
US010597107B2 

( 12 ) United States Patent 
Ying et al . 

( 10 ) Patent No .: US 10,597,107 B2 
( 45 ) Date of Patent : Mar. 24 , 2020 

( 54 ) ELECTRIC VEHICLE ( 56 ) References Cited 
U.S. PATENT DOCUMENTS ( 71 ) Applicant : Hangzhou Chic Intelligent Technology 

Co. , Ltd. , Hangzhou ( CN ) 5,791,425 A 
6,050,357 A 

8/1998 Kamen et al . 
4/2000 Staelin et al . 

( Continued ) ( 72 ) Inventors : Jiawei Ying , Hangzhou ( CN ) ; Shaojun 
Cao , Hangzhou ( CN ) 

FOREIGN PATENT DOCUMENTS ( 73 ) Assignee : Hangzhou Chic Intelligent Technology 
Co. , Ltd. , Hangzhou ( CN ) CN 

CN 
100431906 C 11/2008 
101920728 A 12/2010 

( Continued ) ( * ) Notice : Subject to any disclaimer , the term of this 
patent is extended or adjusted under 35 
U.S.C. 154 ( b ) by 0 days . OTHER PUBLICATIONS 

( 21 ) Appl . No .: 16 / 658,020 

( 22 ) Filed : Oct. 18 , 2019 

International Search Report dated Mar. 11 , 2015 in connection with 
International Patent Application No. for PCT / C2014 / 092849 , 2 
pages . 

( Continued ) 
( 65 ) Prior Publication Data 

US 2020/0047839 A1 Kevin Hurley Feb. 13 , 2020 Primary Examiner 

Related U.S. Application Data 
( 63 ) Continuation of application No. 16 / 429,636 , filed on 

Jun . 3 , 2019 , now Pat . No. 10,486,764 , which is a 
( Continued ) 

( 30 ) Foreign Application Priority Data 

Jun . 13 , 2014 ( CN ) 2014 1 0262353 

( 51 ) Int . Ci . 
B62K 11/00 ( 2006.01 ) 
B62D 61/02 ( 2006.01 ) 

( Continued ) 
( 52 ) U.S. Ci . 

CPC B62K 11/007 ( 2016.11 ) ; B62D 51/001 
( 2013.01 ) ; B62D 51/02 ( 2013.01 ) ; 

( Continued ) 
( 58 ) Field of Classification Search 

CPC B62K 11/007 ; B62K 3/002 
See application file for complete search history . 

( 57 ) ABSTRACT 

An electric self - balancing vehicle including a top cover , a 
bottom cover , an inner cover , a rotating mechanism , two 
wheels , two hub motors , a plurality of sensors , a power 
supply , and a controller is described herein . The top cover 
includes a first top cover and a second top cover disposed 
symmetrically and rotatable relative to each other . The 
bottom cover is fixed to the top cover and includes a first 
bottom cover and a second bottom cover disposed symmetri 
cally and rotatable relative to each other . The inner cover is 
fixed between the top cover and the bottom cover and 
includes a first inner cover and a second inner cover dis 
posed symmetrically and rotatable relative to each other . The 
rotating mechanism is fixed between the first inner cover and 
the second inner cover . The two wheels are rotatably fixed 
at two sides of the inner cover , respectively . The two hub 
motors are fixed in the two wheels , respectively . The plu 
rality of sensors is disposed between the bottom cover and 
the inner cover , respectively . The power supply is fixed 
between the first bottom cover and the first inner cover . The 
controller is fixed between the second bottom cover and the 
second inner cover , the controller is electrically connected 

( Continued ) 

7 
2 . 

3 

33 
32 

DGL Exhibit 1001
Page 0001

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 10,597,107 B2 
Page 2 

with the plurality of sensors , the power supply , and the hub 
motors , and the controller controls the hub motors to drive 
the corresponding wheels to rotate according to sensing 
signals transmitted by the sensors . 

25 Claims , 6 Drawing Sheets 

Related U.S. Application Data 
continuation of application No. 15 / 160,589 , filed on 
May 20 , 2016 , now Pat . No. 10,336,392 , which is a 
continuation of application No. 14 / 773,650 , filed as 
application No. PCT / CN2014 / 092849 on Dec. 2 , 
2014 , now Pat . No. 9,376,155 . 

