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A Navigation—supporting System for Deaf-blinds

The huge population of deaf-blinds (people who are both deaf and blind) is
increasing with the growth of an aging population. Taking 2019 for example, China
has 17.31 million visually impaired people and 27.8 million hearing impaired. However,
the products aimed to assist them are unlikely to match their need of going out safely
and engaging in basic interpersonal interaction.

In view of the problem above, we have designed a navigation—supporting system
for deaf-blinds which is based on C Language, Python and ROS. It is equipped with
a laser lidar and ultrasonic ranging modules to build up a navigation—supporting
system for deaf-blinds. The system can be divided into the Navigation Guider (a
crutch-like vehicle) and the APP, made up with the navigation and.obstacle avoidance
module, the touch interaction module, the voice interaction module and the Mobile
APP. Navigation obstacle avoidance module can navigate user precisely to achieve
obstacle avoidance, which guides the user as a guide dog does; the touch interaction
module can be used to transmit information among user, the guider and the user’
s relatives combined with the APP; the voice interaction module is set up to realize
the mutual communication between the user and the guider. In conclusion, the system
implements the navigation and obstacle avoidance as well as information transfer.
After testing, compared with using the usual crutch, it reveals that a 24-year—old,
a4l-year—old, and a 69-year—-old deaf-blind have shortened their travel time by about
39%, 38%, and 44% respectively by using the navigation supporting system.
Additionally, our project members saved about 29% time in overall time to complete
the task by using the system.© Moreover, the system’ s guiding route is closer to
the path a sighted/hearing person will use. In summary, the system achieved a
deaf-blind navigation—supporting program that has proper guiding effects. In this
way, the system can help deaf-blinds to go out and engage in interpersonal
interactions and avoid psychological problems caused by limited contact with the

outside world.

KEYWORD: Laser Lidar, deaf-blind, Navigation Supporting, Voice &

Touch' Interact
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version="1.8"-encoding="utf-8'?>

auto="start"/>
name="rplidarNode" pkg="rplidar_ros"- type="rplidarNode_A2":output="screen">
name="serial port" type="string"-value="/dev/rplidar"/>
name="serial_baudrate" type="int" - - -value="115200"/>
name="frame_id" type="string"-value="laser_frame"/>
name="1inverted" type="bool" - - -value="false"/>
name="angle_compensate" type="bool"- - -value
name="output_angle max" type="int": - -value=
name="output_angle_min": - - -type="int": - -value="-70"/>

Kl 17 OGS IR R E) i 3 S A

FESHOSRI{E (value):

serial port: WOGEIAHEMIFHN I usb ¥ 44 .

inverted: {8 true NPOGERIEHEL, false NHOLEIXIE.

output_angle max: O THIELIGAE (rad).

output_angle min: WOGCHIALRMAE (rad),

QM FH 75 SRR AE = NIE & F A, 0T 1Y) SLAM % K535, X LS A ¥ 2 gmapping
FEESE, HlfE gnapping A B3 gmapping. launch.

<!---gmapping-node -->
<node - pkg="gmapping" - type="slam_gmapping" name="slam_gmapping">
<param-name="odom_frame" -value="odom"/>
<param
<param
<param
<param
<param-name="1step"” value="8.85"/>
<param-name="astep" value="6.85"/>
<param-name="iterations"-value="5"/>
<param-name="lsigma" value="0.875"/>
<param
<param
<param-name="srr"
<param-name="srt"
<param-name="str"
<param-name="stt"
<param-name="linearUpdate
<param-name="angularUpdate"
<param-name="temporalUpdate" -value: :
<param-name="resampleThreshold" -value="0.5"/>
<param-name="particles" -value="150"/>
<param-name="xmin" -valu
<param-name="ymin" -valu
<param-name="xmax" -valu
<param-name="ymax"
<param DELTA)"/>
<param "8.81"/>
<param lsamplestep” "8.e1"/>
<param asamplerange” 0.ee5"/>
<param-name="lasamplestep” value="6.0081"/>
</node>

K| 18 gmapping JBzah 3
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FEZHMAE (value): «

angularUpdate: HEIRHLEE NFERIX A AL F — R .

map update intelval: 7E S B2 [AIAIB RIS (AR N EAT ). PR IZEE AN E
T AR, REERRTE AR <

linearUpdate: #XHL AFEaNIXAmI, ARF—RiTFHM. «

particles: FIEPHIKI TR, B4 gmapping R KL TR FiE, BT EABTIRIE
REFT, FrLURE—/NEIE BB F 2] LAk Sk 7 CRlk B A 1Y (7] I 80 R o
O RiEBOcHEMEEEN, RBIFAKeRMEHAMHhE. «

K19 FESHXNAE (value)

