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1. RENTHE, REXERARRAREESEXMLR:
https://software.intel.com/content/www/us/en/develop/articles/multi-camera-
monitoring-reference-implementation.html

2. AEHEMTHEHE, RBIRBERE R N8B LERE AWS loT python SDK:

https://docs.aws.amazon.com/greengrass/latest/developerguide/loT-SDK.html

3. mEMTH#E, BRRAEZKESE AWS AHH THIES:

https://docs.aws.amazon.com/greengrass/latest/developerguide/device-group.
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4. TE'main.py" PIEHKE, EEHRBEIERZEE AWS cloud,
a. mMENIED,

openvino. inference_engine
detections Detector
input_wrapper VideoSource

display_window WindowMane
utils

json
def p(text):
print(text,

( ZL).‘)_‘) Tdbl\:

i. M\ AWSIoTPythonSDK.MQTTLib FFE XN AWSIoTMQTTClient
ii. 2 json

BRIMKIBERMKINESHTITSHE, DM AWS loT,



parser. t("-—db_password", ty; tr,

"Optional. Database Password.",

parser.add_argument("-e",
parser.add jument ("-r",
parser.add t("-c",
parser.
parser.
parser.

"—endpoint”,
"——rootCA",
"e—cert",

"store",
"store",
“store",
"store",
“"store",
"store",

ent (“-K", “—key",
nt(*-id",
("-

"—clientld",
"—topic",

parser.|

i. #AWSMQTT ERigsSH

ii. parseradd_argument("-e
required=True, dest="host", help="Your AWS loT custom endpoint")

iii. parser.add_argument("-r", "--rootCA", action="store",
required=True, dest="rootCAPath", help="Root CA file path")

iv. parser.add_argument("-c", "--cert", action="store",
dest="certificatePath", help="Certificate file path")

v. parser.add_argument("-k", "--key", action="store",
dest="privateKeyPath", help="Private key file path")

, "--endpoint", action="store",

".'
o $..N
’

"certificatePath",
"privateKeyPath",

t-"clientId",
llt_oplc”,




vi. parser.add_argument("-id", "--clientld", action="store",
dest="clientld", default="basicPubSub",help="Targeted client id")

vii.  parser.add_argument("-t", "--topic", action="store",
dest="topic", default="sdk/test/Python", help="Targeted topic")

CEASHEERIRERMBEE,

check_args(args)

(FileNotFoundError, Value
print("Error: " + str(err))
sys.exit(1)

host  args.host

rootCAPath - args.rootCAPath
certificatePath = args.certifica
privateKeyPath = args.privateKey
port - 8883

clientld args.clientld

topic args.topic

video_paths  args.video_input
num_videos - len(video_paths)
num_sources — max(args.num_sourc
num_ch - max(args.num_channels,
loop it  args. loop

i #AWS MQTT S#

il. host = args.host

iii.  rootCAPath = args.rootCAPath



iv.  certificatePath = args.certificatePath
V. privateKeyPath = args.privateKeyPath
Vi. port = 8883

Vii. clientld = args.clientld

viii. topic = args.topic

D.ZRICIBERAIBE MQTT FRIRHIREEERE.

worker - Worker(args.num_threads

myAWSIoTMQTTClient AWSIoTMQTTClient(clientId)
myAWSIoTMQTTClient.configureEndpoint(host, port)
myAWSIoTMQTTClient.configureCredentials(rootCAPath, p

myAWSIoTMQTTClient.configureAutoReconnectBackoffTime(1
myAWSIoTMQTTClient.configureOfflinePublishQueueing( 1)
myAWSIoTMQTTClient.configureDrainingFrequency(2)
myAWSIoTMQTTClient.configureConnectDisconnectTimeout(1
myAWSIoTMQTTClient.configureMQTTOperationTimeout(5)

myAWSIoTMQTTClient.connect()

i, #Setup AWS MQTT Client

il. myAWSIoTMQTTClient = AWSIoTMQTTClient(clientld)



iii.  myAWSIoTMQTTClient.configureEndpoint(host, port)

iv. ~ myAWSIoTMQTTClient.configureCredentials(rootCAPath,
privateKeyPath, certificatePath)

v.  #AWSIoTMQTTClient connection configuration
vi.  myAWSIoTMQTTClient.configureAutoReconnectBackoffT
ime(1, 32, 20)
Vii.