( 51 ) Int . Ci . 
B62D 51/02 ( 2006.01 ) 
B62D 51/00 ( 2006.01 ) 
B62K 17/00 ( 2006.01 ) 
B62K 3/00 ( 2006.01 ) 

( 52 ) U.S. CI . 
CPC B62D 61/02 ( 2013.01 ) ; B62K 37002 

( 2013.01 ) ; B62K 17/00 ( 2013.01 ) ; B62K 
2204/00 ( 2013.01 ) ; B62K 2207/00 ( 2013.01 ) ; 

YO2T 10/7258 ( 2013.01 ) 

8,584,782 B2 
8,606,468 B2 
8,684,123 B2 
8,738,278 B2 
8,807,250 B2 
8,960,353 B2 
8,978,791 B2 
9,045,190 B2 
D737,723 S 
D738,256 S 
D739,906 S 
9,211,937 B2 
9,376,155 B2 
9,499,228 B2 
D786,995 S 
9,682,732 B2 
9,896,146 B2 
10,167,036 B2 
10,167,037 B2 
10,207,764 B2 

2004/0005958 Al 
2006/0260857 Al 
2007/0273118 Al 
2008/0147281 A1 
2009/0032323 A1 
2009/0115149 Al 
2009/0200746 Al 
2009/0315293 A1 
2010/0025139 A1 
2010/0114468 A1 
2010/0117316 A1 
2010/0121538 Al 
2010/0222994 Al 
2010/0225080 A1 
2011/0006497 Al 
2011/0282532 Al 
2012/0007331 Al 
2012/0035809 A1 
2012/0187648 A1 
2013/0228385 Al 
2013/0238231 A1 
2015/0096820 Al 
2016/0129963 A1 
2016/0207584 Al 
2016/0325803 A1 
2017/0183053 Al 
2018/0037293 A1 
2019/0031269 A1 
2019/0077479 Al 
2019/0193803 A1 

11/2013 Chen 
12/2013 Kosaka 
4/2014 Chen 
5/2014 Chen 
8/2014 Chen 
2/2015 Chen 
3/2015 Ha et al . 
6/2015 Chen 
9/2015 Ying et al . 
9/2015 Ying et al . 
9/2015 Chen 
12/2015 Chen 
6/2016 Ying et al . 

11/2016 Chang 
5/2017 Ying 
6/2017 Strack 
2/2018 Lu 
1/2019 Ying 
1/2019 Ying 
2/2019 Li et al . 
1/2004 Kamen et al . 

11/2006 Kakinuma et al . 
11/2007 Conrad 
6/2008 Ishii et al . 
2/2009 Kakinuma et al . 
5/2009 Wallis et al . 
8/2009 Yamamoto 
12/2009 Kosaka 
2/2010 Kosaka et al . 
5/2010 Field et al . 
5/2010 Weiner et al . 
5/2010 Ishii et al . 
9/2010 Field et al . 
9/2010 Smith 
1/2011 Chen et al . 

11/2011 Kosaka et al . 
1/2012 Hsieh 
2/2012 Kosaka 
7/2012 Chen 
9/2013 Chen 
9/2013 Chen 
4/2015 Strack 
5/2016 Ying et al . 
7/2016 Ying et al . 

11/2016 Waxman et al . 
6/2017 Zeng et al . 
2/2018 Chen et al . 
1/2019 Shang 
3/2019 Chen et al . 
6/2019 Desberg et al . 

( 56 ) References Cited 

U.S. PATENT DOCUMENTS 

FOREIGN PATENT DOCUMENTS 

CN 
CN 
CN 

6,113,517 A 
6,288,505 B1 
6,302,230 B1 
6,367,817 B1 
6,538,411 B1 
6,581,714 B1 
6,651,763 B1 
6,796,396 B2 
6,920,947 B2 
7,023,330 B2 
7,083,178 B2 
7,090,040 B2 
7,195,259 B2 
7,275,607 B2 
7,338,056 B2 
7,363,993 B2 
7,367,572 B2 
7,467,681 B2 
7,479,872 B2 
7,481,291 B2 
D601,922 S 
7,740,099 B2 
7,775,534 B2 
7,783,392 B2 
7,857,088 B2 
7,926,825 B2 
7,958,956 B2 
7,988,159 B2 
8,014,923 B2 
8,028,777 B2 
D647,991 S 
8,047,556 B2 
8,113,524 B2 
8,157,274 B2 
8,170,780 B2 
8,225,891 B2 
8,322,478 B2 
8,408,565 B2 
8,459,668 B2 
8,467,941 B2 
8,469,376 B2 
8,490,723 B2 