BB ) B sl Ee, BRATLER T SLAM 2 F RS B 19

TEAE OGRS EAT SLAM Z B AR o, RENNERAE N ER D) T )H iﬂﬂiﬁﬁﬁﬁﬁa
AR, BRATRBUNGERIZ B2 0 SLAM 2 B 45 5L RS T B3 s K RIS
M2 RER, BATE BN L B H0E Suk S B HEhE, afmt/J\if'amﬁilezHﬂ%, ﬁ
VEANA PR BT BLIK BN, TS0 T 90 P SR 00 281 P s, PR 6 P S A e, S R B
W TRHE B X PR S A

WA, FRAT VB %o i st 1 95 oK, A 2 T R oG I T S )4 ) A7 A W P s R
7E 0-0. 05s Y& [l A LA 50ms JylA)BR3Z 0 414 18] 6%, - B2 L 0. 01s s FEKE BEREAT 2RI o

_n-\-_-.anl_um

& 20 K 21
SLAM 2 i 2 X 3k (K 3RIRIE 5, i GBI ANTE)
T SLAM 7 B Pl 2% X 3, (M pSidl /b, B0 0 S 2 35 B ] D)

Kl 19: L Mizzhl
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3.1.1.2 BEHRX

SO B B AT P2 i, BN R ISOR 5 E A, B PRI B MR
BESEHEAT 4 SR B A M), O BEEAT R BB A PR o ) B A R ARG, (L el 0
HEAT AN RBAT BB £ s 1T 5 0 0 0 3 AR S B o /25 B A AT
17 1k B AR R SRR B N A . R PR R B TP DWA B0, 4 JRd B 4 MRS
A*ELYE
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R — R R IR, (RS R, DU . B R AR 0
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WSS A S T R AR, RIS A A RV 2298 R ) A R
(2) DWA B
DWA SVELEEASA] (v, w) HERAFZ AL, FFRLDIX L83 B AE — € I 18] N 118 3
W, FREIE VPO RSOV, SRR BRI AR A N AL

bR R B30 N T T AMCL 5 MOVE_base PI/MF2 /561 AMCL (Adaptive Monte Carlo
Localization) & —fh “4EMER e R4, UL 2d J5a0x) AT SN e hn, i AR T8 ER
EEHLAS NAE ORI B o A7 28, 56 T S Jm i 8 L R BDIR B R &F - move base Ref8 SCRHE
fa] 4% 7& H nav core::BaseGlobalPlanner ¥ M W & B/ # & 28 5 1% /] 4k & H
nav core: :BaseLocalPlanner 3 1R &5 K 25 . move base 4 [ PH /M Hb B4 Bil g T
2 RIRIEE SRR . @ XX A i B A ABE S DWA Sk, AT RLSEELER A
LRI TIRE o

AMCL

I -
(tf/tiMessage) L
(tf2_msgs/TFMessage)

— m /amel_pose
- o amd [ (oeometrymsgsPoseWith - - -
(sensor_msgs/LaserSean) \\-/ CovtaceStampe)

(nav_msgs/OceupancyGrid) | Iparticlecloudpoint ‘ - - -
(geometry Migs/Poseray) - -

K22 AMCL 5 #4 & F1 move base %5F4 &

FEAZ RN LB AR ] -

" output="screen">

K| 23 move base 4>
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"amcl” - output="screen™>
value="false"/>

="omni" />

"odom_alpha2

"odom_alpha3"-value

itial pose_y"
initial_pose_a"

K 24 amcl &B4)

3.1.1.3 1TITHI

ZEFI P ABE 0 DWA S RURIIF B A2 R, TR O H 0 B s ) 23 A7 Ml b 28, 75
S e B R L, MITTIRBIN G5 T3

(1) fAIAREEHL

ANGEAFF =AML, SRR Y7 T, A H = AT RO, R e
PLLER, REMEREH/NE RGN 1 IS5, SRR T8 198 TR e,

(2) =28

AR STM32F103ZET6 14 L1 8%, HFtitil AT SN EIF ], B b s .

K 25 STM32F103ZET6 #Z%0r I K R

(3) = BEE
FESHXIRAE (value):
JKELH SR RS eI A
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angle a (float, default: 30)

angle b (float, default: 30)

angle ¢ (float, default: 0)

Lia )ik G AR AR

length a (float, default: 0.1407)

length b (float, default: 0.1407)

length ¢ (float, default: 0.1407)

BrER:
wheel diameter (float, default: 0.105)

