics, python
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MY IRANRE ST, WA PLEE KR IIZRIA S B b Mg

o MRS

IR X B st o e I s 2 (1) 58 B I AR dE AT R0, i e — 2. Ak
WA EZ S AL AR SR R B 1L BT JUATRRE, 2. DURHIEIR: LAl

B SEHE T UL D iR A R B T R BRI AL B AE B OB IRSEUE N —A
K, PO NTUERIREES, M, ZIn M s RARARZERN. Bt — NS0T H
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AT TR R B AY, il AT LA D93 AN AR AR LARTRFALE AR 8 L T
LA 5 V5 B AR 3 PCA SEE I — b 5%, R AN IXM a0 A ol fif o L33 RE EUAL R
FZ AR A YR, R BN B R B 20 A 18] b, SRR 4 A
IBEAIE, RS O R AUE BEAT X LE R AT

‘ =2

i [N oo [
> ‘ M) //ﬂ:E‘fI?
R e

2.3 NIiRn| SR B 1

2. 1.2 N RAIE RS H

SIPEED MF1 AR pgid e £ 1 MIW B, DL K210 J9iz0o i) AT A8, BT —
X AE S PR R R A RS AL AMEAS Sk, — U TR ARETR Y 1.3 <)
TFT BF, —/> RGB LED #R/R4T . XS 454G Opency &R SEIM AR Thig, H
WA 2 . HAARSH T %.

2.1 MF1 Bk ¥k

K210 1.N#%: RISC-V Dual Core 64bit, with FPU

B ZH 2. EMi#: 400MHz

3.SRAM: & 8M Byte

4AEFHRA]: Z R EES] (8mics)
5.B1%15): QVGA@60fps/VGA@30fbs

6IREF IHELE: X HF TensorFlow/kears/Darknet/Caffe 25HEZE

7. MR FEF YOLOV3\TinyY OLOv3\Mobilenetv2\ A i iR 51l 2%

8.4M%: FPIOA. UART. GPIO. SPI. TIMER

11



MM LA FEES (kpu)
FPU ji# /£ IEEE754-2008 Fxift
ST (APU)

PRg (A IR g A4S (FFT)

YV V V V

RS Lo BRERILIE: fade
RUEE 3t SE|
RGB LED*1
1.3 ~F TFT B %1

128mbit Flash*1

2. 28, USB Type-c #%11
A0 CAANE =)
A 10 Hesr 51 51 H

3. R~PR/D: 46.3*37.1mm

4, TAFHE: 4.0-52V @300mA CHIR AT 800mA)

5. TAERE: -30° C-85° C

T 15 W HEAE % : FreeRTOS. RT-Thread 25

F /& EE: MaixPy IDE. Python IDE. opencv &5

MFEVE S C. C++. Python

2.2 HRIER
ZRE R, BUE RN IR BB 23 A DL AR

1. MTCNN 532
MTCNN F # [ PNet, RNet, ONet ZHi%, FH PNet & —Ff A $-18 NG IX A /NS0 7
el &, I B Ag s AR ORAE ISR & I 2 DN EE R E H . PNet A5 AR R R/
KBl A, FFHEXTE R 26— MERA SRR . —5k 6x6x1. 5 FE &L 153 T4
oA 0. 5%0. 5x15 PIRHIERE, B =TT A2, RHiEE A,

12


mailto:4.0-5.2V@300ma

M RNet I 4% 54 5 PNet fETEZE R, £ T — DNAEELZ, A2 5 I H4) )
false—positive. RNet 7EAE BURFAE B FE AR 2 AT A I, 28k SRR A 1) 2 P A AR 8 HH D 4
KR BT RASEEZEEN, FTUEAME RS —h 24%24 KN, REHIHERA
3%3%64 FFEF

ONet WUAHEL R-Net 2 T —ZHHL)E, B LRI B S INHERA AL FREE 5 . H 48+448%3
B R N JE R 3+3%128 RFIEE], AT = 4 SO TR AL

2. TN iR ) Bk

WL T — B NAS I HZ A, R FH A2 REAS I IF 5 A I8 st i) A E DAL=
AP FEA,  SEIUEEA NIRRT .

B RN, FEAE byte 04, 2K FaceDB, H TR HdE, HIKZEY]
a8, T EE 2 ZHUE A 1E R L ST ek A, DL SR SIS B 3
AT T e, B AR R

if (requestCode == REQUEST CODE IMAGE OP && resultCode == RESULT OK) {

mPath = data. getData() ;

String file = getPath(mPath) ;

//TODO: add image coversion }

H¢Jri W] AFD_FSDK_StillmageFaceDetection SR A MI{E ..