9/2000 Salecker et al . 
9/2001 Heinzmann et al . 
10/2001 Kamen et al . 
4/2002 Kamen et al . 
3/2003 Field et al . 
6/2003 Kamen et al . 
11/2003 Kamen et al . 
9/2004 Kamen et al . 
7/2005 Kamen et al . 
4/2006 Kamen et al . 
8/2006 Potter 
8/2006 Kamen et al . 
3/2007 Gang 

10/2007 Kamen et al . 
3/2008 Chen et al . 
4/2008 Ishii 
5/2008 Jiang 

12/2008 Hiramatsu 
1/2009 Kamen et al . 
1/2009 Nishikawa 

10/2009 Imai et al . 
6/2010 Field et al . 
8/2010 Chen et al . 
8/2010 Oikawa 

12/2010 Field et al . 
4/2011 Chen 
6/2011 Kakinuma et al . 
8/2011 Chen 
9/2011 Ishii et al . 

10/2011 Kakinuma et al . 
11/2011 Sramek 
11/2011 Jang et al . 
2/2012 Karpman 
4/2012 Chen 
5/2012 Field et al . 
7/2012 Takenaka et al . 
12/2012 Kim 
4/2013 An 
6/2013 Yoon 
6/2013 Field et al . 
6/2013 Kristiansen 
7/2013 Heinzmann et al . 

CN 

CN 
CN 
CN 

202201103 U 
102514662 A 
102602481 A 
202669532 U 
203158157 U 
203186511 U 
203268232 U 
203268242 U 
103529850 A 
203381739 U 
103600796 A 
203698535 U 
104014123 A 
104029769 A 
104149899 A 
104163222 A 
203996649 U 
204050913 U 
302534790 

1630086 A1 
1791609 A1 

2005094898 A 
2005335471 A 
2006008013 A 
2014151721 A 

2456195 C2 

4/2012 
6/2012 
7/2012 
1/2013 
8/2013 
9/2013 

11/2013 
11/2013 
1/2014 
1/2014 
2/2014 
7/2014 
9/2014 
9/2014 
11/2014 
11/2014 
12/2014 
12/2014 
12/2014 
3/2006 
6/2007 
4/2005 
12/2005 
1/2006 
8/2014 
7/2012 

EP 
EP 
JP 
JP 
JP 
JP 
RU 

DGL Exhibit 1001
Page 0002

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 10,597,107 B2 
Page 3 

( 56 ) References Cited 

FOREIGN PATENT DOCUMENTS 

OTHER PUBLICATIONS 

Written Opinion of the International Searching Authority dated Mar. 
11 , 2015 in connection with International Patent Application No. for 
PCT / CN2014 / 092849 , 6 pages . 
Kim , “ Development of a Two - Wheeled Mobile Tilting & Balancing 
( MTB ) Robot ” , 2011 11th International Conference on Control , 
Automation and Systems ( ICCAS ) , Oct. 26-29 , 2011 , 6 pages . 
Kickstarter Website : Hovertrax , by Inventist , as evidenced by a web 
archive captured by the Internet Archive ( www.archive.org ) on May 
4 , 2013 , https://web.archive.org/web/20130504083823/http:/www . 
kickstarter.com/projects/687658339/hovertrax ( “ Hovertrax Kickstarter ” ) , 
11 pages . 
Hovertrax Guide and Manual , 2014 , 15 pages . 
Segway Reference Manual , 2013 , 52 pages . 
Segway User Manual , Apr. 17 , 2014 , 144 pages . 
Segway LLC , “ Basic Rider Optimization Training for the Segway 
Human Transporter ( HT ) i Series , e Series and p Series models ” , 
Instructor Guide and Participant Workbook , Jan. 2004 , 106 pages . 
Segway , “ Segway i2 ” , Bild Segway Explosionszeichnung , ( May 9 , 
2008 ) , URL : http://media.bestofmicro.com/3/2/156926/original/ 
segway _i2_technik2.jpg . 
Anonymous , “ Ninebot PTR ” , User Manual Ninebot , ( Oct. 12 , 
2013 ) , p . 1,3,20,29 , URL : https://www.manualslib.com/manual/ 
879594 / Ninebot - Personal - Transportation - Robot.html . 
Msjifyournasty , “ Inventist Inc , Solo Wheel , Orbit wheel @ Toy Fair 
2013 ” , YouTube , Feb. 10 , 2013 , URL : https://www.youtube.com/ 
watch ? v = w8rHKCJLAWI . 
Inventist Inc , “ Hovertrax by Inventist ! ” , YouTube , May 17 , 2013 , 
URL : https://www.youtube.com/watch?v=fu2RH_nsVEO . 
Coelho et al . , " Development of a Mobile Two - Wheel Balancing 
Platform for Autonomous Applications ” , 15th International Confer 
ence on Mechatronics and Machine Vision in Practice , Dec. 2-4 , 
2008 , pp . 575-580 . 
Choi et al . , “ Four and Two Wheel Transformable Dynamic Mobile 
Platform ” , 2011 IEEE International Conference on Robotics and 
Automation ( ICRA ) , May 9-13 , 2011 , 4 pages . 
Chiu et al . , “ Design and implement of the self - dynamic controller 
for two wheel transporter ” , 2006 IEEE International Conference on 
Fuzzy Systems , Jul . 16-21 , 2006 , pp . 480-483 . 