STM32 oz il 25 SREUHO G TR I8, B B A5 AR AR IS 5, Pl L. B2 sl
fhgbjt{¢ castlex stm32 brlngup launch I#I/ELD T -

version='1.0"' -encoding="utf-8'?>

ridge.py" name="castlex_stm32_bridge" output="screen" respawn="false"

value="$(arg input_cmd_vel)"/>

wheel_diameter™ value="6.105"/>

26 HL L 3 S0
3.1.1.4 BpE

NTEAEAT RO RE P B BB ASY), SHEAT R . IR S PR HOR I RN SRS
PR, HRERYILIL, NER R ES, IR RN E AT B AR R, AN TS BOE I Y
BZAR FARANACH ELBI IR 7, AT BETT R 4] o

(1) BB REHER

A5 FE 9 4 HC—SROA 748 75 e M B A e

VI BE Ty i 2 5 ) STM32 Tkl %« B P e Aile . 3t STMB2 WL 4 J5 48 P bt 2
SRR I, LRI R B K . AR LT B I 1A, T R 5 B
WIRIBE B, TEA R RO SCHIMEE . 24 AT SN R ST 5 BB R BE B o i
FERCE SRR AT N, FIR TR, TR Lk, 4keen] S B 21T,
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K 27 HC-SRO4 i 75 i il BE A e
ARSI R
¢ AR REREELEN

self.ultrasonic_pub = rospy.Publisher('/ultrasonic_data', Float32MultiArray, queue size = 1)
» AN BB (BER. DRHE. BB

self.ultrasonic, self.FallPre, self.AntiCol = (float(values[8]), float(values[1]), float(values[2])), (int(values[3]), int(values[4]), int(values[5])), int(values[6])
self.ultrasonic_pub.publish(Float32MultiArray(data = self.ultrasonic))
self.FallPre_pub.publish(Float32MultiArray(data = self.FallPre))

self.AntiCol_pub.publish(self.AntiCol)
K] 28 B 7 I ER S B AR

(2) BKE2

AN J B NAE MBI E 2 AL By — B IS T 5 AR A R — A A, T
K PR B PR 1 o ) B B M PRI B 2, T8 A AR 2 5 S (453 2 b R RS 4 35 1
Rl B M, SETEBSHUNERIE A S5 A e iR, B, e
B Uik, WARELSSREEY M8, AR AEE ) “ATIX 7, SEBR B ANERE A
T 0 o RS, LB G D 545 R R A T K F 2 B R K 72

I [ R . K AR T LN YR 0 S A o 7 SRt /N2 S e b T i AT
DRI A, BATVAI NI A 20 T S5 B 5 g S ST e M OO I 0, S5 2 15 SR B R B e ) 4
M. 2 X ERTIRE, BATVRE)N AL Sl fEny, 7 2350 — € HIK
1, WAL, FEMb A bR B AR B A A LA R RS V)N [0 R E e AR I /N ATV
CAB /N S BRAS A - (HZ, BTSN RSO, A PARRE G A LB h e
AP U AR MME BN L K SR BN AT BER SR EE D A 3 17— MBS, KK
BRI BRFEANRE S (] T, AT 2 UK, B UCKIZIKEAR R, TR 45
RAATHOR. SRR, AAKRERIERR N 0. 16 2R, NEREIS REA 5 i BE IR G
Yorifi, thASGATILE R

(3) RArELpIR T
FE/NTERAT RERR RN, BATE A BN RENS RIS 200, DU Gk AR Ah . X
1 75 E 5 AARHY EEBI A 7o AR LB FAE “IZAKR” f9 “Z84T X7 AhstE “IRATIX " o “FR
AT HNGEAT IR “HMERE” MAAESRER, T “PRATIX” #RA2 AR EE BT T o o /D
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BAEATR P & H AR — AT B LR “ B 5 7 IR AR RAT B, iz BRI, “IRATIX "
B, ANTEAT BRI 2 BUARFE T b 4 s AR L9 I8 7 BUEL ARG N, /N 2R AT B e (S
SR EEEGY), AAFHECEE . &S RBUE T EAAE AR P E .

2R AR AT E A IR 7 O A RS A -

Kl 29 ZIKFA42 S5 A 1

3.1.2 58X H

o FARAE LELSE RS A AECENT SRR I B, DAL A S R R, 15 AT SV
xSRIV SRR, VRN BRI, BT R YRR
s, XHS AT (0. ARG GESFIRAD Rl GES. Al
B SAESREI. FEN G R R

Q=
BA L TN MRS T
O N
BA
e EEHA BEAnk
HEeE

K 30 1822 B FE R

HAE B AR TR R
(1 ERR

K31 Z5 R

(2) EFIRA
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FETE B IR HOR B2 bR S o, JRAT1 S F 22 e MUR R A5 B S 5, FRE R RCHE
EE R BT HEEE R, AR T, 224 Bl e b B 5 Rk E it
(LI

Q) HIVEE 5 MelE 2 5 S castlex awake. launch

<? version="1.0'-encoding="utf-8'?>

< >

pkg-=-"castle_voice_system" type-=-"castle_awake_node"-name-=-"castlex_awake_node">
< name="response" -value="wozai.wav"/>

B 32 15 el R B S
@ #l 1 18 % 2 H X castlex voice system. launch , X 4~ X 4 [E B & 3)

castlex_awake. launch.

