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JETSON NANO

JETSON TX2 SERIES

JETSON XAVIER NX

JETSON AGX XAVIER SERIES"

TX2468 ™ ™2
Al 472 6FLOPS 133 TFLOPs 1.26 TFLOPs 21ToPs 3270Ps
Performance
oPu 128-core NVIDIA 256-core NVIDIA Pascal™ GPU 38-core NVIDIA Volta™ GPU 512-core NVIDIA Volta™ GPU
Maxwell™ GPU with 48 Tensor Cores with 64 Tensor Cores
CPU Quad-Core ARM® Dual-Core NVIDIA Denver 1.5 64-Bit CPU and Quad-Core ARM®  6-core NVIDIA Carmel 8-core NVIDIA Carmel
Cortex®-A57 MPCore Cortex®-A57 MPCore processor ARM®V8.2 64-bit CPU Arm®v8.2 64-bit CPU
6MBL2+4MB L3 8MBL2+4MB L3
Memory 4GB 64-bit LPDDR4 4GB 128-bit 8 GB 128-bit LPDDR4 8GB 128-bit LPDDR4 8 GB 128-bit LPDDR4x. 32 GB 256-bit LPDDRéx
25.66B/s LPDDR& 59.76B/s [ECC Support] 51.26B/s 136.56B/s
51268/ 51268/
Storage 1668 eMMC 5.1 16 6B eMMC 3268 eMMC 5.1 16 6B eMMC5.1 ™" 3268 eMMC 5.1
51
Power SW/10W 7.5W/15W 10w/ 200 10W/ 15W 10W/ 15W / 30W
PCIE x4 X1+ 1x60R 11 +1x1+ 122 1x1 TxB+ x4+ 1x2 4221
(PCle Gen2) (PCle Gen2) (PCte Gen3, Root Port] (PCle Gens, Root Port &
Endpoint)
6
(PCle Gens, Root Port &
Endpoint]
CSlCamera  Upto 4 cameras Up to 6 cameras (12 via virtual channels) Up to 6 cameras (24 via virtual Up to 6 cameras (36 via virtual
channels) channels)
12 lanes MIPI CS1-2 12 anes MIPI CS1-2
D-PHY 1.2 (up to 30 Gbps) 12 lanes MIPI CS1-2 16 lanes MIPI CS1-21 8 lanes
D-PHY 1.1 (upto 18 i
Gbps) C-PHY 1.1 [up to 416bps] D-PHY 1.2 (up to 30 Gbps|]
D-PHY 1.2 [up to 40 Gbps)
G-PHY 1.1 (up to 91 Gbps)
Video 1x 4Kp30 1x 4Kp60 2x 4Kp30 4x 4Kp60
Encode 2x1080p60 3x 4Kp30 6x 1080p60 8x 4Kp30
4x1080p30 4x 1080ps0 14x 1080p30 16x 1080p60
4x720p60 8x 1080p30 (H.265 & H. 264) 32x1080p30
9x720p30 [H.265) (H.265
[H.265 & H.264)
1x4Kp60 4x4Kps0
3 4Kp30 8¢4Kp30
7% 108060 16x 1080p60
14x1080p30 30¢1080p30
(H.264) (H.264)
Video 1x4K60 204Kp60 204Kp60 2x8Kp30
Decode 204K30 4x4Kp30 4x4Kp30 6x 4Kp6D
£x1080p60 7% 1080p60 12x 1080960 12x 6Kp30
8¢ 1080p30 14x 108030 32¢ 1080p30 26x 1080960
9% 720p60 (H.265 & H.264) (H.265) 52% 1080p30
[H.265 & H.264) (H.265)
2x 4Kp30
6x 1080p60 4x 4Kp60
161080530 8¢ 4Kp30
(H.264) 16x 1080p60
32x 1080p30
(H.264)
Display 2 multi-mode DP 2multi-mode DP 1.2/eDP 1.4/HDMI 2.0 2 multi-mode DP 1.4/eDP 3 multi-mode DP 1.4/DP
1.2/eDP 1.4/HDMI 2.0 1.4/HDMI 2.0 1.4/HDMI 2.0
2x4 DSI (1.56bps/lane)
1x2 D51 (1.56bps/lane) No DS support No DS support
oL - 2x NVDLA Engines
Accelerator
Vision = 7-Way VLIW Vision Processor
Accelerator
Networking 10/100/1000 BASE-T Ethernet 10/100/1000 BASE-T 10/100/1000 BASE-T Ethernet
Ethernet, WLAN
Mechanical 69.6 mmx 45 mm 87 mm x50 mm 69.6 mm x 45 mm 100 mm 87 mm

260-pin SO-DIMM

400-pin connector

260-pin SO-DIMM connector

699-pin connector
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Algorithm 1 FAST £ S $2HL

Input:

IRFEEIGAERE (BaliE), T,
A EPREUSE, threshold;

Output:

5484, corners;

o TR R % . BRI 1, HHEDh p ML FEH r 1) Bresenham
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3 AERCRAE TG - %) corners "R RTA A AL, BEATRPIRTLG, QSRS AR R AR, DU R
P53/ A A

