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The China logistics market is huge. The total social logistics cost in 2017 was 12.1 trillion, with a compound
growth rate of 7%.

The maturity of the logistics industry needs to be improved, and the total logistics cost accounts for 14% of
GDP, which is far from the countries of Europe, America and Japan (on average 8%-10%).

The overall profit margin of the logistics industry is around 5%, and the cost reduction is urgently needed.




“Over the past three years, we have contacted and served more than
100 logistics supply chain companies, and almost all 2B companies
need an integrated one-stop solution.”

The core value of enterprise empowerment lies in the third layer (realizing cost reduction and efficiency
increase), and with the abundant scenes and data, the decision is more precise and effective.

However, the current status is the lack of data or inaccurate, incomplete, and untimely data collection.

Customized Solution Standardized Product

Decision

optimization Cloud warehouse — Micro-reengineering &
man-machine collaborative warehousing

CommarTech core competitiveness: Algorithm-driven software and hardware integrated and innovative solution.
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Challenges in China’s

transportation logistics market:







No.

Name

power button

LED flashing
light

light sensor

temperature
and humidity
sensor

devise serial
number

USB interface

Description

view battery status

green, yellow, and red indicate that the
device has sufficient, medium, and low
battery levels.

collect light data

collect temperature and humidity data

device unique code

for device charging and upgrading
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big data visualization
understand the location distribution and

usage of all devices

master different types of abnormal alarm
conditions (e.g., temperature, humidity,
light, position, etc.)

get real-time KPI information
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upload
time,

* create orders, customize data
content (including latest arrival
temperature and humidity range, etc.)

* define users who receive abnormal alerts
for each order across logistics chain
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* query on the real-time location of orders,
vehicles and equipment, and support
trajectory playback

e display multi-dimensional
temperature and humidity,
orders and vehicles in transit

data (including
light, etc.) of
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can be used inside WeChat, go away when 3pL At

you run out

v

share the order data to others for a one-time

view by sharing

% : : owner receiver
real-time data update, abnormal warning

information is known at the first time L 5
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* More than 10 RDC, 3000+ stores nationwide, covering 29 provinces in China, 242 cities, 2000+ cars per day;

* Logistics costs account for a high proportion of total operating expenses, ;

* The inventory of urban stores is small, the frequency of replenishment is high, the demand for single stores cannot
fill the vehicles, and carpooling is required;

* Shops in urban areas are densely distributed and delivery routes need to be properly designed.
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Store 1:

Store 2:

Store 3:

BRICKELL

FREEWASH

Store 4

Store N:
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* The initial data comes from an open platform such as Baidu / Gao De (Chinese Google Map).

* Track vehicles by intelligent hardware and continuously correct road network data.




14

Leisure time road condition Peak road condition

. Usually not blocked, blocked at peak

. The journey is not blocked, the return is blocked.
. Workday is not blocked, weekend blocking

. Dynamic road conditions have certain regularity
. Time series analysis based on historical data

. Predict future road conditions

Go through the congested roads during the non-
congestion time period, arrange the trip reasonably
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& untitled [C:

untitled] - vanguard.public.nodes [vanguard@localhos

Ele Edit View Navigate Code Refactor Run Tools VCS Window Help

£ Database = % vanguard@localhost = B databases = Wl vanguard = B schemas i public = B tables = [f] nodes Simulator (1) v | B #& ¥ (e}
B Project v @ & | #- I+ Simulator.py @ ExcelOperator.py @ Analyze.py % Para.py @ Testpy @ Tabu.py @ Tools.py [Tl direction [vanguard@Iocalhost] [ routes [T nodes X
v B untitled C:\Users\hku\Pycl 1-5000f501+ P Bl 5 + — TxAutow ¢ Tab-se..d (TSV) = DDL  View Query = %%