K33 iEEHRH RS

(3) EEFN

2 AT SN FIE SR B AR ST AT SRS BNSRAE, JRE s S ik,
AL TR AR L 25 S0 745 BUR B S TS BB S (S R, BB RIE S SRR

VA A R RS HEAT S0 S 0 ) e, FCD AR AT SCA S AT B AN i
EREAES .

8 4% intel®ib TS TR NN BB 05 B, 0B FIxt N6 A, R FE 54
A, P B S AT . SAULFE S, 8% intel ®4bHSE THRNIFHEAR
AT STM32 st 5« WO 5 ik b AT Seid SO 15 . JE7K ROS & S BRI F -

EEIRElEA
|
EE et
|

K34 s SHEAE
(1) HIESME 3 castlex nav. launchs
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version='1.8"-encoding="utf-8'?>
>

file="¢(find-rplidar_ros)/launch/rplidar_A2.launch"/>

file="¢(find-castlex_bringup)/launch/castlex_stm32_bridge.launch"/>

file="$(find castlex_navigation)/launch/nav_ws/castlex_amcl_nav.launch"/

K 35 F)E 3
(2) HIEES S NUE 3 A castlex voice nav. launch.

version='1.0" -encoding="utf-8'?>
>

file="$(find-auto_demo)/launch/amcl_bringup/castlex_nav.launch”/>
file="$(find castle_voice_system)/launch/castle_awake.launch"/>
pkg-=-"castle_voice_system"-type-=-"voice_nav_order_node"-name-=-"voice_nav_order_node"-output="screen"/>

pkg-=-"castle_voice_system"type-=-"voice_nav.py"-name-=:"XML_Analysis"-output="screen">
< name="failed_file_path"-val ind-castle_voice_system)/params/voice/failed.mp3" />
< name="Received_file_path"-value="$(find castle_voice_system)/params/voice/Received.mp3"-/>
name="ReEnterAuido_file_path"-value="$(find-castle_voice_system)/params/voice/ReEnterAuido.mp3" />

g-=-"auto_demo" - type-=-"voice_goal_nav.py"-name-=-"voice_smach_concurrence”-output="screen" />

K36 EE SR B
4) #FER

K 37 e

3.1.3 AT H

X} T [ A AEAR ) AT B RG I F P , B0 /N2 B8 B I T Fehs SR AR 7 141D
T AR, MUY RERG A  3E R Ry O s R Dl (1 77 A%k 15 BB BN A & BRI,
ﬁMﬁ%TﬁMMﬁﬁﬂ%%%m%hhﬁ54ﬁzu&m%hﬁ%S%AZ@mﬁﬁiﬁ
MThit. KBS E NBEEIEH, A APP, EHRGE AT, @il WIFT Bl (EPS8266)
VR LR EEmgs, WSR2, AN E . IR EIE B EUE 2 RS,
B YRR EE IR B BEACR . B AN EAT S AR B B A, w4 T SOS fa (RN E X
SN EUFHE, I A AR A K IEF SIM868 AR, HHATAEKESL, FEREALE
BURIEF| ESP 868, I H RUKIER] APP, 1kSEJE KniE mkﬁlmu&%%mm NUNIA-

— A SR B NIEAE (fE B S RO . A B SOS SREN=ANEE)
N OB AZ B
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- WIFI il -
RE APP Py ez CBEHL) {ERE
REEREERS
.| sosix WIFI o
{EAE i FHiE e APP > FE

38 SRS ViR
3.1.3.1 &R

KB APP {5 B 758 1 /N E 77 ) WIFT G845 $ S B0 00 T ek, JF i WIFT Ak
(EPS8266) & Hdhi &4 & F- 451 4%

(1) WiFi (ESP8266)

iﬁ%%%ﬁ%mmZ@%ﬁ%%%ﬁ%TAW{W&%WHHﬁ%AW{W&%WHI
BRREE LR 5 WIFL Z (AR B4, [RItL, REDmdfMpn s 0wE, #ig
BATAL RS A EE . Ak, ATK-ESP8266 WWIFI MLHGE R IENLE =B T & ﬁﬁ
RARME T —uh 2R Be I K LRSS 75, 8145 454 S R H App 8] 4R A R EE A T
LI FE AL 5T o

TEVERE WIFT ARy, 45 STA #30. AP sy STA+AP K.