4: return corners;
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ORB-SLAM R 7 Opency FEHif) FAST 53558, OpenCV 1%t FAST 84367 1
ZARBE Y SEEE, TR Rtk (4 CPU_SSE 4544 ® fitfk) #2517 FAST
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#if CV_SSE2

if( patternSize == 16)

{

for(; j<img.cols - 16 - 3; j += 16, ptr += 16)

{
__m128im0, m1;
__m128iv0=_mm_loadu_si128((const __m128i*)ptr);
__m128ivl=_mm_xor_sil28(_mm_subs_epu8(v0, t), delta);
v0 =_mm_xor_sil28(_mm_adds_epu8(v0, t), delta);

__m128ix0=_mm_sub_epi8(_mm_loadu_si128((const __m128i*)(ptr + pi

m12Rivl = mm ciith aniRl mm laadn <ci122((ranct M1IRi*\ (ntr + ni
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extern __shared__ unsigned char shared_data[];

int idx_x = threadIdx.x + blockIdx.x * blockDim.x;

int idx_y = threadIdx.y + blockIdx.y * blockDim.y;

int g_coordld = cuGetldcoords(idx_x, idx_y, height, width, true);

int idx_first

cuGetldcoords(threadIdx.x, threadIdx.y, BLOCKSIZE, BLOCKSIZE, false);
int shared_x1 (idx_first % width_shared) - PADDING;
int shared_yl = (idx_first / width_shared) - PADDING;

int extern_global x1 = shared_x1 + blockDim.x * blockIdx.x;
int extern_global_yl = shared_yl + blockDim.y * blockIdx.y;
int shared_x2 ((idx_first % width_shared) PADDING);
int shared_y2 ((idx_first / width_shared) PADDING) + width_shared / 2;
int extern_global _x2 = extern_global_x1;
int extern_global_y2 = extern_global_yl + width_shared / 2;
int extern_global_idx1
cuGetldcoords(extern_global_x1, extern_global_yl, height, width, false);
int extern_global_idx2
cuGetldcoords(extern_global_x2, extern_global_y2, height, width, false);
(idx_first (size_sharedmem / 2) extern_global _x1 ]
extern_global_x1 < width extern_global_yl @
extern_global_yl < height extern_global_x2 (/]
extern_global_x2 < width extern_global_y2 0
extern_global_y2 < height) {
shared_data[(shared_yl + PADDING) * width_shared + (shared_x1 + PADDING)]
d_input[extern_global_idx1];
shared_data[(shared_y2 + PADDING) * width_shared + (shared_x2 + PADDING)]
d_input[extern_global_idx2];
}

—-syncthreads();

Figure 3.5: shared memory 5 block 7 [\] bk 5
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Plés 1:
CPU: Intel(R) Core(TM) i7-10710U CPU @ 1.10GHz
GPU: GeForce MX250
Ples 2:
CPU: Intel(R) Xeon(R) CPU E5-2620 v4 @ 2.10GHz
GPU: Tesla K40m
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x86_64

32-bit, 64-bit
Little Endian
12

11

0-
2
6
1
1

GenuineIntel
PU R %1 [
RS 166

Intel(R) Core(TM) i7-10710U CPU @ 1.10GHz

%]
884.635
1100.0000
400 . 0000
3199.92
VT-x
32K
32K
256K
12288K
UMA 750 CPU: 0-11

petected 1 CUDA Capable device(s)

PDevice 0: "GeForce MX250"

CUDA Driver Version / Runtime Version
CUDA Capability Major/Minor version number:
Total amount of global memory:
( 3) Multiprocessors, (128) CUDA Cores/MP
GPU Max Clock rate:
Memory Clock rat
Memory Bus Width
L2 Cache Size:
Maximum Texture Dimension Size (X,y,z)
Maximum Layered 1D Texture Size, (num) layers
Maximum Layered 2D Texture Size, (num) layers
Total amount of constant memory:
Total amount of shared memory per block
Total number of registers available per block
Warp size:
Maximum number of threads per multiprocessor:
Maximum number of threads per block
Max dimension size of a thread block (x,y,z):
Max dimension size of a grid size  (X,y,2):
Maximum memory pitch:
Texture alignment:
Concurrent copy and kernel execution:
Run time limit on kernels:
Integrated GPU sharing Host Memory:
Support host page-locked memory mapping:
Alignment requirement for Surfaces:
Device has ECC suppor
Device supports Unified Addressing (UVA):
Device supports Compute Preemption:
Supports Cooperative Kernel Launch:
Supports MultiDevice Co-op Kernel Launch:
Device PCI Domain ID / Bus ID / location ID
Compute Mode:

< Default (multiple host threads can use ::

Figure 4.1: #l#s 1CPU

11.0 / 10.2

6.1

2003 MBytes (2099904512 bytes)

384 CUDA Cores

1582 MHz (1.58 GHz)

3504 Mhz

64-bit

524288 bytes

1D=(131072), 2D=(131072, 65536), 3D=(16384, 16384, 16384)
32768), 2048 layers

2D=(32768, 32768), 2048 layers

65536 bytes

49152 bytes

65536

32

2048

1024

(1024, 1024, 64)