Abheygunawardhana et al . , “ Vibration Suppression of Two - Wheel 
Mobile Manipulator Using Resonance - Ratio - Control - Based Null 
Space Control ” , IEEE Transactions on Industrial Electronics , vol . 
57 , No. 12 , Dec. 2010 , pp . 4137-4146 . 
Clark et al . “ EDGAR , a Self - Balancing Scooter Final Report ” , Oct. 
27 , 2005 , 182 pages . 
Azizan et al . , “ Fuzzy Control Based on LMI Approach and Fuzzy 
Interpretation of the Rider Input for Two Wheeled Balancing 
Human Transporter ” , 2010 8th IEEE International Conference on 
Control and Automation , Jun . 9-11 , 2010 , p . 192-197 . 
Cardozo et al . , “ Prototype for a Self - Balanced Personal Trans 
porter ” , 2012 Workshop on Engineering Applications , May 2-4 , 6 
pages . 
Li et al . , A coaxial couple wheeled equilibrium robot with T - S fuzzy 
equilibrium control , Industrial Robot : An International Journal , vol . 
38 , Issue 3 , May 3 , 2011 , 10 pages . 
Li et al . , “ Controller Design of a Two - Wheeled Inverted Pendulum 
Mobile Robot ” , 2008 IEEE International Conference on Mechatron 
ics and Automation , Aug. 5-8 , 2008 , pp . 7-12 . 
Li et al . , “ Mechanical Design and Dynamic Modeling of a Two 
Wheeled Inverted Pendulum Mobile Robot ” , Proceedings of the 
2007 IEEE International Conference on Automation and Logistics , 
Aug. 18-21 , 2007 , pp . 1614-1619 . 
Lin et al . , “ Adaptive Robust Self - Balancing and Steering of a 
Two - Wheeled Human Transportation Vehicle ” , J Intell Robot Syst . , 
Aug. 27 , 2010 , 21 pages . 
Sasaki et al . , “ Forward and Backward Motion Control of Personal 
Riding - type Wheeled Mobile Platform ” , Proceedings of the 2004 
IEEE International Conference on Robotics and Automation , Apr. 
26 - May 1 , 2004 , p . 3331-3336 . 
Seo et al . , “ Simulation of Attitude Control of a Wheeled Inverted 
Pendulum ” , International Conference on Control , Automation , and 
Systems , Oct. 17-20 , 2007 , p . 2264-2269 . 
Tsai et al . , “ Intelligent Adaptive Motion Control Using Fuzzy Basis 
Function Networks for Self - Balancing Two - Wheeled Transporters ” , 
2010 IEEE Conference on Fuzzy Systems , Jul . 18-23 , 2010 , p . 1-6 . 
Sasaki et al . , “ Steering Control of Personal Riding - type Wheeled 
Mobile Platform ( PMP ) ” , Aug. 2-6 , 2005 , 6 pages . 
Vijay Kumar , “ What is a Hoverboard — When was the Hoverboard 
Invented ” , 8 pages . 
Danielle Frost , “ Camas Resident Will Feature Latest Invention at 
National Show ” , Camas - Washougal Post - Record , Jun . 5 , 2012 , 5 
pages . 

DGL Exhibit 1001
Page 0003

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar. 24 , 2020 Sheet 1 of 6 US 10,597,107 B2 

62 

8385 7 
W2 3 

FIG . 1 

DGL Exhibit 1001
Page 0004

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar. 24 , 2020 Sheet 2 of 6 US 10,597,107 B2 

12 16 
16 11 13 

23 24 
7 

2 

000 
62 . 

00 

32 

FIG . 2 

DGL Exhibit 1001
Page 0005

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