A, STA B2 wifl BEHE N —/ME SIS, BRI FHL. mw S
Wl wifi BRI 8, AP BRI wifi B N —AME 5 R G 8, fehsm AL
Hofth v % RIETCLAE B TESTATAP BN, XPFIDhREFM A <. BT HELIE AN
E5ZN app WG B H, FATRARH 15 3 Mz,

FRAHE ATK-ESP8266 WIFIT BEHUERAE E4sil 48 £, DASCHLRIA App 5 E i #5218 1)
SRR B AR SS He S BRI k3% . FHodh, ATK-ESP8266 WilFi AR 5 3= % il #% ) VCC 5| i
55 GND 5| JHIAH 2 ; ATK-ESP8266 Wil i FH ) RXD 5| BHIAN TXD 51 143 751 55 3 4 %% STM32 A USART3
{1 TXD 5| jl (PB10) 5 RXD 51l (PB11) #Hi%E. MiTAIUH s H & A $5 ] ATK-ESP8266 WIFI
ﬁﬁ%Rﬂﬂquaw,ﬁ%%ﬁ%%w%W&@ F gz A Se Xt — R A ISR AT
WitG4k., ESP8266 WIFI AZHE NFCMIAE . # EHLE = k%5285, P%mmxﬂ?“&%
CLZEFE”, (RIS SR 1) 5 Ao B0 AN 32 P 1 35 140 DO ZRAT INAR AT AR B 2. shabh, @it s v H
App &, AILARIERG N = RS54 b H A Y P AT 2. LﬂMKm%%6mH@ﬁk
EAE W L, RS PAT BRI N AR IRAT SR . SRR IS AT B
userHandle () BN, T2 2546 ESP8266 WiFi #d] & ik BeMifs 4, 3F H WiFi #0144
NPT, BCINERIN G, 32 i 88 R A2 2R 2 Kk 2 S A App, TR A App AT BLK
R4 B ISR PAT N e, HARA R aie .
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K39 ATK-ESP8266 WiFi F&ik

(2) WIFI # A58 1E

WHAEBUR, BATKNETT LA SE LA WIFT (55, AT 5 R APP ¥, e
KU . HRF T P46, WAE WIFL (55, Bah? RERAMEHETHR witi $AmeE
T RS LT RS T I T LTS RS R, N s BN R 1 B
E LTI RN . e, AT RIRMER T R ENUR SR —ME S il , P RS B
BTN S FIBTFHRIR T — B M7, A B 5 R APP ¥EBde ke, SEBLMIT
Baf5 2 5 5% 8 2 18 S UL E A

3.1.3.2 i R iR

APP ()5 Bl IS WIFT #5k (ESP8266) AL 3 8%, FisM i Tis454 2
RNV E G /N ERTE ., F B EBE S B, SYER BB, /N EakEn, Fal
BTNBELREIS DL, BAFFEENEENEE AL,

(1) L (FEHL

B S B A B U e 3 B s SR 48 4 J5 e s A AL, #4230 BIAH L0 A RE DL
AN RS SCECE A, DAk AL B RS N AR AR R, iR g STM32. AL
ATK-ESP8266 WIFI FEHAIE SCEUF e . MENLRE —FRRERI Bl oT LB IIE S
R UL A . 4 BRI R AR 2155, WS AR MR, (5 8
T B TE A B AL P Ak

ATK-ESP8266 WIFT fsfeidid i 4% WIFT Ja b NAC B o VLS = iS5 380, 9%~
J%F APP Hf 34l “ %K 7, it ATK-ESP8266 WIFT #iir 454 R B F bl g8, shmf, BT
A2 A R BRI R B SRR s FH P A W B ARk, I HLREHL 2 R4k B2 3] (1 48 4 %% S AH 2 1)
FE OBE, FEMLEDESREAESE, FP TRl S S8, BRI RLANIE RN K%
HEIER. FE, MFNIL TR APP B HARIZH S, fEEN4REE, MEHLEE 30 S0 A L) A B
SEREIAR A RIBEWT . RO APP 4% NHEHH “IRIK 7, FENLEBIE 1, RENLEEED 00, SR
BEICHCT 1 N APP #% R K7, EHLRAIENTE 2, feNLEESh 90° , BoRE SCHT 2
JSLF APP 4% R4l “ AW, MEHLRMBIE 3, MENIEEEI—90° . B RE CHT 3 A APP
R CBRBET, RENLIRBIZNME 4, RENLEEN 180° , BURE SCEUT 4

A BEAE BB S SOAE B 1 R 23 IR, BRATTR A 2 B SRR NS SRR,
RISt P AN B0 1 B LA B R B AR SR, USSR B ST R o (HR7E S PR 1
AR, AR, T, 13 AU AR T AL, X1 FL A R
LR M A A LIRS . DRI, R AT T 2 L s BT 58, TR A A8 S
FedL, e 7 QU040 R B S S I E SRR
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K] 40 MGI96R FEH LA B