> Bndata
> BN examples
¥ B Vanguard

Q0 <Filter criteria>

> M idea 1 o EXELLS
> Bu Algorithm 2 46 AGKI
> Ea Common 3 10 A021
: :3‘*‘; | 4 14 A036
lodel
B5oomEREs | O &5 (e
il 0528-0530F 2 6 13 A034
2018821 Vanguard: 7 31 AGHD
#2018823 Vanguard | 27 AGGN
i By JERFERIR X
"dzmp_sq‘ * g 25 AGAG
% Filtering_fee.py 10 15 AB47
Simulator.py 11
% Simul 24 AGA3
i B30 B xlsx 1 40 AOJY
i SFRER s
B SIRER sx £ 16 R
& iR s 14 44 ABKE
il IEEREE Asx 15 39 AeJw
> B venv 16 42 AGKB
> Bu Zhuhai = S5 rars
H 810 Vanguard.zip
8520110 18 0 L
i 11063440 19 11 Ae23
il ~$sort by date ime OL 5 45 ABKH
1l External Libraries - 279/ A03F
7 Scratches and Consoles
22 19 A096
23 12 A025
24 22 A401
25 29 A0GZ
26 35 AOIQ
27 33 AIP
28 8 AGDO
29 57 AO7V
30 89 A00Z
31 80 Y12Q
32 73 AZT6

#3node_id ¢ [ code ¢ ]

V3

i
R
R
i
i
Vang
rHR
<}
-}
Vang
R
Vang
Vang
Vang
dR

EEE
HEE
BT

1 500 rows retrieved starting from 1 in 283 ms (execution: 56 ms, fetching: 22/

B untitled [C:\Us

Fle Edit View Navigate Code Refactor Run Iools

O Project v @ s | %~ I
v I untitled C:\U
> Budata
» BN examples
v B Vanguard
> M idea
Bx Algorithm
BN Common
Em DBO
BN Model
) 5,201 xlsx
ﬁ 0528-05305FRECEER
i 2018.8.21 Vanguard.i
ﬁ 2018.8.23 Vanguard
i By SRRER N
2, dump.sql
% Filtering_fee.py
% Simulator.py
i ~$5.291RBE K xlsx
& ~SSIREBAlsx
& ~SSIRER Asx
B ~ SEESETIE xsx
B ~ ST TEERES xlsx
& 430 S xlsx
& SRES sx
i SFRER sx
) I s
& I IEERES Asx
» B venv
> BN Zhuhai
H 8.10 Vanguard.zip
8520110
l 1106340
i ~$sort_by_date_time_Ol
» 1l External Libraries
> [ Scratches and Consoles

v

vvv

% Simulator.py

- vanguard.public.rout

1-5000fs01+ B Wl (5 +

Q <Filter criteria>

‘ I Connected (12 minutes ago)

Fi route_id ¢
1534415674172293120
1534415674347037696
1534415674472877312
1534415674688593920
1534415675632108544
1534415680573399296
1534415680798617344
1534415681006580480
1534415681190582528
1534415681365548544
1534415681581710848
1534415681848948992
1534415682066334208
1"

DRRLT/
¥ 1534415682524719616
15344156827580916008
1534415682983354368
1534415683283675648
1534415683491910656
1534415683858938112
1534415684050597632
1534415684375655168
1534415684717738496
1534415684992891904
1534415685316088960
1534415685642936064
1534415686009811712
1534415686335290368
1534415686651987456
1534415686897609468
1534415687179896664
1534415687513800960

Building an electronic road network:
“online update, offline operation” is realized.

Based on the characteristics of the algorithm, the database is consolidated and optimized to speed up the database query.

% ExcelOperator.py

uard@localhost]

VCS Window Help

= Database % vanguard@localhost - Bl databases = il vanguard - B schemas &2 public = M tables

% Analyze.py

Tx Auto ¥

0 result_id + i paired_id

1534415674151 1-2
1534415674333 1-3
1534415674458 1-6
1534415674672 1-4
1534415675611 1-5
1534415680560 1-7
1534415680783 1-160
1534415680991 1-9
1534415681175 1-8
1534415681350 1-11
1534415681567 1-12
1534415681833 1-17
1534415682001 1-14

1534415682569 1-13
1534415682742 1-18
1534415682968 1-19
1534415683225 |1-22
1534415683476 1-20
1534415683843 1-24
1534415684035 1-21
1534415684361 1-23
1534415684652 |1-25
1534415684935 |1-26
1534415685295 1-28
1534415685627 1-29
1534415685943 1-27
1534415686320 1-30
1534415686636 1-32
1534415686881 1-33
1534415687165 1-31
1534415687498 1-34

| L

[ routes

% Para.py

i Testpy @ Tabu.py

.

il origin

{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,

{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,

{"lat 22.989761,
{"lat 22.989761,
{"at 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,

{"lat": 22.989761,
{"lat": 22.989761,
{"lat": 22.989761,

Frce,

[ direction [vanguard@localhost]

Tl routes.