myAWSIoTMQTTClient.configureOfflinePublishQueuein
g(-1) # Infinite offline Publish queueing

viii. myAWSIoTMQTTClient.configureDrainingFrequency(2) #
Draining: 2 Hz

ix. myAWSIoTMQTTClient.configureDrainingFrequency(2) #
Draining: 2 Hz

X

myAWSIoTMQTTClient.configureConnectDisconnectTimeout(10) # 10 sec

xi. myAWSIoTMQTTClient.configureMQTTOperationTimeout(5)
#5s

xii.## Connect to AWS loT

xiii. myAWSIoTMQTTClient.connect()

EREEM AWS MQTT FFIRMNRIFIME £ TXE,



myAWSIoTMQTTClient.connect()

context - Context(manager, worker, db, models, num_re

args.input_queue_size 1, ch_min_q
args.no_show, grid_sizes, resolutic

range(args. input_queue_size):
chnl_id range(num_ch):

i. #Adding topic and AWS MQTT client object to context so it
can be shared across the code

ii. context = Context(manager, worker, db, models, num_reqgs,

args.input_queue_size - 1, ch_min_dist, show_period, args.no_show,
grid_sizes, resolution,topic, myAWSIoTMQTTClient)

FREERME ETXERN init B,



FrameContext: o
ReaderContext: am
InferenceContext: am
ResultsContext: am
DrawerContext: am

FpsCounter: am

self.manager  manager

i.def _init_ (self, manager, worker, db, models, num_reqs,
last_frame_id, min_distances, show_period, no_show, grid_sizes,
display_resolution,topic, nyAWSIoTMQTTClient):

G.fEMEEE L T3P init BBNHENREEHRESE



num_channels  manager.get
.manager  manager
.db db
f. frameContext Fra text([last_frame_id)
. readerContext .Reade| text(manager, [ 1]

.personContext enc (models[2])
person_infer_reqs t(range(num_reqs[0]))
.person_infer 1 Request ' (person_infe

. faceContext .Inference text(models[1]
. face_model

face_infer_reqgs st(range(num_reqs[1]))
. face_infer InferRequest 1 r(face_infe

. face_model

.resultsContext «Result text()
.drawerContext .Drawei text(grid_sizes, di:
. fpsCounter foFy inter(num_channels)
.min_distances min_distances

.worker worker

.no_show no_show

. frame_count

.people_count  {str(ch_id):e@ ch_id
f.count_lock k()

.social_violations {str(ch_id):® ch_id
.face_count_data  {str(ch_id):® ch_id
.mask_lock k()

.social_lock

f.mask violations

.topic  topic

myAWSIoTMQTTClientt myAWSIoTMQTTClient

i. self.topic = topic

ii. self.myAWSIoTMQTTClient = myAWSIoTMQTTClient

H.22% update_social_violations E¥l, IGHUBRIEZE AWS loT



def update social violations(self, ch id, viol col
timestamp  datetime.datetime.utcnow().strftis
self.soclal_Llock.acquire
self.people_count([str(ch_id)]  people_count
1 f.people_count["Total"] ~ @
> f.people_count["Total"] sum(self.people_
self.social_violations([str(ch_id)] = viol_cou
1 f.social_violations["Total"] @
elf.social_violations["Total"] sum(self.so

message_indivChannel - {}

message_indivChannel['channel_id'] strich_ic
message_indivChannel|['people_count'] - people
message_indivChannel['social_distancing_viola
message_indivChannel['timestamp'] = timestamp

message_indivChannel_json  json.dumps(messagt

sel f’.AWSIOTMO'ITClien. publish(self.topic,me

srff.social_lock.rcLedsciﬂ
self.db.update_social_violations(self.social_

i. BUSERNRIMATaE, SSHEXE AWS TimeStream BUERE

1.  timestamp =
datetime.datetime.utcnow().strftime("%Y-%m-%d %H:%M:%S.%f")[:-3]

i RICRIERLEIE MQTT BEHEMHE AWS loT

1.#This section will Publish people count and violations to
AWS loT main topic

2 #creating the message

3. message_indivChannel = {}



4. message_indivChannel['channel_id'] = str(ch_id)
5. message_indivChannel['people_count'] = people_count

6. message_indivChannel['social_distancing_violation'] =
viol_count

7. message_indivChannel['timestamp'] = timestamp
8.#converting to JSON format

9. message_indivChannel_json =
json.dumps(message_indivChannel)

10 #calling MQTT Client publish message

11.

self.myAWSIoTMQTTClient.publish(self.topicmessage_indivChannel_json,
1)

5.5 & AWS loT, DIEHIEEFMES] Timestream HUEEE.

a. ZhnFErELm,



AWS loT > Rules > Create arule

Create a rule

Create a rule to evaluate messages sent by your things and specify what to do when a messa
DynamoDB table or invoke a Lambda function).