FERLEE SRR e s I

for(i=0; idinfo->num; i++)
switeh(info-event[i])
case EVENT Get Home: //E

currentDataPoint. valueGet_Home = dataPointPtr->valueGet_Home;
GIZWITS LOG( Evt: EVENT Cet_Home %d n”, currentDataPoint. valusGet, . Home) ;

1£(0x01 == currentDataPoint. valueGetiHnmE)
Vibration_Notor = 1; /BT R
delay_ms(200) —
Vibration Motor = 0; 1/ ERFA

delay_ms (100) ;
TIN SetCnmparel(TIMB 16); /f0°
delay_ms(100);

}

else
| Vibration Notor = 0, 1/ ERFA

break; o

case EVENT_Leave_Home: IER
currentDataPoint. valueleave_Home = dataPointPtr-»valueleave Home;
GIZWITS_LOG("Evt: EVENT Leave Home %d \n”", currentDataPoint.valueLeave Home) |
1£(0x01 == currentDataPoint. valueLeave Home)

Vibration Notor = 1;
delay_ms(200);
Vibration Notor = 0;

delay_ms(100);
TIX SetCorrparel(TIMS 50); fi0”
delay_ms(100);

}

else

]
brealk;
case EVENT Park: FE
currentDataPoint. valuePark = dataPointPtr-»valuePark;
GIZWITS_LOG ("Ewtes EVENT_Park %d \n”, currantDataPoint. valusPark)

if(0x01 == cwrrentDataPoint. valuePark)

Vibration_Notor = 1
delay ms(200) ;
Vibration Notor = 0;

delay_ms (100) ;
TIN SetCnrm)arel(TIMB T /100"
; delay_ms (100} ;

olsg
Vibration Notor = 0;

break;

case EVENT Hospital: //EfR
currentDataPoint. valueHospital = dataPointPtr-»valueHospital;
GIZWITS_LOG("Evwt: EVENT Hospital %d %n”, currentDataPoint.valusHospital);
1£(0x01 == currentDataPoint. valueHospital)

Vibration Notor = 1;
delay_ms(200);
Vibration Notor = 0;
delay ms(100);
TIX SetCorrparel(TIMS 30); /1807
delay_ms(100);

else

Vibration Notor = 0;

breal;

Bl 41 RELEE SR QA A
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(2) R G&E

—HRRRIR AL, B BRI SRS, R DI BB B, (R BRI E
Bl N GEATEE . e Bl USRI N App B ESP8266 WiFi BLMAIAHI R
A, AN IR S AT RS, DRI G NG I B RS A 1T 5 A 1k
I, Bl ik — B S H BT BG4 T, ISR BRI R tS & A /5 Z0e L M s .

K42 Eah Sk

3.1.3.3 SOS kB

SOS K Bhac s [F) i) o — A S 4k . 4% T bBE T, SIM868 Billaz#hAT A BRiEfr, 4k

o RIEB| TS, EIEH AT AT AP S KX S APP, FRIHI APP TR/ E .
(1) SIM868:

SEINAL B e AL D RE S FH SIMB68 B, FEVF 2 N HH F A iZ AR e 8 1R 25 2 45 B 7 B A
PREHE - STM868 i 15 3= 45 il #5111 VCC 515 GND J1JHIAHIZE ; STM868 HLHL[¥) RXD 51 fH-5 TXD
51 BN B2 7F = 44 2% B USART2 (19 TXD 51 (PA2) I RXD 5| (PA3). oAt 5| BRI AT 12
I, DA AR, s RIAT . SRECSE AT B AL AR A 10 75 ORI = i 88 K 0% AT
B4 F STM868 #Hibe . 4 %% I HJ il & 1 USART2 K i%$54 “AT+CGNSPWR=1" #TJF GPS
B RIEFE4L “AT+CONSSEQ="RMC”” & X NMEA fi##fr; Ki%HE4 “AT+CGNSINF” #EHX GPS
ENLE R KiETR4 “AT+CGNSURC=2" [H]RF 2s % Hh A B AL ARAICHE RN BERR 2 K B AL b 24
M IR 88, feJa % SIM868_Get GPSLocation () B& a7 B AR AR K 32E — 5 i br ik
B, Kb PR R A% N App

MFEF 12T 3 SIM868 Get GPSLocation () BRI, F4%Mi 38 Kik AT 454, {15 SIMB868
B IS USART2 5T 1815 9 H SLh RAEAL B AR A1k B R 20— Db b 8, &
JE WG B s % 2 App SERT R .