3. 3T Python 1 opency JFE I AR 51

X — PR T RE AT i, B R EAT R AR TR E 7 i, BRI
SRS, B LA D% R B S R PR S A0 AT LRI A . 2 EE H Python
P AL % numpy 47 EAT opencv H 4 EigenFaces AJKiRm#s o XA 7715 LUK SE
AR B F N R B B, AR5 03k B A A S TR AR AU B SR e v R P f 5 S8 AR
AN ZAAE T AR B R 3T 3 T 2 42 b EE, AN B R BUM AR () ik, REgiaris
gttt 5 RSN, AT RATYI 38 R Ui i 8

S /NHTT IR, KRR N RIR B ) B8 AR 2R DL S b, ARG L
DISURES =R L I

2.2.1 FEKEMEER

EEXHETF R AR SIS R B B im @, NMANNE LTI ILERRER, 465%
SCHERAF AT TN N A
i.  JEEEZLL
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NIRRT, BT AEERm S iE, BEA0 3D SR EA X
eI JELR AR T U AT 2R AR A R 2 R S R 7 B

X F LR 1 R AT A AT el 0, 7 T AT DAIE I e R D0 R PR AR SR ek /N 52 3 1)
el 5 — 77 TR AT DA FH 32 AR B AR SRAE i 52 B 2% T REE IR

i. REZNK

FERBIEFE R RIL, WSR-S —FFEF N EEARRRT, R
FTiRal . BT RN NG 1) 25 () 4 BE AR I 7 R — K, N7 Hhilss X, Y 7
Al AR A B AR, TR Z B AR R KN BB AR A, SR I = ANl e AR A
A2 A AR AL

FREIABH T 2P EARFE SR, B RGERERNEE, BTl AR
RGP o FRAE TR s ] DUE I T AL Bk NG T REAR AL H S Sa . HRE T
XANBTEE A AT RS — ik NG R, BlrRA) e 22 MRS
WALk, L —ANEIINREE, xR a4 KEfE R,

ii.  ERTHh

IR A R FORNE N, — 28 NAME S R RGO AL, 2 sk AR RS B T
B o RUONBEE SR, N BISMEES BN B R SO R VA AH 2 SRAR S — PR AR AL 1 1
Do fRPTTIFEMIMLT 2 =R, BURIERMGH BN AR ERS, PSR 5 Rt 1
KRR, B g — 5 . ERIEIN SR, aT DU N AE R R A, H
BT 2T A AL T — AN RS B

2.3 ¥t

BN RN RS HE RA N, P RmANREE, JFRi b RS
REATIN BN A7 28 o0 A I NI RF LS, Bt Xt 10 55 = 4R B 2t AT
Wesks 3 =R A FRIERM AT, &)n— PR iR DB DR G 5

o

2. 3. 1 N

X L B HNAE) 25, IAZER A Python VR 2 AFEZRAIM EE, Gk
AT — AN EFAT AT 2. LN U EEZR IR PR U IR BBk .

1. e M Python BEA BRA /3 2KEE, FEEH —BE R AR 52K 86—
haarcascade frontalface default PA IR A AR B haarcascade eye 732#%. 1M haar
FRAE 2 AN ks s F HLA 20— Fho7i% . AR T

# NI R 2 8
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faceCascade=cv2. CascadeClassifier (r’ C:\Users\leol2\AppData\Local \Progra
ms\Python\Python38\Lib\site—-packages\cv2\data\haarcascade frontalface d
efault. xml’)

# YU IR ) 7 2%
eyeCascade=cv2. CascadeClassifier (r’ C:\Users\leol2\AppData\Local \Program
s\Python\Python38\Lib\site-packages\cv2\data\haarcascade eye.xml )
M FAE P FH 73 2RI I — fl R, w7 R ae i g4 — 8 22 e kAT, ARE
HOT AR, BRI AL T python (2 dEiie, FERLFHIH.

Lo BNk NGAEZE AR, X &7 502 VA IS A BRI B KRB0 67, JF AR
TEAERR ISR, LA FEAS I 21 &> AR AR e o0t o B R, ARG N T

# N A

faces = faceCascade. detectMultiScale (

gray,

scaleFactor=1. 2,

minNeighbors=5,

minSize=(32, 32)

B LERG NN G FR) il A 00 AR i

for (x, y, w, h) in faces:

fac gray = grayly: (y+h), x: (xt+w)]

result = []

eyes = eyeCascade. detectMultiScale (fac gray, 1.3, 2)

B OHRAG ARAR BB, K AR 7 B 4 A 0 oy B

for (ex, ey, ew, eh) in eyes:

result. append ((x+tex, y+ey, ew, eh))

B A OR
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2.4 NJRrks: I &l

2.3. 2 NI ES I RE

X By H SR OB R ORI RN SR A HE 5 o B S ARG CSk h Be HUA s
SRJE 2 R BE R e, AR JE AT L T[RRI N A, LIS IR I 7 2 ] A B R B
AN IR e £, FEFRFERINER 500 5K B R FEAS 5l 58 MUK SR LAE T

v BRI A RSO, BOX IR FAE 0 RA A, DA H A

T » NEREI2 v O RN DNz kY
N ER FEHE =5 o
Bl
* shujudata 2020/4/7 13:01 =
[ ] haarcascade eye. 2020/5/1 2:26 XML = 33
P -
| | haarcascade frontalface default. 2020/5/1 2:26 XML 35 90
. F wenE 2020/4/7 13:07 Python File
P
% b 4