Name

Social_distancing_RI_Rule

Description

b RN EFAZER,



Rule query statement

Indicate the source of the messages you want to process with this rule.

Using SQL version
2016-03-23 v

Rule query statement

SELECT <Attribute> FROM <Topic Filter> WHERE <Condition>. For example: SELECT tempera
learn more, see AWS | QL Referenci

1

C.RDNRIE, &EHE Timestream &K,



AWS loT Rides

Select an action

B > Y HS00

trid)

Ol
C

Cancel

D.BEE& Timestream IR{E

Select an action

Insert a message into a DynamoDB table

DY NANO 08

Split message into multiple columns of a DynamoDB table (DynamoD8

YNAPeOORV)

Send a message to a Lambda function

(AR A

Send a message as an SNS push notification

Send a message to an loT Events Input

OT IVENTS

Send message data to asset properties in AWS loT SiteWise

107 uTEwWIsE

Start a Step Functions state machine execution

STEF FUNCTIONS

Send a message to a downstream HTTPS endpoint

YTy

Write a message into a Timestream table

TIES TREAM



e.BIE— 1 ERROBIERF

AWS leT > Rubes

Configure action

. Write a message into a Timestream table

TRAESTREAR

This action will write 3 message imto Timestream table

“Database namss
Choose a resource L+ Create a new database
"Table mame

Choose a resource * | O Create a new tabile

r I

Dimensions

Each record contains an array of dimensions (minimum 7). Démensions represent the metadsta attributes of a ti

Drimensicn Mame Dimension Valwse
Prowide a dimensicn name, e.g. DeviceType Provide a dimension value, 2. MyDevice
Timestamp

Timestamp includes a value and 2 unit.

Valuse  S{tmestampl)} Unit  MILLISECOMDS

Choose or create a rode to grant AWS 10T access to perform this action.

Mo rode selected

Cancel



F.RIE— 1R,

Timestream » Databases » Create database

Create database .«

Database :nrrﬁguratinn
Create and configure a database or create a database with sample data to explore Timestream right away

Choose a configuration
O Standard database Sample database
Create a new database with custom Create a database and pnpulaie it with
configuration. sample data to get started in a single
click.
Mame

Specify a name that is unigue for all Timestream databases in your AWS account in the curment Region.
You can not change this name once you creste it

VibhuSacialDistancingDBNew

Must be between 3 and 64 characters Lomeg. Must contain letters, digits, dashes, peﬂnds OF UNdersoones.

Encryption
All Amazon Timestream data is encrypted by default,

Master key

Master key IDs and aliases appear in the list after they have been created wsing the Key Management Ser
aws/timestream A

Description

Default master key that protects my Timestream data when no other key is defined

Key ARN
[ armawskmsus-west-2:723119463666:key/b02896ca-a2fc-421b-bd1c-
SbB2EGTREEAT




Tiemstrearn > Tables »  Create table

Create table

Table details

Database name

Chose the database whens this table will be created

VilshuSocialDistancin gDBNew -

Table name

Specilly @ tabbs name that b esigue within this detabase. You can nat changs this name orce you cneete it
wialationTableNew

Mt b bistvesien 3 and 64 charsctars long. Must contain betters, digits, dashiss, penods o undersiores.

Data retention

Speciy how |ong poer dafa is retaived in sich storage Her. Data moves from the memary store to the magretic
excends the magnetic store retention will be deleted

Memory stone retention
Specity how long data will be stoned s the memory stone before it is moved to magnetic sione.
7 Dayis) b

The value rast B2 a number. Misimum 1 Feur,
mamiemen 12 maonths

Magnatic stare ratention
Specity how long data will be siored in the magretic shore before it 15 deleted
28 Dayis) v

The value st Be & number. Misimum 1 day,
i 200 years.