Simulator (1) v | P #& ¥

22.72299, "lng": 114.545926}

23.093939, "lng":
22.603421, "lng":
22.618875, "lng":
22.548791, "lng":

114.421979}
114.480584}
114.076526}
114.10065}

22.6443, "lng": 114.02287}

22.565853, "lng":

: 22.552337, "lng":
: 22.565412, “lng":
: 22.563542, "lng":
: 22.553893, "lng":
: 23.089945, "lng":

% Tools.py
+ il destination
"lng": 114.728518} {"lat":
"lng": 114.728518} {"lat":
"lng": 114.728518} {"lat":
"lng": 114.728518} {"lat":
"lng": 114.728518} {"lat":
"lng": 114.728518} {"lat":
"lng": 114.728518} {"lat":
"lng": 114.728518}
"lng": 114.728518}
"lng": 114.728518}
"lng": 114.728518}
"lng": 114.728518}
"lng": 114.728518}

"lng
“lng"
"lng":

o

114.728518} {"lat":
114.728518} {"lat":
114.728518} |{"lat":
114.728518} {"lat":
114.728518} {"lat":
114.728518} {"lat":
114.728518} {"lat":
114.728518} |{"lat":
114.728518} {"lat":
114.728518} |{"lat":
114.728518} {"lat":
114.728518} {"lat":
114.728518} |{"lat":
114.728518} {"lat":
114.728518} {"lat":
114.728518} {"lat":
114.728518} {"lat":
114.728518} {"lat":

22.546905, "lng":

T

22.548583, "lng":
22.608143, "lng":

22.52908, "lng":

23.061994, "lng":
22.554526, "lng":
22.623678, "lng":

22.62444, "lng":

22.552056, "lng":
22.600949, "lng":

22.59152, "lng":

22.520689, "lng":
22.592859, "lng":
22.507211, "lng":
22.549905, "lng":
22.690231, "lng":
22.727719, "lng":
22.558885, "lng":

22.73726, "lng":

114.149465}
114.237986}
113.987163}
114.055615}
114.155655}
114.452728}
113.951229}

113.940319}
114.308863}
114.031765}
114.395882}
114.021742}
114.14335}
114.064759}
114.01729}
114.060463}
114.151632}
114.069463}
113.972314}
113.887252}
114.651523}
114.345124}
114.273937}
113.950809}
114.261761}

[l nodes d

tag ¢ [ distance +
EAELE 55085
EAR 35919
EAELE 81880
EAEL 92751
EHBLE 100417
EAELE 97754
HAEELE 92538
EBLE 98259
EAEL 106217
EHBL 101763
EIELE 94975
HAEEL 34007
EABLE 111336
r% 112164
=3 88665
= 109428
= 40721
= 104919
=ML 87022
=R 94898
EMBL 105207
B 96609
EMBE 90925
EMBE 104998
EAEL 105204
EMEL 121314
EAMBE 103417
EMBE 64441
EMBE 68111
=B 110419
EMBE 69253

Tab-se.d (TSV) = 5

duration ¢
3894
3654
4750
5592
6393
6391
6146
6409
6474
6315
6549
3153
6871

6939
4888
6801
3929
6397
5644
6047
6423
5961
6140
6676
6425
7839
6421
4197
4504
6700
4843

toll

¥25.00
¥0.00

¥40.00
¥45.00
¥50.00
¥45.00
¥40.00
¥45.00
¥45.00
¥45.00
¥40.00
¥0.00

¥45.00

¥50.00
¥45.00
¥0.00
¥45.00
¥45.00
¥45.00
¥45.00
¥45.00
¥40.00
¥45.00
¥45.00
¥45.00
¥45.00
¥25.00
¥25.00
¥45.00
¥25.