BRI e STMS6S LB (i, FATEZR] T =AM &,

o, FATAEAE A SIM868 Ly, I 1B AE EEAVE . B AL Th BEIS S iy IR A i) AL
WP, RATRILEF H AR A S, BB EE T RREAR SIS, Fk, &
1145 SINB6S e b | GNSS & HEAL R, Mt BB LEAS SR, eRMMR T
XA A

Fk, BATRIAERIRIZS STMB68 A I L YRAY, SIM868 Hiox4i i 3 1155, LED
AWrIASR, BRARGIERIITE . KA, B “ITwW” —FF. EFENER, RITKH—
MR RS E N B, FERCHTT S I IHeE KR B2 ) R ksl ! T, FRATER
TR JEk, AR BRI, BELRR E R AN R IR LB S T, T AR KB
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(] FAL, T EH T FR DA 2, TRVEIR X — R (] FE, 5 SUBEH N\ i B R BRI B AR e T
VEHLE LA R OC M, 2 J5 STE F R A FUHOB T BT B, A igar . ASEEL R AN e 6% 1F
W LAE. FAMEIR S 5VIA B AL JEHe R T 5V2A HJE S, IX A nl B AR T .

BEAL, AR R A 55T LA B b WLAN AHURT STM868 Bk i 7 I A AH ], X 33
WLAN fii 55 SIM868 iR TLik IE R 5 . T, TAVERF PN T & LR, JEE% T
B2 AR e g, i (B 24T Refe 1E A5 .

] 43 SIMB68 AN SOS =k Blia it

3.2 R FH APP

i APP SHLE = )5 G, el & wifi i, WAsis 5 AT SH/ N E#ITER
fetifr. 4R APP [f] AT ‘?rﬂm\ikﬁﬁﬁfa%ﬂﬂ‘, BN R4 B BN == R,
TR FAE LW BAL B AL SHUVNE AT SHUVNFREFESH R, A58 fd B
BRI, LB S ATE R . Y AL SR ERIZEAE BN, SR ERREIERS, =
R 25 FEHEIE BN FH APP, N F APP X EAL(S BT BoR, iR ESEY N LREmE R & T
fiEfst R & A B AE 2.

APP J7 THIARHS 4 R «

AT TR/ ATK-ESP8266 WiFi #idh kik @ M5 B BN = )5 6 RS :

s 1 1 ) DLAR {Esemrionionioo
\.01(} Gizwits_Init(void)

TIMD InfiInit (9,7199); /1ms 4 s I
usart3 1n1t(9600) WIFI# |~iu1t
[,Lr"-l F'+J| Il‘!-\lfk‘
memset((ulntB t*)&curren‘cDataPomt 0, sizeof(dataPoint_t));
gizwitsInit();//ErhX¥]LhH1k

*@ wifi task() =
23 A B AL

véid Wifi Task(void)

userHandle () ; ‘A )
glzmtsHandle((dataPomt t *)&currentDataPomt) Pp i A B
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void userHandle (void)
static u8 t=0;
if (WIFT_Sta_Flag) //WIFTi:#% Clikds
%f(SIM_Send_Flag = 1) //1s
1
%f(SIMSBBfGethPSLocation( == 0)
SIM_Send_Flag = 0;
currentDataPoint. valuelongitude
currentDataPoint. valuelatitude
delay ms(10);
! LED1 =! LEDI1;

}
telse{
SIM_Send_Flag = 0;

GPS_Location[0];
GPS_Location[1];

K44 SRBEACRY 1

N App 5 AT S$/i/N4E E 1) ATK-ESP8266 WiFi Hibsl e ke .
/! EREENEETIERIFL

List<GizWifiDevice> devices = GizNWifiSDK.sharedInstance () .getDevicelList {¥7

/; BEEFIRAEL bR, RiFor
GizWifiSDEListener mListener = new GizWifiSDEListener() {

@Cverride
public woid didDiscovered(GizWifiErrorCode result, List<GizWifiDevice> devicelList) {
#rEEREA
if{result != GizWifiErrorCode.GIZ_SDE_SUCCESS) {
Log.d("", "result: " + result.name()):

}
/i ERTEENEE
Log.d{"", "disc
devices = deviceList:
1
]
// EFRFEEREFIR. BEEMANE Eproductrey
List<5tring> pks = new AIIayLi5t<StIing> L3

pks.add("your 2 y"):
GizWifiSDE. sharedInstance{) getBowndDevices ("your uid", "your token", pks):

i 45 9‘%’{5‘%4%655 2

" 4+ dewiceList);

N F App BEHLE & 5 6 1 AT S/ ZE 1) ATK-ESP8266 WiFi A ) 5 A fs B s ALHD «

final protected static charf] hexdrray = "012Z3

.toCharArray() ;