(2147483647, 65535, 65535)

2147483647 bytes

512 bytes

Yes with 2 copy engine(s)

Yes

No

Yes

Yes

Disabled

Yes

Yes

Yes

Yes

e/2/0

cudaSetDevice() with device simultaneously) >

deviceQuery, CUDA Driver = CUDART, CUDA Driver Version = 11.0, CUDA Runtime Version = 10.2, NumDevs = 1, Device@ = GeForce MX250

Result = PASS

Figure 4.2: ¥l#% 1GPU
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Architecture: x86_64
32-bit, 64-bit
Little Endian
32

On-line CPU(s) list: 0-31

Thread(s) per core: 2

Core(s) per socket:

2
P
Genuinelntel
6
79
Intel(R) Xeon(R) CPU E5-2620 v4 @ 2.10
1
CPU MHz: 1200.347
CPU max MHz: 3000.0000
CPU min MHz: 1200.0000
4190.29
VT-x
32K
32K
256K
20480K
NUMA T 520 CPU: 0-7,16-23
NUMA T 521 CPU: 8-15,24-31

Figure 4.3: #ll#s 2CPU

Petected 1 CUDA Capable device(s)

Pevice 0: "Tesla K4om"
CUDA Driver Version / Runtime Version
CUDA Capability Major/Minor version number: 3.5
Total amount of global memory: 11441 MBytes (11996954624 bytes)
(15) Multiprocessors, (192) CUDA Cores/MP: 2880 CUDA Cores
GPU Max Clock rate: 745 MHz (0.75 GHz)
Memory Clock rate: 3004 Mhz
Memory Bus Width: 384-bit
L2 Cache Size: 1572864 bytes
Maximum Texture Dimension Size (X,y,z) 1D=(65536), 2D=(65536, 65536), 3D=(4096, 4096, 4096)
Maximum Layered 1D Texture Size, (num) layers 16384), 2048 layers
Maximum Layered 2D Texture Size, (num) layers 2D=(16384, 16384), 2048 layers
Total amount of constant memory: 65536 bytes
Total amount of shared memory per block: 49152 bytes
Total number of registers available per block: 65536
Warp size: 32
Maximum number of threads per multiprocessor: 2048
Maximum number of threads per block: 1024
Max dimension size of a thread block (x,y,z): (1024, 1024, 64)
Max dimension size of a grid size  (x,y,z): (2147483647, 65535, 65535)
Maximum memory pitch: 2147483647 bytes
Texture alignment: 512 bytes
Concurrent copy and kernel execution: Yes with 2 copy engine(s)
Run time limit on kernels: No
Integrated GPU sharing Host Memory: No
Support host page-locked memory mapping: Yes
Alignment requirement for Surfaces: Yes
Device has ECC support: Enabled
Device supports Unified Addressing (UVA): Yes
Device PCI Domain ID / Bus ID / location ID: @/ 6/ @
Compute Mode:
< Default (multiple host threads can use ::cudaSetDevice() with device simultaneously) >

HeviceQuery, CUDA Driver = CUDART, CUDA Driver Version = 10.2, CUDA Runtime Version = 8.0, NumDevs = 1, Device@ = Tesla K4om
Result = PASS

Figure 4.4: ¥l 2GPU



L. AFEAPEATHHE o ASEIRRT LA AR ) fast SEHEFT T /SIS LG, 43 51
hANZE CPU 223 (i7-10710U) . ORB-SLAM =23 (i7-10710U) . #pZE GPU 223
(GeForce MX250). {itfk GPU S8 (GeForce MX250). opencv SLH (i7-10710U)
4k GPU 528 (Tesla K40m). zf7HAIANE 4.5 FiR.

FRMRAFASTEAETAY BRI EL

Figure 4.5: A[EAs FAST S5ykia47 B AN EE

] PAF FIFE Tesla K40m itk GPU FUAREE L AE i7-10710U ) opency AL, i

HIH
1.75

151901
i FAIAETAE 17-10710U () ORB-SLAM HiA ik ik T

16.027
1.51901

TEH FERBHIEE AL, BTH CPU S arm 4844, opencv fJ$ 4 MBCR K%L, GPU
AR opency JRAFIINTE b 2 dF— 4 .

1.15

=10.55

2. Block Size XHzEfTH A0 . ASSZIGAE Tesla K40m R 7 AS[A] blocksize X GPU
AL A IZ T T 20 . A&l 4.6 F7
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blocksize¥IGPUNNE M AERIENE (Tesla K40m)

Figure 4.6: blocksize %} GPU hi#t:HERI 0 (Tesla K40m )

A PAEE, Bi# blocksize 14 GPU RYFHATIH 2K, (H2AE blocksize 5T 4F
A block (1) thread it FRAYHHME, BATHEIS T, X2 B 4> block H thread
ABRATERE (W Ees) 2B/, thread AMEATEHHRELF] global memory H,
BT DIAFRER o

HefE blocksize &2 256, HHHEFTHTE N 1.083 ms. FHXTFE i7-10710U (1) opencv fit
AN
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