K 2.5 Gk

vV RGBT RER, XEBUEREREN 500, i RE 0-500 5 HHE A
s AR shujudata SR, 2t K& R RE 2 G Rt m NRARE RS, BrEA
25 5 oK B VU A T PR PO R 4R 500 K. R AL T
sucess, img = cap. read () #5:% L T/EREAH

gray = cv2.cvtColor (img, cv2. COLOR BGR2GRAY) #5% Jy K &
16



faces = face detector. detectMultiScale (gray, 1.3, 5)#AMEAEM
for (x, v, w, h) in faces:

cv2. rectangle (img, (x, y), (x+tw, y+w), (255, 0, 0))
count += 1

*.” + str(count) +
".jpg’, grayly: v +h, x: x + wl) #RCGEAMEERAS, TN shujudata UK
cv2. imshow ( image’, img)

k = cv2. waitKey (1)

if k == 27:

break

elif count >= 500: # BLE AL 500 FRAFEA

break

b A

cv2. imwrite (“shujudata/User.” + str(face id) +

K 2.6 ARCRELTEE
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A v| = .
7] FRERRET - B _ _*JET.:_LEF-J - | - SETEy
ERE BRE e EeE = E - | e
1l ey eEEids ©
a B i 17 iz
AEIREl » shujudata v | @ B chujudata
| . . #

User.0.49 User.0.50 User.0.51 User.0.52 User.0.53 User.0.54
User.0.55 User.0.50 User.0.57 User.0.58 User.0.59 User.0.60
User.0.61 User.0.62 User.0.63 User.0.54 User.0.65 User.0.66 r

e SRSy 2T R B g BT T O EEEeea B ey

Bl 2.7 ANE A R R AR B

2. 3.3 Aflgk

R F IR AT 2 500 FEA, #HATHA ISR, X B FEIEH contrib FH Y
FaceRecognizer create B¥, FEYIZRATSEHTE — I, FIRMAMENZR 2 R R152]
i trainer. yml 3. X HLH FaceRecognizer H S ILAE i i AR 772 1) — A4
K&, FEAUIEIT PCA ik, BT Fischer B+ —(EAEAT77E. FIX BAEHM
FiEMESREET PCA ik, faARBWT:

path = ’shujudata’ #_ [ BT REFEA TR B 12
recognizer = cv2. face. LBPHFaceRecognizer create ()
detector= cv2. CascadeClassifier ("haarcascade frontalface default.xml”)

def getlmagesAndLabels (path) :

imagePaths = [os.path. join(path, f) for f in os.listdir(path)]
faceSamples = []

ids = []

for imagePath in imagePaths:

PIL img = Image.open(imagePath).convert(L’) # convert it to
grayscale

18



img numpy = np. array (PIL img, “uint8’)
id = int (os. path. split (imagePath) [-1]. split(”.”)[1])
faces = detector. detectMultiScale (img numpy)

for (x, y, w, h) in faces:

faceSamples. append (img numpyly:y + h, x: x + w])
ids. append (id)

AR T
L&

File Edit Shell Debug Options Window

Python 3.8.2 (tags/w3.8.2:7b3abso,
Ded)] on win3i2

Help

Fekb 25 2020, 23:03:10) [M5C w.1l9l6 €4 bit (RM

Type "help"™, "copyvright", "credits™ or "license ()" for more information.
el

RESTART: C:/Users/leoclZ/CneDrive/SE /A BEIRH /A BENS. oy
Training faces.

It will take a few seconds.

Wait ...
1l faces trained. Exiting Program

K 2.8 lgigirds RE

&« S » AEEHEI » Face_trainer N EE="Face_trainer”
Aosm ) BREE = o
3 BUEAE
W= | | traineryml 2020/4/7 13:0 YML 3045 61,270 KB
¥+ F=
k=]
= BB

K 2.9 FEAERIIIZR YML SCHF

2.3.4 NJ&IRA

E B BRI S EE A SR, A5 A BRI N B S o [RIRE 2
KH] cv2. face. LBPHFaceRecognizer create %), i facerecognizer &, R
PATZ AT GREERAT LS, ARG IR I Bom NG 5 Z BTN ZRGs Rk AT LB, 43
WA R BT R OE LA T BRI S Ha, IrbUX BREGIRm 8 Rar i

jie(BFHE), £ NASHRGHW IERIER ) BFARE R RS0
recognizer =

= cv2. face. LBPHFaceRecognizer create () #iX B AR FH & Fh
recognizer. read ( face trainer/trainer.yml’)

cascadePath = “haarcascade frontalface default.xml”
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DA E A BRSO KR TR, AFRRAEN—FAE. WE
TREGY A, EVH-
https://d. book118. com/708023000033006052
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