Tags - optional
A tagg i a Labol ehat you assign B0 an AWS revource. Each tg contes of 2 iy and an sptional value. Yeu can ute
your rcurces. or track your AN coaty

Mo tags associated with this table.

o can adid 50 fmaee tigiil

g. BRTiI8EH channel_id

AE, RITEEEZEH



AWS IoT > Rules »

Configure action

. Write a message into a Timestream table

TIMESTREAM

This action will write a message into Timestream table

*Database name

VibhuSocialDistancingDBNew v | & Create a new database

*Table name

violationTableNew v | & Create a new table

Dimensions
Each record contains an array of dimensions (minimum 1). Dimensions represent the metadata at

Dimension Name Dimension Value

channel_id ${channel_id)

Add another

H BT MQTT B G H PRIBIERIR B E

1.Value - ${time_to_epoch(timestamp, "yyyy-MM-dd
HH:mm:ss.SSS")}

2.Unit - MILLISECONDS



Timestamp

Timestamp includes a value and a unit.

Value  ${time_to_epoch(timestamp, "yyyy-MM-dd HH:mm: Unit  MILLISECONDS

i. BliEAE,



Create a new role

A& new 1AM role will be created in your account. &n inline pol
scopad-down perrmissions allowing ANWS (0T bo acceds rewaur

Hame

VibhuSocialDistancngDataiew

6.1%8 Grafana

algEM LN Grafana FAHEIREFTRONBER,

B.;BI0 AWS timestream 3E{E.

CEREBNEIEERE AWS 4,
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7.5 3 run.sh X

"Video Decode Device: "$SDECODE_DEVICE
“"PersonDetection Device: "$DEVICE1l

PYTHONPATH S$PYTHONPATH:S(di1 "$0")/../../../python

main.py "SPERSON_DETECTOR" $DEVICEL \

$MODEL1_INPUT_HEIGHT Wl $MODEL1_INPUT_WIDTH \
th $WIDTH , SHEIGHT $NUM_SOURCES $NUM_CHANNELS \
$NUM_THREADS $INPUT_QUEUE_SIZE "SINPUT1" “SINPUT2" \

L $MIN_SOCIAL_DIST1 $MIN_SOCIAL_DIST1 $DECOD
"aneeB8liss8x57-ats.iot.us-west-2.amazonaws.com" "/home/vibhu/VibhuSocialDis
"/home/vibhu/VibhuSocialDistancingData/ac597af7el-certificate.pem.crt" "/ho
| "ieitankl" "esh/socialDistancing"

python3 main.py --person_detector "$PERSON_DETECTOR" -d1 $DEVICET \

-m1_height $MODEL1_INPUT_HEIGHT -m1_width $MODEL1_INPUT _WIDTH
\

--width $WIDTH --height $HEIGHT -n_s $NUM_SOURCES -n_c
$NUM_CHANNELS \

-n_th $NUM_THREADS -i_q $INPUT_QUEUE_SIZE -i "$INPUT1" "$INPUT2" '\
-min_social_distances $MIN_SOCIAL_DIST1

$MIN_SOCIAL_DIST1 -decode_device $DECODE_DEVICE \

-e "anee81iss8x57-ats.iot.us-west-2.amazonaws.com" -r
"/home/vibhu/VibhuSocialDistancingData/AmazonRootCA1.pem" |

-c "/home/vibhu/VibhuSocialDistancingData/ac597af7e1-certificate.pem.crt"



-k "/home/vibhu/VibhuSocialDistancingData/ac597af7e1-private.pem.key" \
-id "ieitank1" -t "esh/socialDistancing"
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RENT#E, REXERPAZRERERSELMHE:

https://software.intel.com/content/www/us/en/develop/articles/multi-came
ra-monitoring-reference-implementation.html

MG TEHE, RIBIRATERS R B8R LEZRE AWS IoT python SDK

https://docs.aws.amazon.com/greengrass/latest/developerguide/loT-SDK.ht
ml

RGN T#E, RRBRAERIKEE AWS AHHTHIES:

https://docs.aws.amazon.com/greengrass/latest/developerguide/device-gro
up.html

£ main.py" FIEREE, EEFRBIBAZEZE AWS cloud,
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