/¢ e fbyee®iaatring, Hilbvee@ ¥ oxez, 0x63), LB R ezes”
public static String bytesToHex (byte[]l bvtes) {
char[] hexChars = new char[bytes.length * 3];
forg{int j = 0; j < bytes.length; j++) {
int v = bytes[j] & OUxFF;
hBexChars[j * 2] = hexArray[v >>> 4]
hexEhars[j * 3 + 1] = hexArray[v & 0x0F];
hexChars[j * 3 + 2] = ' ';

¥

retnrn new String(hexChars):
1
@owerride

protected void didReceiveData(GizWifiErrorCode result, GizWifiDevice device,
ConcurrentHashMap<5tring, Cbject> dataMap, int sn) {

if (result — G.leJ.fJ.EIIoICDdE GIZ SDE SUCCESS) {
(o EBEIEAET, AR, ERANELLEE, SHEI-BATES
if (dat.aMap.get.(":lw.e“} I= null) {
C.oncurrent.ﬂasm{awsr.r.lng, Cbject> map = (ConcurrentHashMap<String, Cbject>) dataMap.get{"data"™);

/T EEE A, kevA"kuozhan”

byte[] bytes = (byte[]) map.get{"kuozhan");

String string = bytesToHex (bytes):

Toast.makeText (this, string, Toast.LENGTH SHORT) .show();

K 46 B ARAYS 3
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4. R

4.1 ZGMAER

Xt T AN By B R, — A AT AR LT i B L (R IE A AT ROR - Oy 1 BRI Rk
PR R 5, SO B R 4x, TH R A i IT A H) & B BRI, R
W bR R AN 2, LAWY PG AR BRARFAE , 90 IR A7 i PR 3 JE P T RE NS B AE LT
I BEHLEE A B B IR s

L™ WA EHF AL, ESRMAT, F-RHRARYE. £HF
BRBUROLT, MRS R T ERNRER T EEMNER. HiBT ML R
WREBLT, FAFHKTERKBEATEENENGE, BEEE, PritnfhdE
R

PRI —: BENLTF R AT BhG 2 (3 1 6008 24 BN 36 2400841 BN
530N 69 BEFEN), FER R G R GERAMZ GAHZE 100K s D0 b A 118

EEE BATAE AT S AR DL AT A 20 79 B AR B )

WK PR, R R G RS OLR , BT RS AG E FAS i 5 18 8 5 RO LE
1SR EAT BN E4ERE L) 39%, 2 5 INKE AT BN [H 47 5L 38%, 3 5k 17 &M [0 46
2y 44%, BLBIATSMEB AT ARSI R R

K1 =AU bG8 B BRI dh 14T A I E) %6 B

ik 1 ST RS A 2 ST RS E 3 ST RS E
(24 %) (41 %) (69 %)
TR AL S A FEME IR, ML R RS 2 A I B R ARTAS P2 S M
i AR 2% 5B AR B R B TE) X6 L
A% FH ¥ 38 B BLAT 2 B (8] LY c50 624
€D
A A 7= Sh AT 7E B 1
) 310 342 351

Kl 46 1 5 HL0T A8 A AR i R
FEEmMR—: EAHFRC S S 200, MFBBIEN T, AN T Keep B
TG AT . R AR . IEEAT R R SRS T AT E R AR (R
T Rfs . 7 FIREERIHE).,
WEFTR, EMRERLGE RS2 M BE DL, SR A A= i 5 DLl i
BAHEG, ATER AR5 T 29%. FEONEERZ, 8T keep HAFHIFZIL S, W] LLE HIARA
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AR ity 55 DL P B AU B, (A Il AT AR BE 5 B, LT H 0 2R 3G
BT AT R, DET A SAEKS .

. FRFfzfBss2qs £0.38 . FAfzfass2qs . AP fafBssags

455 00.08:31 18 52 00.12:01 00:03:00

K47 EREFEEMTERE K48 A MATERE 49 IRFEATERE

4.2 B2/ mxfEL

R 2 AR EE

7, - g
3]
s EooidE | Rlg@Ers sEA VL EERRAR | 2 Wicab B =aE
2R B HEEEM B IN:IETEY (ER%)
20 ikt
Hrig 75 JG 1680 JG (AEHZ 90 | 5000 7oA A 64660 JT 5500 JT
)
S
X X v v X J
ThEE
i X J J X J J
ThgE
BE
'
X X X J X v
HI)
fi
XH X X X X X J
ThEE
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& RGA U F

(1) MO EE: HIE T TR — LT B 2 T4 L. s B o LR A R S B A
ST, ARG AR, Hs 7628 5 BRI X [ i 452 % 9 PB4

(2) KEMERE: MO0 T 5 P sk 520 1 FE I AT R A0 R D % S5
BETRE, 9 A R GTE S D] R I

(3) AZTHE: T UL SR A TR, 8 5 2 BRI T IhRe . T AR
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