+ [ toll_distance *
40066

]
64613
78333
80889
78333
72994
79189
78333
78333
72994

]
78333

78333
79014
78333

o
78333
73118
78333
78333
LEEES
72994
78333
78333
a2
47782
54160

78333

DDL = View Query = %%,

(<]
ctin
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
pres
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-
2018-

2018-
pL e
2018-

, and the working mode of
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Using a mathematical language,

1% neighborhood Algorithm 1: Overall Framework

Current allocation

describe: [TsTa]-T2]

A « Choose a random allocation
S' « Construct(A)
IF S’ is feasible
§* e S’
END IF
ke1
REPEAT
A" « Shake(A, k)
S" « Construct(A")
IF obj(S") > A+ 0bj(S*)
S" « TabuSearch(S")
IF obj(S") > obj(S*)

* Various optimization goals

2* neighborhood

 "around the road"
e "corner"
* “Generally not splitting the

order”

s
A« A
. ke1
* “Not worthwhile”
count « 1
ELSE
One of the most advanced algorithmic architectures in the world of VRP : VNS + TS ’ count « count +1

END IF
e VNS (Variable Neighbotrhood Search) : Responsible for controlling search depth ELSE

count « count + 1

e TS (Tabu Search) : Control search accuracy IF count = StepSize(k)

kek+1
n ] "nn 2 3 "nn ] " ] 3
* Introduce "matching set", "elite solution strategy", "perturbation strategy", etc. to improve search quality connt O
* Self-learning adjustments to algorithms and operators based on actual customer data . ENENEE

END IF
UNTIL Kk > Kppax
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driver has
opinions

store have
opinions

»
“Route has a return

“It is best not to split the order”

“Round the road”
« . »
Not worthwhile

The algorithm needs to consider the complex game between the owner and the driver, the driver

and the driver, and take care of the interests of all parties.
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e 1. Multiple types of vehicles, e 3.driver:
as well as limited travel policies (electric vehicles) e Balance of income between drivers
 Work intensity balance, fatigue assessment

7.6 meters

] 42 meters

= |

4. Multiple central warehouses

e 2. Multiple quotation methods :
e Dry goods

o Parcel-share valuation
(by volume, by weight, number of boards)
* Vehicle pricing
e Loading/Unloading fee
e Minimum cost...

e Fresh, vegetable and fruit warehouse
e Frozen warehouse
e Partial sharing between vehicles
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For the "with comments" route, you can click X, after a round of evaluation, real-time recalculation, iterative improvement




20

aann M TMEE  SEEE  QEEE  usReo  gies B8y (Q)
ERY:
R o)
D Bl [Bes  [@[ew] 6]
BB =5]5 FEE®ASE KEBSIE FREDTE
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5308 | | 5308 20
50298 | | 5029 | 16
50288 | | 50288 11
2A168 | 2A168 7
1H108 | 1H108 i
0] lO(I)OO 20(|)OO 30(|)OO 40(|)OO 50(IJOO 60000 0] I5 1|O it5 20 25

e The total cost is reduced by 25-30%, the drivet's total driving mileage is reduced by about 30%, and the average
driver's revenue per kilometer is increased by about 5%.

AL Bk

HA BEREA (o) EREEBEE M HBH/AE O BHEA v RBREE KW FHRRA/AAE O RHA (v 2EBERE (M HBR/AER
1810H 51283 4984 10. 29 42139 3853 10. 94 -18% -23% 6. 3%
2816H 12726 1585 8.03 9729 1147 8. 48 —24% -28% 5. 6%
5828H 27438 3079 8. 91 17828 1878 9. 49 —35% -39% 6. 5%
5829H 25704 2605 9. 87 18859 1877 10. 05 —27% -28% 1.8%
5H30H 39132 3930 9.96 28785 2784 10. 34 2 e— i m——

HME 31256. 6 3236.6 . 2307.8
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Comma Technology Ltd.

@ https://www.smartcomma.com/
& 0755-26906593




